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Svynthesis of ethyl 4-bromo-6-methoxy-8-methylquinoline-3-carboxylate (1) was accomplished
in three steps as described below.

Diethyl 2-(((4-methoxy-2-methylphenyl)amino)methylene)malonate (a). To a stirred solution
of 4-methoxy-2-methylaniline (5 g, 36.4 mmol) in dry toluene (50 mL) was added diethyl 2-
(methoxymethylene)malonate (7.37 g, 36.4 mmol) and the reaction was refluxed for 12 h. On
completion, the reaction mixture was cooled to room temperature, toluene was evaporated and
the residue was taken in hexane and stirred for 1 hour. The solids thus obtained were filtered and
dried to afford the required molecule in 94% yield (10.5 g); m.p. 99-101°C. *H NMR (400 MHz,
CDCl3) : 11.04 — 11.01 (d, J = 13.2 Hz, 1H), 8.44 — 8.41 (d, J = 13.6 Hz, 1H), 7.14 — 7.12 (d, J
= 8.8 Hz, 1H), 6.8 — 6.7 (m, 2H), 4.3 — 4.2 (q, 4H), 3.79 (s, 3H), 2.34 (s, 3H), 1.4 — 1.3 (t, 6H);
3C NMR (100 MHz, CDCls) §: 169.4, 165.9, 157, 153.3, 131.6, 129.4, 117.8, 116.5, 112.3, 92.5,
60.2, 59.8, 55.4, 17.7, 14.4, 14.3; vmax (KBr)lcm™: 2944, 1721, 1427; HRMS-ESI (+) m/z: calcd
for C1H2NOs [M + H]", 308.1492; found, 308.1496.

Ethyl 4-hydroxy-6-methoxy-8-methylquinoline-3-carboxylate (b). A stirred solution of a (10
g, 32.5 mmol) in diphenyl ether (100 mL) was heated to reflux for 2 hours. The reaction mixture
was cooled to room temperature and diluted with hexane. The solids thus obtained were filtered
and dried to afford b in 76% yield (6.5 g); m.p. 266-268°C."H NMR (400 MHz, CDCls) §: 8.93
(s, 1H), 7.47 — 7.46 (d, J = 2.8 Hz, 1H), 7.3 - 7.2 (m, 1H), 4.5 — 4.4 (q, J = 7.2 Hz, 2H), 3.96 (s,
3H), 2.75 (s, 3H), 1.47 — 1.44 (t, J = 7.2 Hz, 3H); **C NMR (100 MHz, CDCls) §: 172.9, 164.9,
156.1, 143.2, 132.1, 130, 129.1, 128.8, 123.4, 122.6, 118.6, 108.6, 103.5, 59.5, 55.3, 16.9, 14.3;
vmax (KBr)lem™: 3250, 2474, 1702; HRMS-ESI (+) m/z: calcd for CyHisNO4 [M + HJ,
262.1074; found, 262.1064.

Ethyl 4-bromo-6-methoxy-8-methylquinoline-3-carboxylate (1). To a stirred solution of b (5
g, 19.1 mmol) in DMF (50 mL) was added POBr3 (2.33 mL, 22.9 mmol) drop wise at 0°C and
the resulting mixture was left to stir at room temperature for 2 hours. On completion, the reaction
mixture was diluted with water and solids obtained were filtered and dried to afford 1 in 84%
yield (5.2 g); m.p. 117-119°C."H NMR (400 MHz, CDCl3) ¢: 8.93 (s, 1H), 7.47 — 7.46 (d, J = 2.8
Hz, 1H), 7.3 - 7.2 (m, 1H), 7.26 (d, J = 2.4 Hz, 1H), 4.24 - 4.18 (q, J = 7.2 Hz, 2H), 3.8 (s, 3H),
2.5 (s, 3H), 1.29 — 1.26 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) §: 165.6, 158.9, 145.6,
144.7, 139.6, 132.9, 128.9, 126.3, 124.5, 103.6, 62, 55.5, 18.2, 14.2; vmax (KBr)lcm™: 3414,
2946, 1720; HRMS-ESI (+) m/z: calcd for C14H1sBrNO3 [M + H]*, 324.023; found, 324.022.
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SFO1 100.6228293 MHz
NUC1 13C

Pl 10.00 usec
PLW1 78.00000000 w
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 90.00 usec
PLW2 16.00000000 w
PLW12 0.18777999 W
PLW13 0.15210000 W
F2 - Processing parameters
SI 32768

SF 100.6127554 MHz
WDW EM

SSB 0

B 2.00 Hz
GB 0

PC 1.40

190 180 170 160 150 140 130 120 110 100 90
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TP-MA-01-07

— o~ o M\O[\OOO\OHNW*LOHWHMLOOOW‘I\OO\ONHO\OW‘MI\OLOI\LO[\NLOKOLOHO[\HHW‘\08
5 N R b b b b Rk R R e e R R IR R R N RN RN PRRS R R A R Rrp PR Current Data Parameters
. [T o NAME 51180920037
o E N DT T T T T T T TN MOMOMM®mOM OO NNNNN NN SN o e T EXPNO 1
| N e
F2 - Acquisition Parameters
Date_ 20180903
Time 7.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
OH NS 16
O DS 2
SWH 8012.820 Hz
O FIDRES 0.122266 Hz
-0 X ~ a0 4.0894465 sec
| RG 110.59
DW 62.400 usec
N/ DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
6 TDO 1
1H NMR 400 MHz, CDCl, ===== CHANNEL £1 ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 9.75 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300072 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
4
L B L L L B B I L B B L L B L L I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
||
] S 3 [F|[5|18 3|[S| (88|33 ANL-MCL5-NMR-001
o o o AN~ |l N | O| |N|M

S20



TP-MA-1158-11

< owvaN Lo OO HMWOMH M MNOM < — = M0 8
il P SSRNEN SITTAOTN 50or & baeas < Current Data Parameters
. . . . . . . . . . . . . . . . o NAME 511903B9690
o S~ LT ONOON NNNN o~ — | EXPNO 1
% VIV
F2 - Acquisition Parameters
Date_ 20190322
Time 7.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
O DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
() RG 110.59
DW 62.400 usec
/\ O DE 6.50 usec
~ TE 298.2 K
O | = D1 1.00000000 sec
— TDO 1
N ======== CHANNEL fl ========
SFO1 400.1324710 MHz
8 NUC1 1H
Pl 9.75 usec
1H NMR 400 MHZ, CDC|3 PLW1 16.00000000 w
F2 - Processing parameters
SI 65536
SF 400.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I i L _

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

8 3|8 N IS £ I - I ] ANL-MCL5-NMR-001
- |- N ™I N[ o (4]

S21



TP-MA-1158-11

207.338

Current Data Parameters

NAME 511903C0629
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters

™~ ~ © MO O o~ 0 ] Date_ 20190323

~ o~ © O w 1O o mo i) M O 0 o — 0 w0 o ¥ N 0 -

) o <~ < ©mo — —~H O o~ ISHS o~ o 0~ < o Time 22.05

< o o Q- o S S MmN s - © @ | INSTRUM spect

© I7s) o o ™ NN N o ~~ © o — 0 ™ o M o PROBHD 5 mm PABBO BB/

— — — — — o~~~ o N < o~ N PULPROG 2gpg30

ALY | N N N :
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.29
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 78.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG waltzlé
PCPD2 90.00 usec

13C NMR 100 MHz, CDCl, B 16.00000000 W

PLW12 0.18777999 W
PLW13 0.15210000 W
F2 - Processing parameters
SI 32768
SF 100.6127712 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I I I
180 160 140 20 0 ppm

ANL-MCL5-NMR-001

S22



TP-MA-1158-12

— < 00 00 O O OO ANTOONOOSOISFOOMONNNDONDFDNDSEMONNO NS OO
< T MO o0 OO NTNAHOOOOMANAHDNOETLOOEEHOO>TWOVOITINOANAHOOWWWOWSTMNLWLMAN C t Dat P t
— MmommonA ST ONNNNOIDININT T TN 0000 OO OO O 00D WO T T urren ata rarameters
. . . . . . . . . . . . . . . . . . . . NAME 511903(:0627
o o~~~ R Rt T R T Tt T e T te e T SRRt TE T o R R e O S EXPNO 1
PROCNO 1

N S

F2 - Acquisition Parameters

Date_ 20190323
Time 7.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
HO NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
O AQ 4.0894465 sec
RG 96.76
O DW 62.400 usec
DE 6.50 usec
/\O N ™~ TE 298.1 K
| D1 1.00000000 sec
~ TDO 1
N ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
9 P1 9.75 usec
PLW1 16.00000000 W
1H NMR 400 MHz, CDCl4
F2 - Processing parameters
SI 65536
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 Ul
L T e I I L L BB L S L L Al R
10 9 8 7 6 5 4 3 2 1 ppm
-
b 8 8 ¥ |8 a8 |8 [8R ANL-MCL5-NMR-001
o N N < N N N ™M™

S23



TP-MA-1158-12

Current Data Parameters

o " ey
Laaal

I
100 80 60 40 20 0 ppm

NAME 511903C0627
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
& © gggg Sgg o ~oN W S ) AN 0N M Date_ 20190323
™ ~ ™~ o < O o AN O © — Oy © - = ~ oo W ™M Time 8.40
= = oS o o = S Mmow A w0« el AN INSTRUM spect
© o - S S ™M N NN o ~O0wO o~ o W0 o ™ o W PROBHD 5 mm PABBO BB/
— — i e B — — o~~~ © 0 N ™ NN PULPROG 2gpg30
TV | 20 N N R T @
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.29
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 3.00000000 sec
HO D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
O Pl 10.00 usec
AN ~ PLW1 78.00000000 W
| ~ ======== CHANNEL f2 ========
N SFO2 400.1316005 MHz
NUC2 1H
CPDPRG waltzlé
9 PCPD2 90.00 usec
PLW2 16.00000000 W
13C NMR 100 MHz, CDCl3 PLW12 0.18777999 W
PLW13 0.15210000 W
F2 - Processing parameters
SI 32768
SF 100.6127713 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40

ANL-MCL5-NMR-001

S24



TP-MA-1158-13

Cl

10
1H NMR 500 MHz, CDCl,

L

12 11 10 9 8

0.86

4 3

Al |© <
ololal e (o
| OIN| |+ N

N

Current Data Parameters

NAME 511903C1076
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190325
Time 20.07 h
INSTRUM spect
PROBHD 7Z119470_0294 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 8

DS 0

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 79.68

DW 50.000 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.00 usec
PLW1 20.38699913 w
F2 - Processing parameters
ST 65536

SF 500.1300127 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



TP-MA-1158-13

Current Data Parameters

<« v oo !mo © N — o NAME 511903C1076
()} N O~ WO o O o L o) < — 0O ™M (0] < O
. . ) o e e . N O ™~ o < W0 [Q\ oM N < AN s
) ~ 0 W < O ~ ™M ) . e N . e e e F2 - Acquisition Parameters
0 O TN NNN o ~ O O — O O o O N O < Date_ 20190325
— L R e A e O e R | — o — o~~~ O 1 1" < AN N — Time 20.10 h
INSTRUM spect
TN T N N TV
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 591
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.72
DW 16.800 usec
DE 6.50 usec
TE 300.3 K
Cl D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
0O SFO1 125.7703643 MHz
NUC1 13C
(@) Pl 10.00 usec
-0 N ~ PLW1 79.88800049 W
| SFO2 500.1320005 MHz
i~ NUC2 1H
N CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 20.38699913 W
10 PLW12 0.25169000 W
PLW13 0.16023000 W
13C NMR 125 MHz, CDCl3
F2 - Processing parameters
SI 32768
SF 125.7577920 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
h ' ’ l \ ‘ ’ J I\
I j I j I j I j I I I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 ppm

S26



TP--MA-1158-14

Current Data Parameters

NAME 511903C1077
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190325
Time 20.55 h
INSTRUM spect
PROBHD Z2119470_0294 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 111.07
DW 50.000 usec
DE 6.50 usec
(:l TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H
Pl 10.00 usec
() PLW1 20.38699913 W
F1C) N ~ F2 - Processing parameters
| SI 65536
SF 500.1300117 MHz
N WDW EM
SSB 0
LB 0.30 Hz
11 GB 0
1H NMR 500 MHz, CDCl; BC 1.00

( JULMJ'

T
13 12 11 10 9 8 7 6 5 4

3 2 1 0 ppm
© 0 0 0] ([a]|w] (e | [©
] @ MR E D @l
o - N M [~ AN| [

S27



TP--MA-1158-14

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec
MHz
usec
W

W
W

MHz

Hz

NAME 511903C1077
.~ 14O M >N ™~ EXPNO 2
O MmO AN W0 (@] oM 00 < o O O O < ™~ PROCNO 1
0 WO O | ¢~ ~ L oY < < < O L0 O N
. D ) o« e . e N OY ™~ O — < < ™M N WO N
~ ~N<T MO O O R e e e e e e . e e . F2 - Acquisition Parameters
N <<t NN N N ~ O O — O LD o O L 00 Date_ 20190325
— A o) o~~~ NeXToNTe] < N N Time 21.01
INSTRUM spect
VAR \[/ LIy iy
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 380
DS 4
SWH 29761.904
FIDRES 0.454131
AQ 1.1010048
RG 197.72
DW 16.800
DE 6.50
TE 298.1
D1 3.00000000
Cl D11 0.03000000
TDO 1
SFO1 125.7703643
NUC1 13C
Pl 10.00
PLW1 79.88800049
() SFO2 500.1320005
NUC2 1H
F1C) ~ ™~ CPDPRG[2 waltz1l6
| PCPD2 90.00
<~ PLW2 20.38699913
N PLW12 0.25169000
PLW13 0.16023000
11 F2 - Processing parameters
ST 32768
13C NMR 125 MHz, CDCl, o 125 7595050
WDW EM
SSB
LB 2.00
GB
PC 1.40
R L L A L LY T : "}‘““ el waw‘mwwﬁ“*"W i i W g Lf? i L T L DAt i
j I j I j I j I I I j I j I j I j I '
180 160 140 120 100 80 60 40 20 ppm

S28



TP-MA-1158-16

©0 — o N ~ o~ ~ NTOOMEMMEWO ANOW A~ O 10O~ O S
s < O < < O o A~ OONOMH O~ O0OO0OO0 NHO O MO o
o — ™ ® © = O MMM MM =EOVOOL T OO® VWA Current Data Parameters
K < @ G N R PN PSP p g g g e N 91120339685
EXPNO 1
| VA NI NV NV AY 1
F2 - Acquisition Parameters
Date_ 20190322
Time 9.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT DMSO
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
cl RG 195.29
DW 62.400 usec
DE 6.50 usec
e TE 298.2 K
D1 1.00000000 sec
TDO 1
S0 NF X SN
| ======== CHANNEL fl ========
NG SFo1 400.1324710 MHz
NUC1 1H
12 Pl 9.75 usec
PLW1 16.00000000 W
1H NMR 400 MHz, DMSO-dg
F2 - Processing parameters
SI 65536
SF 400.1300025 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L " J 9
L I B B B e L L B L B L
10 9 8 7 6 5 4 3 2 1 ppm
8 ] 3 |3 3 (33 | 3 33| IR ANL-MCL5-NMR-001
- o - o o NN - N || |AN

S29



TP-MA-1158-16

o o~ ~ Mo~ [SESENte) n
© © AN O O ~ 0N © N o o N o <+ N
o o D~ 10~ W0 [C-JToToNCN o — OV O I~ o~ o — o ™
. o e e . e . . ™M — O O n < — " O o
Nej ~ < T N OO ~n N O o LI . . . . .
) o T TN M NN NN o ~ 0w © 10 o [TolToNCe)
— — o o — -~ n mn " < N N —
Current Data Parameters
N N L
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190324
Time 2.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
Cl SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.29
(0] DW 20.800 usec
0 DE 6.50 usec
TE 298.4 K
~o = N ~ D1 3.00000000 sec
| D11 0.03000000 sec
— TDO 1
N
======== CHANNEL fl ========
12 SFO1 100.6228293 MHz
NUC1 13C
13C NMR 100 MHz, CDCl; P1 10.00 usec
PLW1 78.00000000 W
CHANNEL f2 ========
400.1316005 MHz
1H
waltzlé
90.00 usec

16.00000000 w
0.18777999 W
0.15210000 W

F2 - Processing parameters
SI 32768
SF 100.6127735 MHz
J \ WDW EM
n SSB 0
. ) il J A ol Lo B 2.00 Hz
GB 0
PC 1.40

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
ANL-MCL5-NMR-001

S30



TP-MA-1158-17

Current Data Parameters

NAME 511903B6921
o EXPNO 1
(@) O < O ~ NN A0 OWOMMEWLWOWwWrESHNO O PROCNO 1
— O M < o WO T AT N O MOO~- OO0 o N
) oo w o~ A= NM AN A A0 OO0 F2 - Acquisition Parameters
. o e o . e e e e e e e e e e e e e e e e e eO Date_ 20190319
o O O ™~ O O MMM MMM OMOMMONNNN A A A A — | Time 13.31 h
INSTRUM spect
| \/ | \/ \\‘N/ ///'//l// PROBHD  2119470_0294 (
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 79.68
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
Pl 10.00 usec
PLW1 20.38699913 W
F2 - Processing parameters
SI 65536
SF 500.1300020 MHz
13 WDW EM
SSB 0
1H NMR 500 MHz, DMSO-dg LB 0.30 Hz
GB 0
PC 1.00
U N
AR A A R R R D R DA N A I A R LA
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o o] < - MNAN[O(O| | ™ o [=
Q QA (@ Q S|eae| | - ]
- ol o - MMO|IAN| [ N N



TP-MA-1158-17

Current Data Parameters

NAME 511903B7553
O W —H MWW OO O O EXPNO 2
O M OMO A< O 0OoYmM O~ OMWOWOHONWESWEN O PROCNO 1
< N O N> WO T N OO OO O MWOWOHONWOHITN I W O
. LIS . LIS . LIS . LIS OO0 WO MO 00O O L,
) NN DA M™M™M O ™~ F2 - Acquisition Parameters
0 O T MOMNNN A O AN OO M~ LW O W~ Date_ 20190320
— L T e T e T T e O e O e O e I e R e B | OO MMM MMNHOMNOONNN A A Time 19.40 h
INSTRUM spect
| \\\\ // \V// W///// PROBHD  7119470_0294 (
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 290
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.72
DW 16.800 usec
DE 6.50 usec
(o) TE 303.2 K
D1 3.00000000 sec
D11 0.03000000 sec
\O = ~N O\ TDO 1
| SFO1 125.7703643 MHz
~ NUC1 13C
N Pl 10.00 usec
PLW1 79.88800049 W
SFO2 500.1320005 MHz
13 NUC2 1H
CPDPRG[2 waltz1l6
13C NMR 125 MHz, DMSO-dg SePDY 9000 usec
PLW2 20.38699913 w
PLW12 0.25169000 W
PLW13 0.16023000 W
F2 - Processing parameters
SI 32768
SF 125.7578535 MHz
WDW EM
SSB
LB 2.00 Hz
GB
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

S32



TP-MA-1158-17

7.546

3.942
3.536
3.523
3.512
3.494

T—2.706

1.161

0
\\() | AN
N
13
NOE
14 13 12 11 10 6 4 3 2 1 ppm

S33

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec
MHz
usec

usec
usec

W
W

Hz
W

o

g

usec

MHz

Hz

NAME 511903B6921
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190319
Time 13.49
INSTRUM spect
PROBHD 7Z119470_0294 (
PULPROG selrogp
TD 65536
SOLVENT DMSO
NS 64
DS 4
SWH 10000.000
FIDRES 0.152588
AQ 3.2767999
RG 197.72
DW 50.000
DE 6.50
TE 298.2
D1 2.00000000
D16 0.00020000
TDO 1
ZGOPTNS

SFO1 500.1330883
NUC1 1H
Pl 10.00
P12 80000.00
P15 200000.00
PLWO 0w

PLW1 20.38699913
PLW11 0.16848999
SPNAM[2] Gausl1l_180r.1000
SPOAL2 0.500
SPOFFS2 -1114.96
SPW2 0.00000752
GPNAM[1] SMSQ10.100
GPZ1 15.00
P16 1000.00
F2 - Processing parameters
ST 32768
SF 500.1300026
WDW EM
SSB 0

LB 2.00
GB 0

PC 1.00



TP-MA-1158-17

7.546

2.707

14

13

12

11

10

9

8

7

6

S34

5

4

3

2

1

ppm

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec
MHz
usec

usec
usec

W
W

Hz
W

o

g

usec

MHz

Hz

NAME 511903B6921
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190319
Time 13.59
INSTRUM spect
PROBHD 7Z119470_0294 (
PULPROG selrogp
TD 65536
SOLVENT DMSO
NS 64
DS 4
SWH 10000.000
FIDRES 0.152588
AQ 3.2767999
RG 197.72
DW 50.000
DE 6.50
TE 298.1
D1 2.00000000
D16 0.00020000
TDO 1
ZGOPTNS

SFO1 500.1330883
NUC1 1H
Pl 10.00
P12 80000.00
P15 200000.00
PLWO 0w

PLW1 20.38699913
PLW11 0.16848999
SPNAM[2] Gausl1l_180r.1000
SPOAL2 0.500
SPOFFS2 -1732.48
SPW2 0.00000752
GPNAM[1] SMSQ10.100
GPZ1 15.00
P16 1000.00
F2 - Processing parameters
ST 32768
SF 500.1300026
WDW EM
SSB 0

LB 2.00
GB 0

PC 1.00



TP-MA-1158-17

(@] ~
o 22 o)
v .
N
13
NOE
11 10 9 8 7 5 5 4 3 2 1 0 ppm

S35

Current Data Parameters

NAME 511903B6921
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190319

Time 17.39 h
INSTRUM spect
PROBHD 7119470_0294 (
PULPROG selrogp

TD 65536
SOLVENT DMSO

NS 64

DS 4

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 197.72

DW 50.000 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D16 0.00020000 sec
TDO 1
ZGOPTNS —-DCALC_SPOFF'S

SFO1 500.1330883 MHz
NUC1 1H
CNST21 9.0147018

Pl 10.00 usec
P12 25921.06 usec
P15 200000.00 usec
PLWO 0w

PLW1 20.38699913 w
PLW11 0.16848999 W
SPNAM[2] Gausl1l_180r.1000
SPOAL2 0.500
spoffs2 1420.22 Hz
SPW2 0.00007069 W
GPNAM[1] SMSQ10.100

GPZ1 15.00 %
Pl6 1000.00 usec
F2 - Processing parameters
ST 32768

SF 500.1300018 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00



TP-MA-1158-19

\

14
1H NMR 500 MHz, CDCl,

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec

MHz

usec

NAME 511903C5249
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190327
Time 22.12
INSTRUM spect
PROBHD Z2119470_0294 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10000.000
FIDRES 0.152588
AQ 3.2767999
RG 79.68
DW 50.000
DE 6.50
TE 298.2
D1 1.00000000
TDO 1
SFO1 500.1330885
NUC1 1H
Pl 10.00
PLW1 20.38699913

W

F2 - Processing parameters
65536
500.1300113 MHz

ST
SF
WDW
SSB
LB
GB
PC

o 2

11 10 9 8 7 6
S ]
o o

I
3 2 1 0 ppm

of<|w©ojo(vlo]r+] (w o
S~ =N = - ]
oo~ ai] | o

S36

5

EM
0
0.50 Hz
0
1.00



TP-MA-1158-19

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec
MHz
usec
W

W
W

MHz

Hz

NAME 511903C5249
()} MO N< N> W0 LWw EXPNO 2
~ — O~ O < O~ < O QO < O ™M N AN O OO < <t~ PROCNO 1
[0)} NOYO M™>WOW OO < O <! n < N W~ WO 00
o~ S A N o N oo AANn F2 - Acquisition Parameters
~ IO <<t <M AN NN ~ WO O O <t~ O — O 0 Date_ 20190327
— E o B e AR e B e TR o T s A e R s A | O~~~ Lo ™M AN N NN — Time 23.25
INSTRUM spect
WV N2 RN
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 29761.904
FIDRES 0.454131
AQ 1.1010048
RG 197.72
DW 16.800
DE 6.50
0O TE 298.1
D1 3.00000000
D11 0.03000000
~ @) DO 1
@) AN ~ SFO1 125.7703643
NUC1 13C
| Pl 10.00
= PLW1 79.88800049
N SFO2 500.1320005
NUC2 1H
CPDPRG([2 waltz1l6
PCPD2 90.00
14 PLW2 20.38699913
PLW12 0.25169000
13C NMR 125 MHz, CDC|3 PLW13 0.16023000
F2 - Processing parameters
SI 32768
SF 125.7577937
WDW EM
SSB
1B 2.00
GB
PC 1.40
‘ L‘ " L !
I ! I ! I ! I ! I I ! I ! I ! I ! I !
200 180 160 140 120 80 60 40 20 ppm
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=

N

15
1H NMR 500 MHz, CDCl5

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec

MHz

usec

NAME 511903C7023
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190329
Time 7.24
INSTRUM spect
PROBHD Z2119470_0294 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10000.000
FIDRES 0.152588
AQ 3.2767999
RG 132.94
DW 50.000
DE 6.50
TE 298.2
D1 1.00000000
TDO 1
SFO1 500.1330885
NUC1 1H
Pl 10.00
PLW1 20.38699913

W

F2 - Processing parameters
65536
500.1300121 MHz

ST
SF
WDW
SSB
LB
GB
PC

EM
0
0.30 Hz
0
1.00



TP-MA-1158-20

W HMH IO OO ~
M~ OOO™M 00N <
— M N WO A (00]
N O = OO ™M W
I < ¢ ONN Ao
Lo T e R e B e T e T e B IO | —
HO B ~
N/’

13C NMR 125 MHz, CDCl;

IR

77.250
76.996
76.742
—62.021
—56.250
33.191
27.864
26.662
21.145
19.218
18.610

T~26.065

<
Z
N

180 170 160 150 140 130 120 110 100 90

10 ppm

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec
sec

MHz
usec
MHz
usec
W

W
W

MHz

Hz

NAME 511903C5252
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190327
Time 20.47
INSTRUM spect
PROBHD 7Z119470_0294 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 484
DS 4
SWH 29761.904
FIDRES 0.454131
AQ 1.1010048
RG 197.72
DW 16.800
DE 6.50
TE 298.2
D1 3.00000000
D11 0.03000000
TDO 1
SFO1 125.7703643
NUC1 13C
Pl 10.00
PLW1 79.88800049
SFO2 500.1320005
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 90.00
PLW2 20.38699913
PLW12 0.25169000
PLW13 0.16023000
F2 - Processing parameters
ST 32768
SF 125.7577967
WDW EM
SSB 0

LB 2.00
GB 0

PC 1.40
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=
N

16
1H NMR 500 MHz, CD3;0D

il

B

L

J

11 10 9 8 7
3 8
o -

6

5

I
4

3.05

1.02

0

3 2 1
oo T[olv(~No|v|o
OO:VO'/OO:('#;
N[N =]~ [N|N|M

ppm

Current Data Parameters

h

Hz
Hz
sec

usec
usec

sec

MHz

usec

NAME 511903C3907
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190327
Time 17.45
INSTRUM spect
PROBHD Z2119470_0294 (
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 8
DS 0
SWH 10000.000
FIDRES 0.152588
AQ 3.2767999
RG 69.27
DW 50.000
DE 6.50
TE 298.1
D1 1.00000000
TDO 1
SFO1 500.1330885
NUC1 1H
Pl 10.00
PLW1 20.38699913

W

F2 - Processing parameters
65536
500.1300079 MHz

ST
SF
WDW
SSB
LB
GB
PC

EM
0
0.30 Hz
0
1.00



TP-MA-1158-22

Current Data Parameters

NAME 511903C3907
O MM MO I O O EXPNO 2
OO0V M IO OMO O O~ OO OWIOHOONOMSEOWAHOM H PROCNO 1
O M MO A~ MM VDO MUWOWOHONLW O~ <0000 M LW
e e e e e e e e e e e OO MO0 W <FTNOWOWOMOWM™ML O L .
MM O™ O < <~ F2 - Acquisition Parameters
O <FTONONNN © OV OV O 0O 00 00 OO i O 0O ™~ O N O 00 [~ Date_ 20190327
i i R i e B A e B e M s M O <SPS TN AN NN N A A A Time 17.50 h
INSTRUM spect
NNV A N\ T
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 84
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.72
DW 16.800 usec
DE 6.50 usec
TE 298.2 K
D1 3.00000000 sec
O D11 0.03000000 sec
TDO 1
= ~ ~ SFO1 125.7703643 MHz
‘ NUC1 13C
~ Pl 10.00 usec
N PLW1 79.88800049 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
16 PCPD2 90.00 usec
PLW2 20.38699913 w
13C NMR 125 |V|HZ, CD3OD PLW12 0.25169000 W
PLW13 0.16023000 W
F2 - Processing parameters
SI 32768
SF 125.7576130 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
4 wn‘ e ”A"w-ﬂ' llmu lllvﬂ "u\ nuy " A'LA oy T " sk hy o » m‘.l N rv" ! .‘ b 'u " 'u " A
j I j I j I j I j I I j I j I j I j I
180 160 140 120 100 80 60 40 20 ppm
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TP-MA-1158-23

~ WA~ ONOVINOVWANMNETNE AN AT1TO ANNNTOANTSO I LD NOWOMLWN

L NN AT AOCOOITMAHOONONMANATOLNON AN NOSOOHMMAN S OMAN C t Dat P t

™ AFNNADOOOONMOHMNON A AAA 1000 OODOWWWWMMPDO=WOMMNMMMMNOOOO OO urren ata rFarameters
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NAME 511904A1427

© DO IOOOOONMNOMONMOHMMOHMMNNNNNNNNNNNNNNNNNNNAAA EXPNO 1
| PROCNO 1

OH

N\

N

Microthecaline A
1H NMR 400 MHz, CD5;0D

F2 - Acquisition Parameters

Date_ 20190402

Time 13.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT MeOD

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 110.59

DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 9.75 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

12 11 10 9 8

7 6 5 4 3 2 1 ppm
8 = ] (B[ R’n\fg\é fl'\ffé(ﬁﬁfﬁ ANL-MCL5-NMR-001
- i ~— NN ™|~ |NN|M
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TP-MA-1158-23

©O © o ~ o DOOOOVNNENEADEWN A ANNNTANITTOITEADNDONOOMNINMOONMOI~O
™M — O) < W0 DTS A OO T M HOONLOWINHMNMANANAHOLITNOANATIOTITNOTOOMOONTONHOOTLWLHMOWMAN
NN o DOWOVEOMOO I TO00CCCOEREEEITVMNNMOHMNOOOCOONANANNN®E O NN currentData}i?ggﬁegjgs
P - NN MMM MMM MMmMmOmm®mmon NN NSNS NN NN NSNS oo o e e e giggo s A 1
\/ Tee——\ ¥\ le——=— 1
F2 - Acquisition Parameters
Date_ 20190402
Time 13.17
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8012.820 Hz
OH FIDRES 0.122266 Hz
AQ 4.0894465 sec
= X RG 110.59
| DW 62.400 usec
~ DE 6.50 usec
N TE 298.5 K
D1 1.00000000 sec
TDO 1
Microthecaline A ======== CHANNEL fl ========
SFO1 400.1324710 MHz
1H NMR 400 MHz, CD;0D NUC1 1"
Pl 9.75 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. B B . L e B B A B
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2 1.5 ppm
o o © (4] < [<2] oof [N (<] (<] N
- C\! ) - | =) o_\w_( SIS ANL-MCL5-NMR-001
- - N N (4] - v N N (4]
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TP-MA-1158-23-TFA

o~ — DO dTAOMOAINTOOVONONNO AMETOAITOMPOEO T FAN—ANNOIFN
o S NN cOmmmmmmMm O ANNS oL IS adaaN N6 oor 6w Current Data Parameters
. . . . . . . . . . . . . . . . . . . . . . . NAME 511904A1428
© ~ OOOLFOONOOMOOMMNOMMHMMHMMOMMNNNNNNNNNNNNNN A A A A EXPNO 1
s YAl
F2 - Acquisition Parameters
Date_ 20190402
Time 13.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 195.29
OH DW 62.400 usec
= N DE 6.50 usec
| _ TE 298.5 K
N D1 1.00000000 sec
TDO 1
Microthecaline A(added traces of TFA) ======== CHANNEL fl ========
1H NMR 400 MHz, CD3;0D SFO1 400.1324710 MHz
NUC1 1H
Pl 9.75 usec
PLW1 16.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L e I B e L B B B By ) L B L L B
12 11 10 9 8 7 6 5 4 3 2 1 ppm
A ol
e 5 2[R = %Tc"afa %%T% ] ANL-MCL5-NMR-001
o - o Il [N~~~ N[N|M
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—— 151.598
— 148.291

—143.047
T —141.784

——135.528
——133.639
——131.644
——127.058
——124.236
—121.944
TT~—121.162

X

=

N

Microthecaline A
13C NMR 100 MHz, CD3;0D

OH

49.635
49.422
49.209
48.997
48.784

N\

48.571
48.358

31.270
29.862
——28.954

—

27.415
25.881

—22.331

_—19.291
—
\

18.570
17.569

Current Data Parameters

NAME 511903C0643
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190324
Time 3.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.29
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 78.00000000 w
CHANNEL f2 ========
400.1316005 MHz
1H
waltzlé
90.00 usec

16.00000000 w
0.18777999 W
0.15210000 W

F2 - Processing parameters
SI 32768

SF 100.6126299 MHz
WDW EM
SSB 0

1B 2.00 Hz
GB 0

PC 1.40

150

140

130

120

110

100

90

80

70
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TP- MA- 1158- 23
cosy

F1 [ppm]

— N

[}
(=]
60
6
p X OH
L] | —~
N
Microthecaline A @
COsYy
p
K ﬁ7
8 6
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511903C0643 6 1 D:\INSFLDR\ 2019\ MAR\ GVKBI O- PhD Mw

TP- MA- 1158- 23

. m]er;a’ e® ¢

STy .
g BRTE = 2019498/ 24
o= TIME & 0o4: 07
1 NSIRUM = spect

PULPROG = hnbcgpndqf [~

SWp = 3759.398

F1 (130

Sl = 1024

SF = 100. 613
SWp = 22321.429

gHVBC
° L=
® ) @
= X OH
| 2
N
Microthecaline A
HMBC
e ® o -
8
'S
% @
L L}
\ \
8 6
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2 F2 [ppm]

F1 [ppm]

140 120 100 80 60 40
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TP- MA- 1158- 23
HSQC

p X OH

.

N

Microthecaline A
HSQC

-.I
0

¢

Gener al

DATE = 2019/ 03/ 24
TIME = 03%51 @

I NSTRUM = spect

&FULP = hsqcedet gp i
F2 (1H)
SI = 1024
SF = 400. 13

SWp = 3759.398

F1 (130

Sl = 1024

SF = 100. 613
SWp = 20161.29

S48

F2 [ppm]

120 100 80 60 40 20 F1[ppm]
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TP-MA—~1158-23 {TFA)

DN LMoo A
= 2 AN B . SN S
{201 o Ren B Bl wmast il 0 (e s IR e I P R )
W s DN O~ MM
) W oo N N N N
o O o IO I R o R e O o O o O o s B

N OH

—~

N

Microthecaline A (added traces of TFA)
13C NMR 125 MHz, CD;0D

L] Ll

49.666
49.497
49.326

49.156
48.986
48.814

2
25988

1.8 .8l
17.794
17.266

T N

| T T | 1
180 160 140 120 100 80

S49

Current

NAME 511%07A78649
EXENC A
PROCNO 1
FZ - Acquisition Paramet
Date_ 20120710
Time 4.04
INSTRUM spect
PROBHD 2119470 _02%4 ¢
PULPROG zgpg30
D 55536
SOLVENRT Ma0D
NS 1500
BE] 4
SWH 29781.904
FIDRES 0.508261
AC 1.1010048
RG 157.72
oW 16.800
DE 6.50
TE 298.3
D1 3.00000000
D11 0.03000000
Do 1
SFO1 125.7703643
NUC1 132
Pl 10.00
79.8880004¢9
S 500.13206008
{ 1H
CPDPRG([2 waltzlb
PCPD2 80.00
PLW2 20.38629913
PLW1Z -' 18549¢%¢

PLW13

S1
SE
Wow
55B
LE
GB

PE

Data Parameters

0.16023000

Hz
Hz

s56C

usec

usec

MHz



4 & BC NMR values of isolated
Microthecaline A (with TFA)

'H & °C NMR values of
synthesized (+)- Microthecaline A

"4 & *C NMR values of synthesized (£)-
Microthecaline A after addition of TFA

Position | **C (150 MHz) | 'H values B¢ (100 'Hvalues | “C (125 MHz) 'H values
(600 MHz) MHz) (400 MHz) (400 MHz)

1 27.0, CH 3.65 m 27.4CH 3.55 m 27.2, CH 3.67, m
2a 28.2, CH, 2.01, dddd 28.9, CH, 191, m 28.3, CH, 2.02, m
pl] 2.16, dddd 2.04, m 2.16, m
3a 23.9, CH, 3.38, ddd 22.3,CH, 3.09-3.14, m 24.1, CH, 3.35,m
3B 3.25, ddd 3.01-3.06, m
4 156.4,C 143.0,C 156.8, C
5 1314, C 141.8,C 1314, C
6 129.2,C 135.5,C 129.2,C
7 127.1, CH 7.49, s 121.9, CH 7.12,s 127.3, CH 7.49, s
8 154.7,C 151.5,C 154.9,C
9 123.1,C 121.2C 123.3,C
10 128.6, C 127.1,C 128.8, C
11 133.5,C 131.6,C 133.7,C
12 30.8, CH, 3.02,t 313,CH, | 283m 30.9, CH, 3.03, t
13 28.9, CH, 2.44, m 29.9, CH, 2.34, m 29.0, CH, 244, m
14 123.3,CH 5.23,t 124.2, CH 5.21,t 123.5,CH 5.23,t
15 135.0,C 133.6,C 135.1,C
16 25.8, CH; 1.67,s 25.9, CH; 1.65, s 25.9, CH;3 1.67,s
17 17.6, CH, 1.45, s 17.5, CH, 1.43,s 17.7, CH, 143,
18 141.0, CH 8.57,s 148.3, CH 8.35, s 141.0, CH 8.55,s
19 17.1, CH; 2.74,s 18.5, CH; 2.63,s 17.2, CH; 2.73,s
20 18.7, CH; 1.27,d 19.3, CH; 1.23,d 18.8, CH; 1.28,d

(a) All the 'H & **C NMRs were recorded in CD;0D solvent.

(b) As per the original paper on isolation and characterization of microthecaline A, methanol and

trifluoroacetic acid (TFA) were used to elute the compound. Subsequently solvents were

evaporated prior to *H and *C NMR spectroscopy. Taking this into account we decided to add TFA

to the synthesized microthecaline sample, evaporated it and then recorded its *H and *C NMR

spectra, which gave us direct correlation with the reported molecule.

(c) All the NMR experiments were done at 30 °C; same as reported by Davis et al.

S50
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[Ref: Davis et al. J Nat Prod, 2018, 81, 1079-1083]
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