Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2015

Supplementary Material for

Development of an efficient route toward meiogynin A-derived

dual inhibitors of Bcl-xLL and Mcl-1 anti-apoptotic proteins

Sandy Desrat, Camille Remeur and Fanny Roussi*“

“ Centre de Recherche de Gif, Institut de Chimie des Substances Naturelles, UPR 2301 du
CNRS, Université Paris Sud, Avenue de la Terrasse, 91198, Gif-sur-Yvette Cedex,

France.

* Corresponding Author Email Adress: fanny.roussi@cnrs.fr

"H and "°C spectra for all new compounds S2

Chiral HPLC Data for compound 6a, Sa (aldol condensation)
and Sa, 5b, Sc, Se, 5f, 5Sg and 5h (desymmetrization) S61

IR spectra for compound 2¢ S70



MHz, CDCI3

1H MMR 5

wdd

Cl

0

11c

HO

i
:

S-2

ppm




13C NMR 125 MHz, CDCI3

L1V§e——
2h'6e——

8079——
66'79——

99'82}
€1'82)

68°0€L —

2e'6E) ———

9/'69) ———

wdd

Cl

11c

HO

L ik

Sl

YOt

Aianhr ey

S-3

Leda e




1H NMR 500 MHZ, CDCI3
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1H NMR 500MHz, CDCI3
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1HNMR 500 MHz, CDCIZ
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13C NMR 125 MHz, CDCI3
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1H NMR 500 MHz, CDCI3
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1H NMR. 500 MHz, CDCI3
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13C NMR. 125 MHz, CDCI3
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1H MMR. 500 MHz, CDCI3
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13C NMR 125 MHz, CDCI3
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1H NMR 500 MHz, CDCI3
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13C MMR 125 MHz, CDCI3
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1H NMR 500 MHz, CDCIZ
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1H MMR 500 MHz, CDCI3

9L ——

wdd

OTBS

7a

S-21

o

|

:

|

4

|

|k

=/

|

=]
o~

f

H

|

|

ppm




13C NMR. 125 MHz, CDCI3 2
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13C NMR 125 MHz, CDCI3
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13C NMR 125 MHz, CDCI3
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1H MMR. 500 MHz, CDCI3
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25 MHz, CDCI2
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1H NMR 500 MHz, CDCI3
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13C MMR. 125 MHz, CDCI3
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13C NMR 125 MHz, CDCIZ
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13C NMR. 125 MHz, CDCIZ
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13C NMR 125 MHz, CDCI3
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1H MNMR. 500 MHz, CDCI3
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13C NMR. 125 MHz, CDCI3
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1HMMR 500 MHz, CDCIB
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13C MMR. 125 MHz, CDCI3
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1H NMR. 500 MHz, CDCI3

oSl

M — D 0 I~
S o M6

69'
69'

o o
~ o~

7N

© N
~r~

24
74

18
8l

86}
002

+ o
I S
o

ST

~
S
o

9
£e'e
e'e

%3
@
o

wdd

Cl

w0
(
y

18

COOH

T 1

CH,OH

S-43

X(REN

ﬁ

o

=/

|

{

|

{

o

i

f

ppm




™ ¥
o 1
&
(W)
< 1
8
o4 4
=
=
b
— ~4
90'9) ——— —— 3
' —— e
) 3
87'82 4
2060 —— —_——
£6'06 ——— e ——
61— 1
We——
ey — — ——<£
05'8y ——— _——
i
1
3
[ E— R
1679 —— -3
F
p2'9) i
E —
L 3
1
-
4
4
3
0v'6hL
80921, N— -
9.'9e)
(TN
19821\ =
€'zl —
810} —— _ Ep—
9608} — O ﬁ
6v'zel —
8Leel// 3
61'El —_—
99‘69L7
'eel —
ev'erl
O
3
O
) !
“ © ]
- o
68'9) I —_—d
8
I ' |O 5 ‘:
ol N
) I
95'64) \ 1
09‘6u> O 1
!I
E 3
wdd 1
3




1H NMR 500 MHz, CDCI3
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< 13CNMR 125 MHz, CDCI3
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13C NMR 125 MHz, acetone-d6
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1H MMR. 500 MHz, acetone-ds
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13C NMR 125 MHz, acetone-dé
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13C NMR. 125 MHz, acetone-d6
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1H MMR. 500 MHz, acetone-ds
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13C NMR 125 MHz, acetone-dé
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13C NMR 125 MHz, acetone-dé
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1H NMR. 500 MHz, acetone-de

wdd

I"' cal

21g

COOH

S-59

ppm




05'29——

LE'6YL

166G} ———

16'99) —
IS

€96/l ——

wdd

13C NMR 125 MHz, acetone-d6

21g

I il

=
COOH

S-60




Chiral HPLC Data

Synthesis of chiral 2-cyclohexenone 5 by intermolecular aldol condensation

Compound 6a

The e.r. of the keto-aldehyde 6a was measured using a Daicel Chiralpal® IA column (5 pm,
4.6 x 250 mm) with a U.V. detection at 290 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 99.5:0.5.

290.0nm - 996 - PDA 210.0 10 4000 rm at 1.2 l'(n
Racemic 6a

0.0020
~
3
*
0.0015 2
o
4
- 00010
<
0.0005
0.0000
200 400 6.00 8.00 10.00 1200 14.00 16.00 18.00 2000 2.0
Minutes
268.3 Pesk 81 =04 Peak #2
00010 Channel Description RT Area % Area
0.001
= ) 1 PDA210.0to400.0nmat1.2nm 14.542 63255 50.63
- < 00008
2 PDA210.0to4000nmat1.2nm 16.600 61687 49.37
360.9 3842
0.000 0.0000
22000 380,00 220.00 380.00
nm m
Retenton Time 14.542 Retertion Time 16.600
290.0rmm - 986 - PDA 210.0 to 4000 rm at 1.2 nm
0.0020
®
(0]
0.0015
)K/I\\/OTBS
>
0.0010 o sa
2
0,0005 g_
0.0000
200 400 600 8.00 10.00 1200 14w 16.00 18.00 2.0 2.0
Minutes
2004 Peak 81 2904 Pagk #2
0.0001 2181 268.7 Channel Description RT Area % Area
2 0.001 2 1 PDA210.0to400.0nmat1.2nm 14.596 76938 92.95
s 0000 2 PDA2100t04000nmat12nm 16801 5840  7.05
354 6379.4
0.000 -0.0001
220,00 ) 280.00 220.00 ) 280,00

Retention Time 14 506 Retertion Time 16 801



Compound 5a

The e.r. of the 2-cyclohexenone 5a was measured using a Daicel Chiralpal® IA column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 99.5:0.5.

Racemic 5a

220.0nn - 586 - POA 200.0 to 400.0 nm at 2.4 nm

a
8 8
- §
0.60 -
0.40
2
0.20
0.00
200 400 6.00 800 10.00 12.00 4.0 16.00
Mirntes
060 221 Peak #1 21 Peak 82
0.60
Channel Description RT Area % Area
0.40
2 2% 1 PDA200.0t0400.0nmat24nm 9659 16587257  50.01
0.20 0.20 2 PDA200.010400.0nmat24nm 11.235 16579553  49.99
0.00 a2 0.00 3332
220.00 38000 220.00 380.00
nm nm
Retention Tme 9.659 Retention Tme 11.235
Conditions of Tablel, entry 1 (LiOH)
220.0nm - 966 . PDA 210.0 to 400.0 rm at 1.2 nm
1.40 g
w~_-0TBS -
. Q
5a
1.00 o
0.% -
2
0.60
0.40
0.20
0.00
200 4.00 6.00 300 10.00 1200 €| 16.00
Minutes
0.0 221 Peck 81 150 2224 Peak #2
1.00 Channel Description RT Area % Area
0.40
2 2 1 PDA210.0to4000nmat12nm 9711 16464851  27.33
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Conditions of Table 1, entry 5 (McQuade’s condition)
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Synthesis of chiral 2-cyclohexenones 5a-c and Se-h by desymmetrization

Compound 5a

The e.r. of the 2-cyclohexenone 5a was measured using a Daicel Chiralpal® IA column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 99.5:0.5
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Compound 5b
The e.r. of the 2-cyclohexenone 5b was measured using a Daicel Chiralpal® IB column (5

um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 95:5.
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Compound Sc

The e.r. of the 2-cyclohexenone 5¢ was measured using a Daicel Chiralpal® IB column (5

um, 4.6 x 250 mm) with a U.V. detection at 230 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 95:5.

racemic 5¢

230 0 - 956 - POA 290010 8000 rm a# 1.2 nm

] . 3
%
0.60- E ]
0.4
2
<
0.20+4
0,004—- — - —_—
———————— T .
2 4am s‘lw a8 10,00 2w uoo %00 1B 2® 2 po e o
Menges
o fad Peck #1 aso] ‘?!5 Pack 12
I VA 1/ |\ Processed Channel Descr. | RT Area | % Area
0»_“ 1 0,40 |
24 | 2 ] | 1| PDA2300rm 19137 | 19650302 | 4972
020+ \ 020 ' 2| POAZ200nm 2354 | w5100 | 5028
0,00 P — 0,004 P —
20 wo 20 W
m m
Retertion Teme 19137 Retertion Teve 20,64
Cl
QN\/OYQ
o O 5
230,0nm - 996 - PDA 210.0 to 400.0 nm at 1.2 nm
: g
1,50-] [
] \
1 |
]
] “.
1,00+ ‘ 4‘
2 4 |
< ‘ \
| \
0,50 ’
[\ g
] |
0,00-] ~ L«”—\AAT—
T IZ:J]I ' I4.=1]I ' IG,:]]‘ ' I8.=l]‘ ' I10f00I ' I12}013I ' I14.‘(]:\I ' I16.‘(]:\I ' I18100I ' IZJ‘CIJI ' I22100
Minutes
200173 Peak #1 01 5 Peak 22
] o Processed Channel Descr. | RT | Area | % Area
2 100 2 1| PDA230,0nm 18,813 | 62545083 | 93,89
1 o 2| PDA230,0nm 20402 | 4073256| 611
000 0
20 380,00 2000 380,00
m

nm

Retention Time 18,813 Retention Time 20,402



Compound Se

The e.r. of the 2-cyclohexenone Se was measured using a Daicel Chiralpal® IB column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 98:2.
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Compound 5f

The e.r. of the 2-cyclohexenone 5f was measured using a Daicel Chiralpal® IB column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 95:5.
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Compound 5g

The e.r. of the 2-cyclohexenone 5g was measured using a Daicel Chiralpal® IB column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 95:5.
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Compound 5h

The e.r. of the 2-cyclohexenone Sh was measured using a Daicel Chiralpal® IB column (5
um, 4.6 x 250 mm) with a U.V. detection at 220 nm and at 25 °C. Flow = 1 mL/min with
heptane/isopropanol 95:5
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IR spectrum of compound 2¢
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