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'H NMR of compound 4r
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'H NMR of compound 4t
40



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

ao*
PI

‘961

161

CO,Et

CO.Et o

110

T

120

10 ppm

a0 80 70 60 50 40 30 20

100

180 170 160 150 140 130

120

3C NMR of compound 4t
41



CO,Et

1

r:r-r-r--r~:t~:r~.r-.r-.r:r:w.\o-\.ommmvvvvdmmmmmMMNNNNNNNNNN-—iHHHv—<-—*r—<'—‘-—'

£5°0
Zr 1
00°1

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

'H NMR of compound 4u
42




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

‘06l

<+ o
—

< O
— —

NNy OO O~
MO NN NN

L\ 7

— OO
[N NNl
o

EANE
TEET
‘9ET

W o
mm
—

"8l

= NN NSO YO
~rre-cwmnmnmm
L B B B B B e B

0w
[«afe)]
—

CO,Et

COEt o

——_—

lﬂ

N

,ridiw h

ke

T

Ty

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

180

3C NMR of compound 4u
43



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

£05°

000°
oL8"
T06
£T6°
£v6”
296"

666°
600"
9LT”
vice
8€C”
Z29¢”
L68"
€6T°
19¢€”
144
8LZ”

687"
€16
9€6°
656"
4%
991"
vet1”
81¢C"
0€C”
42N
AN
8LY"

PRL”
69L°
veL”
110"
SE0”
090"
[401 5

LoV
ey
86"
[44°0
A48
G8G”
809"

v08°
TEB®
6G8°
988"
GE6”

096"

NS00 OOONN T T T

{

‘0

[oN o)

/W NN

MMM OANNAAAAA 10 OO

§

77

L

N

L

CO,Et

ppm

8¢’)
6L€L
86°6
X4
£6°L

4

p

f

| 144

156
9T°s

92T

©
©
o~

EE

oLy

i

e
A
¥
Zv 0
187
¢

8%
1S

e

2S¢

'H NMR of compound 4v
a4



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

80"

€8’
S¥*
Le”
=N
ER
[
TL”

L

86"

€’

16"
6L

T
08

TGeT

VT

CO,Et

170

150 140 13c 120 110 100 90 80 70 60 50 40 30 20 10 ppm

160

190

190

3C NMR of compound 4v
45



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

f)
M=~~~ 0000 WD WP

~

Il e N o i i il ol

-

NS

T M NN et

/

\

2\

e

8T°T

o
«
~

1

|

'H NMR of compound 4W

oLy

-

;

S8R
0NN

;

-
-
w0

™~
wn

[
i b
oNed e

46



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

g0

e
66
oy

se”
Lt
60"
8T

v

89°
8L

T

200 19C 180

ppm

20

30

110 100 90 80 70 60 50 40

130 120

160 1530 140

170

3C NMR of compound 4w
47



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

CO,Et

pPpm

—LLSE

— el

'H NMR of compound 4x
48



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

R
Al

"8¢
"8 =

9L —
“LL I\\\\I

(Rl |

T
200 190 180

ppm

20

30

40

50

80 70 60

90

110 100

120

140 130

170 160 150

3C NMR of compound 4x

49



PLL"1
06671
£re ¢
09g°2Z
L9g'e
F8E"C
peeE "z
eo0b e
gehe
Zrb e
T9p°¢

6LL™E

9eF”
gy
568”7
§68°
£26°
9F6 "
4
BET"
Za1”

i8¢
GrE”
86E-"
367"
£0§”
F16°
285"
¥09”
B09°
¥E9”
8ge”
199"
EEER

[ R i i i R = R HV- R V- ST TN

W

~ o~

e N

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

ppm

N

50

v

'H NMR of compound 10a




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

- [ o~ n
=)} ™M uy B Mmoo =~ <+ o ~
. e T =N oW w o o o O
(=] o n P COMAOON @@ N A . . . f [
=) ™~ W N MMM NNNNN N A e o o Lol
— — — H A A A e e [l i) - ™M oo
W WV |
0 Me COMe o
N Q
A l‘w p .J ' - ‘ W H ! n-r‘w‘-n—— b .“J‘“-. Y oy ]
EMMARAN B T T T i prorTrrTT I T T P RASAAARAAR LARARAASE AR 1 T 1
i8¢ 180 170 160 150 140 130 120 110 100 30 80 70 20 40 20 10 ppm

3C NMR of compound 10a

51




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

W0 e 0 N n o o DOMOMWN™~ Mo
HO DO OO0 © o FENM R0 @
MNMANNSOOD®® - ~ T MM NN NN © O
N L TR w0 ™ NN NN NN o
O Me COzMeO
|
Me
- J{ JK\*J N -
T i T T T T T T T T T T T T T 1 T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
g5 ] -
<l lella o ol |a alla <

'H NMR of compound 10b

52




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

L) =~ = A OO nNODEMO S on O

=2} ™ w P - I R IV WV R T I TR ] — OV WO < oo 0o
. T e = & 1N V) & O ham

[=] I\l w N OWTMNAHOROON A - . . .o

)] r~ o W MM NNNNNNN A [~ 0 W o (] = = M~

— — — e B B B B B B B B B B B BN B [~ Ly <+ ™ NN W™

CO,Me
O Me 772" 0O

Me

T I T T T I RARAASARRARAMAS RARMAARRN | T T H T T I T T T T 1
190 180 17¢ 160 150 140 130 120 110 100 9C 80 70, 80 50 40 30 20 10 ppm

3C NMR of compound 10b

53



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

oA A AN M T oMm — w0 =) O=@m®e N m

LCONOOOMOoMmOm Q o~ o @O @~

T ONNNACO 0 W r~ T OAM O

R N A TS o ™ NaN NN

O Me COzMeO
Br

[ T T T T ] T T T T T T T T T T T 1
8.5 80 75 70 &5 60 55 5.0 45 4.0 35 3.0 2.5 20 1.5 1.0 ppm

8 slgls g ! s B

- -l 1Olo < - -0 -

'H NMR of compound 10c

54




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

oy - b O QOO N OGRS 2 N

o ™ o N WoOmMmMNWYLOLN O~ Mo w ~ [ ['p]
b T T - O wn o~ o o

< o ) T WM AN N O . - v .

[+2% [l o Y M Mmoo MmN NN M~ ™ 0 (3] (&) =t

— — — A oA A A A A A A A A =~ 0y - m

——— 22.98

- 25.03

Ny
S

Br

T T T i T T T T T T T T T T T T T 1
19p 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

3C NMR of compound 10c

55



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

f T T T T " " B B B
B.S 8.0 75 1.0 65 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

£4a8 N

'H NMR of compound 10d

56



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

P T T R < 3N -] W O o ON
o m Ly NOE-WYM AN NN N o « . . . e e
o r~ WSO m MmN NN NN NN N ™~ 0o o~ (=T T e W ]
— - H A A e A e e e e A M~ [Is} = M NN
O Me COzMeO
N
Me
i
T T T T T T (RAN AR B RRARARR RN R | T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 8C 7C 60 50 40 30 20 10 ppm

3C NMR of compound 10d

57




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

1.734

OMe
| i .
f T T A A T | T T T T T T T T T T 1
B.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 | 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
sleida ] 5 g 5 8 [

'H NMR of compound 10e

58




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

] 27
O

190.87
172.79
166.04
160.62
155,26
77.42
76.99
76.57

w—— $1.35
55.63
40.99
34,01

24,87
14.03

TT——22.84

—\_

OMe
TR TRTRRRATRFINoINTS, SUSORTPI SPIR AVRITHY RV SORDME N NPT DYPPOpOTTg
T i T T oYY T T T T T T AR | T T T li T T LERRRN BARAAARES]
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

3C NMR of compound 10e

59



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

ovz"
Fee”
882"
6TE"
£re”
oLL”
vy’
001"
[
0eT”
£9T1°
981"
6LT"
T1E”
L9t”
98¢€"
B6E"
Lbv:

c0e”
9zz’
6%
ELe”
66C"°

548
99% "

06"
0€6 "
G966 "
LGT"
Z8T°
Loz-
41
£6€°
L1%”
[N
897"
018"
625"
5EG”
ATl
2897

NONNNNNNNNNNAAAAA A A

1
ppm

6.5

i

s

8.0

8.5

) 3

&
-
™~

i

o)1
r’:\:lp
SNl

”m
-]
-

-|

©
-]
(-]

=1h dlr]
239
|

|

'"H NMR of compound 10f
60



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

190.94

172.74

165.45

17,42
77.00

@© [n] =- o~ Y ) =1 O
e} - . — W o
© - = < war
~ w = (s8] NN A

T
190

180

170

™ T A MMM LA A
160 150 140 130 120 110

T
100

o
90

T
80

T T T T T T -y
70 B0 50 40 30 20 10 ppm

3C NMR of compound 10f

61




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

960"
0T’
PEPTC

gcq”
9z8

T

00 G M= [~ [~ [~ = [~ [ D= [~ = [~ D000 e

1>
—

'H NMR of compound 5
62



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Le"

19

‘1¢

[

LL
LL —

"EOQT J////l

T T T
50 40 30

60

T T T T T T T T | AR
170 160 150 140 130 120 110 100 90 80 70

T
180

190

e

200

10 ppm

20

3C NMR of compound 5
63



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

@

— N0 A0 NN oS o o>

el @@L M AN A ONCM MWW O ™ QO ®©

. A AL N NN S MMM o O
NN N

10

y
/
\

I\ A
Fﬁ’ﬁhﬁf

7 6 5 4 3 2 1 ppm
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We are not able to take the *C NMR of the compound (6) due to poor solubility in

the NMR solvent.
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Figure 6: ORTEP plot of a single crystal of the 5,6,7,12-tetrahydro-6-methyl-7,12-dioxo-5-
phenylindeno[1,2,3,2-bcd]pyridine-6-carboxylate  (5) (CCDC  905877) showing the

crystallographic numbering.
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