Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Synthesis of the pyridinyl analogues of dibenzylideneacetone
(pyr-dba) via an improved Claisen-Schmidt condensation,

displaying diverse biological activities as curcumin analogues

Bin Cao, Yong Wang, Kan Ding, Nouri Neamati and Ya-Qiu Long"

State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Shanghai
Institutes for Biological Sciences, CAS, 555 Zuchongzhi Road, Shanghai 201203, China

yqlong@mail.shcenc.ac.cn

Table of Contents

S1 Title Page

S2-S7 Copies of 'H spectra of the starting material 6b-c, 6e-j,
6m-n.

S8-S21 Copies of 'H and “C NMR spectra of the final

products 7a-n.
S22-S25 The biological assays including screening inhibitors of
NF-kB based TLR4 signal pathway, cytotoxicity assay,

and the LEDGF/p75-IN AlphaScreen assay.

* To whom correspondence should be addressed. Tel: 86-21-50806876; Fax: 86-21-50807088.
1



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

g IR ZHLE  HEARR
o8 TT\ ITT | \IJ
{| NIRRT N
‘\\.I \ ‘f I/ \.\|1 F \‘\I i!"f-"’j
B
= H
N
6b
-T0a 13 15 13
A s A, J l - JLL_)L.J‘\ ‘
T T T T . T T T T T T T T T T T T . T T T T
10 8 6 2 0 FPM
STANDARD 1H OBSERVE USER: - DATE: Sep 19 2009
F1. 300.083 [F2. 300,085 [SW1- 4507 I [OF1. 14826 I [PTS1d: 16384 [
EXC: <2pul [PW: 7.0 wsec [PD 10 sec (a4 [18:00 [ Wit - $1927-063.64
] B2 B EE E ¥
£ i3 3 “ A 3
i |
\l I|,I
| | r
P
N
0
6c
0es ~q08a -par {100
SN __-J] — ) |L_A-J'.._.,J e — J- L_ S
. . T . T . T . . T T T T T T T T T T T
10 ] 5 2 U] PPM
STANDARD 1H OBSERVE USER: -- DATE: Dec 132010
: 5 [F2: 75 464 [swi: 4803 [ [oF1: 18005 [PTS1d: 16384 [
EX: =dpul [PW:. 39 s [PD:10 Na:a [LB:00 | WinMutz - $2481-0112 fid




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

4

84
&

=

N

e
Too 16 lo
ﬂL n Jd R

S 7 [ T T T ——T T — —

9 8 T 6 5 4 3 2 0 PPM
0913-NAAA CDCT3 1H Sep 14 2006 SFR- - DATE: Aug 13 2009
F1.300.083 F2: 75464 [SW1. 4803 I [OF1: 18009 I [PTS1d. 16384 I
ESC: s2pul [PW: 3.9 usec [PD:02 sec a4 [1B:00 [ WinMuts - $1927-004.6d

3 5k iF i §
l ol
\ ' \
il | 7
= Si
[
A _H
oj1s
a4 .20 o0 118
L n&, ___,“L M A_/ML‘A_.A\_,-J ‘\_ql_w
. T T . . . T . T . T T . T T T T T . T :
10 8 3 4 2 0 PPM

TANDARD 1H OBSERVE USER: - DATE: Mar 15 2010

F1. 300.085 [F2: 75 464 [SW1. 4803 [OF1.1800.5 [PTS1d. 16384 I

EX: s2pul [PW:30 usec [PD: 10 sec [NA-4 [LB-00 [ WinNuts - $2083-0106 fid




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

I\. I"‘\. é
L,
a0 o1 s i 01
|
R ___,J‘A, I UL,,, — D ¥ U v, P N
. T T . T . T . . . T . T . T . . T T . T . T
10 8 3 4 2 0 PPM
STANDARD 1H OBSERVE USER: - DATE: Apr 29 2010
FL. 300.085 [F2: 75 464 [sw1. 4803 [ [OF1.1800.5 I [PTS1d 16384
EX- s2pul [PW:30 usec [PD: 10 sec NA- 1 [LB-00 | WinNuts - $2083-0126 fid
""“.‘ |
i N
< H
N
(o]
6f
98 09.04 D.adl
—10.95 9 00
| | Jk
__________ S oy s H\JL_‘_.*" Lw' ‘\/' " — . e — L
: . : : . : : . : : : : . : : . : : . . : : : . .
10 8 6 4 2 0 PPM
STANDARD 1H OBSERVE USER. - DATE. May 12 2010
F1 300085 [F2: 75 464 [SW1 4803 I [OF1-1800 5 I [PTS1d 16384 I
EX: s2pul [PW. 30 usee [PD. 10 sec [NA4 LB 00 | WinNuts - §2241-0026.fid




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

4 5 HEBE
b s |j
|
Wy
Il
B
N _H
06
foo 04
|
) | Lt
| LA W N i
— T -———————————F—— [T T— T
12 10 8 6 4 2 0 2 PPM
STANDARD 1H OBSERVE USER: — DATE: Jan 52010
F1. 300.083 [F2: 300.085 [sTW1: 5959 I [OF1: 14815 I [PTS1d: 16384 [
EX: <dpul [PW: 78 usec [PD-10 sec a4 [1B:00 [ WMt - $2083-0041 £id
X £ -] 5
| | | || \l
'. Cla Ol
o |
N H
6i
a3 ] A‘Tﬂﬂ
|
il I J _.II'\___.J\_
T T T T T T T T T T T T T T T T T T T T T T
10 B 6 4 2 0 FEM
STANDARD 1H OBSERVE USER: — DATE: Feb 25 2011
FL: 300,085 [E2: 300,085 [sw1: 5999 I [OF1: 14815 [ [PTS1d: 16384 I
EXC: s2pul [PW: 7.8 nsec [PD: 1.0 sec (a1 [LB: 00 [ WinMuts - $2083-0048.6d




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

(s

R

RHBZAE

i)

VY

4o {2
‘ ‘ .83
?:93 ETQWW‘
|
| .
J .l |
_ Q’L SE— | S | VL WY % e
T T T T T T T T T T T T T T T T T
8 6 4 2 0 PPM
STANDARD 1H OBSERVE USER: - DATE: Now 19 2009
F1: 300.085 [F2: 300 085 [swi- 4507 I [OF1: 14819 I [PTS1d: 16384
EX: Sdpul [PW: 70 usec [PD-10 sec a1 [LB:00 [ Wirduts - $1927-129-1 fid
B LEH BN H
b 33z =2 g
(] (|
W \
\‘\'\ \'1
(\0
ot
ZA.__H
N
0
€
glea 72 (76 oo a2
| Ll
_ it N I
———— — . . T ————— T . . ——————— 7
12 10 8 3 4 2 0 2 PPM
STANDARD 1H OBSERVE USER: - DATE: Nov 23 2000
FL 300.085 F2: 300.085 [SW1: 4507 [oF1: 14810 I [PTS1d 16384 I
EX: s2pul [PW:7.0 usec [PD: 10 sec [Na-4 [LB-00 | WinNuts - $1927-133 fid




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

g ER 38
s 35 58
| (|
-

[
N. =~
6m
(00 s 01 24
|
‘ | J | b o
e S N ) W VU S S . e A
T T T . T . . . T . . T T . T . T . T T :
10 6 4 2 0 PPM
TANDARD 1H OBSERVE ER: — DATE: Aug 92010
FL 300.085 [F2: 75464 [sw1. 4803 I [OF1: 18012 [ [PTS1d 16384 [
EX- s2pul [PW:30 usec [PD: 10 sec [Na:1 [LB-00 | WinNuts - $2083-0107 fid




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

L]

(87200
183 , JS¥m

06

|,

M

B L i S— e S S .______‘__..JL__ _—
T T T T T T T T T T T T T T T T
10 8 4 2 0 PPM
STANDARD 1H OBSERVE USER: -- DATE: Nov 23 2010
F1. 300.085 [F2: 75464 [SW1. 480 [OF1: 18034 I [PTS1d: 16384
EXC: s2pul [PW: 3.5 usec N1 [LB: 00 [ WinNuts - $2481-0084.fid
481-0084 CDCL3 BB+DEPT-135 Nov 25 2010
3
| N
|
|
|
|
)
180 160 140 100 &80 60 40 20 ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

1] HERAT E
i 1 I
-.]| '.1'..‘
08
.00 [T-e
0! .08
N UL . Wk
. T T T T T T T T T T T T T T T T T .
8 5 4 2 0 FEM
STANDARD 1H OBSERVE USER: -- DATE: Mar 17 2010
F1: 300.083 [F2: 75464 [SW1- 4803 I [OF1: 18003 I [PTS1d: 16384 [
EX: =pul [PW: 3.9 usec [PD: 1.0 zec (a1 [LB: 00 [ WinNuts - $2083-0112.54
—— I s
) ‘ ) ‘
|
|
I;
i
5 JL__W__l PN -
180 160 Lan 12e 100 as . (1]

a0 20 ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

40
I|'
.
o J
J JJJJ L L )'J.
T T T T T T T T T T T T T T T T T T T
8 & 4 2 0 FFM
STANDARD 1H OBSFRVE USER: - DATE: Dec 28 3010
F1. 300.085 [F2: 75464 [SW1. 4803 I [OF1: 18005 I [PTS1d 16384 [
ES: <2pul [PW: 3.9 usec [PD:10 sec [nva: 16 [LB: 0.0 [ WinNuts - $2481-0123.fid

BE+DEFT-135 CDCls

— 15t 2
&

10




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

02 [T04To0 T4 o5

|

T
9 8

(W u\,_llu_ T --/‘U-\u_.._a-..... s u
— T T T T — T
7

—
6 5 4 3 2 1 0 PPM

STANDARD 1H OBSERVE USER: —DATE: Dec 16 2010

F1: 300 085 [F2: 75 464 [swri: 480 [ [OF1: 1800 5 [ [PTS1d: 16384 [

EX: slpul [PW: 3.5 usec [PD:1.0 sec [nva:3 [1B:00 [ WinDluts - $2481-0117-2.6d

151.025

188568
147 .32

124,352

180 160 140 120 100 a0 60 40 20 ppm

11




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

FREBCHEs4GERAR

£00

— -
T T T T T T T T T T T T T T T T T
8 ] 4 2 0 PPM
STANDARD 1H OBSERVE USER: - DATE: Dec 82010
F1. 300 085 [F: 75 464 [SW1- 4803 I [OF1-18006 I [PTS14: 16384 I
EX: =2pul [PW: 3.9 usec [PD: 1.0 sec [va: 4 [1B. 0.0 [ WinMNuts - $2481-0110.6d
2481-0110 CDCL3 BB+DEPT-135 Dec 9§ 2010
i
.
!
|
|
(
| |
| | !
Ju i \
180 160 140 120 100 1) 60 40 20 ppm

12




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

| 4k 050 SEERE 3333 &
| U100 i
SRR Il
| {1 I
"r_mﬂ _ g& .
T Tie
| 203 fec)
g |
i | I
A | J Ul /l\_
B WAl S W WO ' U R WY U e nd e AL
T T T T T T T T T T T T T T T T T T T T T T
10 8 & 4 2 0 PPM
CDCLS 1H Apr15 2010 USER: — DATE: T 11 2011
F1. 300.085 [F2: 75464 [swr1: goe I [OF1:18055 I [PTs1d: 32768
EXC: s2pul [PW: 3.9 usec [PD: 1.0 sec [nva: 4 [1B. 0.0 [ WindNuts - $2481-013844 £ fd
2481-0138 COC1S BBYOEPT-135 Jan 13 2011
A o
W‘*—r
|
| || ‘ |
o (O, 0 /
180 160 140 120 100 80 60 40 ) .ZU ppm

13



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

14

[Z00
H\....J-L..__J e | | I e
T T T T T T T T T T T T T T T T T T
10 8 6 4 2 0 FPM
STANDARD 1H OBSERVE USER: — DATE: Jan 6 2011
F1- 300085 [F2: 75 464 [Swr1- 4803 I [OF1-18005 I [PTS1d: 16384 I
EX: 2dpul [PW:39 wsec [PD:1.0 sec [va: 4 [LB. 00 [ WinMNuts - $2481-0136.6d
1
2481-0136 COCL3  BBeDEFT-135 Jan 7 201
g g F ©¢3
[
180 160 140 120 100 an 60 an 20 ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

&
'\.|
7h
=] 00 18
.y
e 8 - M NN
T T T T T T T T T T T T T T T T T T T T
] 4 2 0 PPM
STANDARD 1H OBSERVE USER: — DATE: Jan 4 2011
F1- 300 085 [F2: 75 464 [SW1- 4803 I [OF1-1800 5 I [PTS1d: 1€384 I
EX: =2pul [PW: 3.9 wsec [PD: 1.0 zec [NA1 [L8:00 [ WinMuts - 24810128 6d
— e o
st
|
| |
Lot | I
| ‘
| |
|| 1l )
180 160 140 120 100 80 60 40 20 ppm

15




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

7i
03 oo 03
)L_J H,JJL._L_ : .
T T T T T T T T T T T T T T T T T T .
8 6 4 2 0 FFM
STANDARD 1H OBSERVE USER: — DATE: Tan 4 2011
F1. 300.085 [F2 75464 [sW1. 4803 I [OF1: 18005 I [PTS1d: 16384
EX: s2pul [PW: 3.9 usec [PD:10 sec [nva:2 [1B. 0.0 [ WinMNuts - $2481-0130.6d
F151-0130 COCLS  BB-DEFT-135 Jam 4 2011
E
g
|
|
| |
\ L
180 160 140 120 100 80 60 40 20

16

ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Too T T TO7

1

I

| / f
L T O U 72 SN A T _N
T T T T T T T T T T T T T
8 6 0 FPM
STANDARD 1H OBSERVE USER: — DATE: Jm 10 2011
F1. 300 085 [F2 75464 [sw1. 4803 I [OF1: 18003 I [PTS1d: 16384 I
EOC: sdpul [PW: 3.9 usec [PD: 1.0 sec [nva: 4 [1B. 0.0 [ WinNuts - $2481-0140.6d
2481-0140 COCL3  BASDEPT-135 Jan 10 2011
'S - R .
|
I |
i |
M |s ("
130 160 140 1z0 100 80 60 40 20 ppm

17




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

4T

T8 ~200 ~[F-1e
JI‘ u '
........... —— | R T - + L
—T 7 —T 7 77— —

8 i 6 5 4 3 2 1 0 FPM
STANDARD IH OBSERVE USER: — DATE: Tan 4 2011
F1. 300085 [F2: 75464 [sW1. 4803 I [OF1: 18005 I [PTS1d: 16384 [

EXC: slpul [PW: 3.9 usec [PD:10 sec [nvac 1 [LB: 0.0 [ WinMNuts - $2481-0129.fid

2481-0129 CDCL3  BB4DEPT-135 Jan 4 2011

189,868

6
150,418

128,351

119.155

180 160 140 120 100 a0 60 40 20

18




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

EY 13 ]
]
N |
[ |
7l
03 '
| L\.|4|| A J .‘II‘I
I v Ll e N AV N .}
T T T T T T T T T T T T T T T T T T T T
] [ 4 2 ] PPM
STANDARD 1H OBSERVE USER: —DATE: Dec 20 2010
F1. 300.085 [F2: 75464 [SW1: 450 I [OF1: 18005 I [PTS1d: 16384 I
EXC: s2pul [PW: 3.9 usec [PD:10 sec (a1 [LB:00 [ WinMNuts - 52481-0116.6d
I
—
o}
st Mt
200 18 160 140 120 100 80 B0 10 20 ppm

19




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

] 5[' 1]
Wi \M ‘|'

183 11
T T TTmE
.03

|

e )

B SN B
T T T T T T T : T T T . T T T T T T T T T
8 6 4 2 0 PPM
STANDARD 1H OBSERVE USER: —- DATE: Dec 28 2010
F1- 300 085 [F2: 75464 [SW1- 4803 I [OF1-18005 I [PTSId: 16384 I
EX: =0pul [PW: 3.9 usec [PD: 1.0 sec [va: 4 [LB: 00 [ WinDuts - $2481-0124.fd
/ 2481-0124 COCLZ BB#DEPT-135 Dec 29 2010
L
e
'
1
it
L
" " (VU 1 T N -
180 160 140 120 100 80 60 40 20 ppm

20




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

T suoz HHRMTERRAMRR R
i Wi
N = N
7n
.07 1.
s T 00
A L_J M
Mt P I
T T T T T T T T T T T T T T T T T T T T
10 8 6 4 2 0 FPM
STANDARD 1H OBSERVE USER: — DATE: Jan 13 2011
F1: 300 085 [F2: 75484 [SW1- 4803 [OF1- 18005 I [PTS1d: 16384 I
EX: s2pul [PW: 3.9 usec [Na:1 [LB. 0.0 [ WinNuts - $2481-0148 £d
2481-0108 COCLI+COION BB+DEPT-135
H 1] 3 328
2 5 8 R
I | b
+
L
180 160 140 100 1) 60 40 20 ppm

21




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Screening inhibitors of NF-kB based TLR4 signal pathway

1. Cell lines

293/ NF-kB-Luc: incubated with DMEM medium,10% Gibco FBS

Hek293 stably transfected with NF-«B binding DNA fragment recombinant

luciferase reporter system.

2. Materials

Lipopolysaccharides from Escherichia coli 055:B5 (LPS, Sigma L6529-1MG)

Stock solution:1 mg/ml diluted in sterile PBS, stored at -20°C

Work solution: dilute the stock solution into cell culture medium to 10pg/ml

Compound library

3. Methods

1)

2)

3)
4)

5)

6)

Seed 293/ NF-kB-Luc cells in 96 well plate,3x 105/ml, 100ul/well, incubate
at 37°C, 5% CO, overnight

Add screening compound solution 100ul to each well, incubate for 15
minutes, set BLANK and CONTROL well in the meanwhile

Add LPS solution 20ul to get end concentration 1pug/ml, incubate for 6 hrs
Lyse the cells using 1xCCLR buffer 20ul/well according to the luciferase
assay system Kkit, pipette then transfer to 96 well lumitrac plate

Add 40ul assay substrate per well, read RLU immediately among 10
minutes

Calculate the inhibition rate of the compound

RLU; gy — RLU, U
(¥iki COMBOUNT - 40 ac

inhibition Rate =
RLU; s — RLUg poxc

4. Results:

Fig1-6 shows the inhibition rate of compounds 7a-n (LCX-94, LCX-95, LCX-99,

LCX-100, LCX-101, LCX-102, LCX-103, LCX-104, LCX-105, LCX-109, LCX-110,

LCX-111, LCX-112, LCX-113) to 293/ NF-kB-Luc cells at 100uM, 10uM, 1uM,

0.1uM, 0.01uM working concentration.
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Cytotoxicity assay. (4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT), was used to assess cytotoxicity. HCT116 colon cancer cells were seeded in
96-well microtiter plates and allowed to attach overnight. Cells were subsequently
treated with continuous exposure to corresponding drugs for 72 h. An MTT solution
(final concentration of 0.5 mg/mL) was added to each well and cells were incubated
for 4 h at 37°C. After removal of the supernatant, DMSO was added and the
absorbance was read at 570 nm. The ICsy was then determined for each drug from a

plot of log (drug concentration) versus percentage of cells killed.

LEDGF/p75 - IN AlphaScreen assay. The AlphaScreen assay was performed
according to the manufacturer’s protocol (Perkin - Elmer, Benelux). Reactions were
performed in 25 pl final volume in 384-well Optiwell microtiter plates (Perkin-Elmer).
The reaction buffer contained 25 mM Tris-HCI (pH 7.4), 150 mM NacCl, 1 mM MgCl,,
0.01% (v/v) Tween-20 and 0.1% (w/v) bovine serum albumin. Hise-tagged IN (300
nM final concentration) was incubated with the inhibitory compound for 30 min at
4°C. The compounds were added in varying concentrations spanning a wide range
from 0.1 uM up to 100 uM. Afterwards, 100 nM Flag-LEDGF/p75 was added and
incubation was prolonged for an additional hour at 4°C. Subsequently, 5 pl of
Ni-chelate-coated acceptor beads and 5 pl anti-Flag donor beads were added to a final
concentration of 20 pg/ml of both beads. Proteins and beads were incubated for 1 h at
30°C in order to allow association to occur. Exposure of the reaction to direct light
was omitted as much as possible and the emission of light from the acceptor beads
was measured in the EnVision plate reader (Perkin-Elmer) and analyzed using the

EnVision manager software.
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