SUPPORTING INFORMATION FOR
Synthesis, Antitumor Activity, and Mechanism of Action of
Benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one Analogs of Acronycine

, Marie-Héléne David-Cordonnier¢,

#, Hanh Dufat§, and Sylvie

¢ ¢

8

Wen Tian§, Rodrigue Yougnia®, Sabine Depauw ™, Amélie Lansiaux

Bruno Pfeiffer#, Laurence Kraus-Berthier#, Stéphane Léonce#, Alain Pierré
* **

Michel

§Laboratoire de Pharmacognosie, Université Paris Descartes, U.M.R./C.N.R.S. n° 8638, Faculté des

Sciences Pharmaceutiques et Biologiques, 4 Avenue de I'Observatoire, 75006 Paris, France, q;INSERM
U837-JPARC (Jean-Pierre Aubert Research Center), Team "Molecular and Cellular Targeting for Cancer
Treatment”, Université Lille Nord de France, IMPRT-Institut Fédératif de Recherche 114, IRCL, Place de

Verdun, 59045 Lille Cedex, France, and #Institut de Recherches Servier, Division Recherche
Cancérologie, 125 Chemin de Ronde, 78290 Croissy sur Seine, France.

**Dedicated to Professor Francois Tillequin
Table of contents

S2: compound 4- *H NMR spectra - *C NMR spectra
S3: compound 5 - *H NMR spectra - 3C NMR spectra
S4: compound 9 - *H NMR spectra - **C NMR spectra
S5: compound 11 - *H NMR spectra - *C NMR spectra
S6: compound 18 - *H NMR spectra - *C NMR spectra
S7: compound 21 - *H NMR spectra - **C NMR spectra
S8: compound 22 - *H NMR spectra - *C NMR spectra
S9: compound 23 - *H NMR spectra - **C NMR spectra
S$10: compound 25 - *H NMR spectra - **C NMR spectra
S11: compound 26 - *H NMR spectra - “*C NMR spectra
S12: compound 27 - *H NMR spectra - *3C NMR spectra
S$13: compound 28 - *H NMR spectra - “*C NMR spectra
S14: compound 29 - *H NMR spectra - **C NMR spectra
S15: compound 30 - *H NMR spectra - “*C NMR spectra
S16: compound 31 - *H NMR spectra - **C NMR spectra
S17: compound 32 - *H NMR spectra - “*C NMR spectra
S$18: compound 33 - *H NMR spectra - **C NMR spectra



6-Methoxy-3,3,14-trimethyl-3,14-dihydro-7H-benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (4)
'H NMR (400 MHz, CDCls)
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6-Methoxy-3,3,14-trimethyl-3,14-dih%/dro-7H-benzo[b]ch romeno[6,5-g][1,8]naphthyridin-7-one (4)
o *C NMR (75 MHz, CDCls)
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5-Methoxy-2,2,13-trimethyl-2,13-dihydro-6H-benzo[b]chromeno[7,6-g][1,8]naphthyridin-6-one (5)
'H NMR (400 MHz, CDCl5)
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5-Methoxy-2,2,13-trimethyl-2,13-dihydro-6H-benzo[b]chromeno[7,6-g][1,8]naphthyridin-6-one (5)
B3C NMR (75 MHz, CDCls)
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2-(3,5-Dimethoxyphenylamino)-3-quinolinecarboxylic acid (9)
'H NMR (400 MHz, DMSO-ds)
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2-(3,5-Dimethoxyphenylamino)-3-quinolinecarboxylic acid (9)
13C NMR (75 MHz, DMSO-dg)
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8,10-Dimethoxy-6-methyldibenzo[b,g][1,8]naphthyridin-11(6H)-one (11)
'H NMR (400 MHz, CDCls)
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8,10-Dimethoxy-6-methyldibenzo[b,g][1,8]naphthyridin-11(6H)-one (11)
¥C NMR (75 MHz, CDCls)
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10-Methoxy-8-(1,1-dimethylpropyn-1-oxy)-6-methyldibenzo[b,g][1,8]naphthyridin-11(6H)-one (18)
'H NMR (400 MHz, CDCl3)
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10-Methoxy-8-(1,1-dimethylpropyn-1-oxy)-6-methyldibenzo[b,g][1,8]naphthyridin-11(6H)-one (18)
B3C NMR (75 MHz, CDCls)
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(x)-cis-1,2-Diacetoxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-benzo[b]chromeno[6,5-
g][1,8]naphthyridin-7-one (21)
'H NMR (400 MHz, CDCls)
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()-cis-1,2-Diacetoxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-benzo[b]chromeno[6,5-

g][31,8]naphthyridin-7-one (21)
“C NMR (75 MHz, CDCls)
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(*)-cis-1,2-Dicinnamoyloxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (22)
'H NMR (400 MHz, CDCls)
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(z)-cis-1,2-Dicinnamoyloxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6 5-g][1,8]naphthyridin-7-one (22)
Bc NMR (75 MHz, CDCI3)
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(x)-cis-6-Methoxy-1,2-di-(4-methoxycinnamoyloxy)-3

,3,14-trimethyl-1,2,3,14-tetrahydro-7H-

benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (23)
'H NMR (400 MHz, CDCls)
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(z)-cis-6-Methoxy-1,2-di-(4-methoxycinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-

benzo[b]chromeno[6,5-9][1,8]naph

thyridin-7-one (23)

B3C NMR (75 MHz, CDCls)
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(%)-cis-2-Cinnamoyloxy-1-hydroxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (25)
'H NMR (400 MHz, CDCly)
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(z)-cis-2-Cinnamoyloxy-1-hydroxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-9][1,8]naphthyridin-7-one (25)
B3C NMR (75 MHz, CDCls)
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(%)-cis-1-Hydroxy-6-methoxy-2-(4-methoxycinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (26)
'H NMR (400 MHz, CDCls)
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(%)-cis-1-Hydroxy-6-methoxy-2-(4-methoxycinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6 5-g][1,8]naphthyridin-7-one (26)
3¢ NMR (75 MHz, CDCly)

aaaaa




(&)-cis-1-Hydroxy-6-methoxy-2-(4-trifluoromethylcinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-
tetrahydro-7H-benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (27)
'H NMR (400 MHz, CDCls)
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(#)-cis-1-Hydroxy-6-methoxy-2-(4-trifluoromethylcinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-
tetrahydro-7H-benzo[b]Jchromeno[6,5-g][1,8]naphthyridin-7-one (27)
3C NMR (75 MHz, CDCl5)

N\ | Vi1 | |

L

8 : s2s 7

4 i 2 422 I

: iogs dgg i
[N}

| | | i |

CF,

T T T T
=] 50 40 an @0 BEm



(%)-cis-1-Acetoxy-2-cinnamoyloxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (28)
'H NMR (400 MHz, CDCls)
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(%)-cis-1-Acetoxy-2-cinnamoyloxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]Jchromeno[6,5-9][1,8]naphthyridin-7-one (28)
3C NMR (75 MHz, CDCl5)
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(%)-cis-1-Acetoxy-6-methoxy-2-(4-methoxycinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (29)
'H NMR (400 MHz, CDCls)
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(%)-cis-1-Acetoxy-6-methoxy-2-(4-methoxycinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]Jchromeno[6,5-g][1,8]naphthyridin-7-one (29)
3C NMR (75 MHz, CDCl5)
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()-cis-1-Acetoxy-6-methoxy-2-(4-trifluoromethylcinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-
tetrahydro-7H-benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (30)
'H NMR (400 MHz, CDCls)
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(#)-cis-1-Acetoxy-6-methoxy-2-(4-trifluoromethylcinnamoyloxy)-3,3,14-trimethyl-1,2,3,14-
tetrahydro-7H- benzo[3 Jchromeno[6,5-g][1,8]naphthyridin-7-one (30)
C NMR (75 MHz, CDCI3)
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(£)-cis-1,2-Di-O-carbonyl-1,2-dihydroxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]chromeno[6,5-g][1,8]naphthyridin-7-one (31)
'H NMR (400 MHz, DMSO-ds)
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()-cis-1,2-Di-O-carbonyl-1,2-dihydroxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[b]Jchromeno[6,5-g][1,8]naphthyridin-7-one (31)
3C NMR (75 MHz, DMSO-dg)
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()-cis-3,4-Diacetoxy-5-methoxy-2,2,13-trimethyl-2,3,4,13-tetrahydro-6H-benzo[b]chromeno[7,6-
g][1,8]naphthyridin-6-one (32)
'H NMR (400 MHz, CDCls)
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()-cis-3,4-Diacetoxy-5-methoxy-2,2,13-trimethyl-2,3,4,13-tetrahydro-6H-benzo[b]chromeno[7,6-
g][1,8]naphthyridin-6-one (32)
3C NMR (75 MHz, CDCl5)
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(z)-cis-3,4-Di-O-carbonyl-3,4-dihydroxy-5-methoxy-2,2,13-trimethyl-2,3,4,13-tetrahydro-6H-
benzo[b]chromeno[7,6-g][1,8]naphthyridin-6-one (33)
'H NMR (400 MHz, CDCls)
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(z)-cis-3,4-Di-O-carbonyl-3,4-dihydroxy-5-methoxy-2,2,13-trimethyl-2,3,4,13-tetrahydro-6H-
benzo[b]chromeno[7,6-g][1,8]naphthyridin-6-one (33)
3C NMR (75 MHz, CDCl5)
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