Supporting Information

Sulfonic Acid Functionalized Ionic Liquid in Combinatorial Approach, a Recyclable

and Water Tolerant-Acidic Catalyst for One-Pot Friedlander Quinoline Synthesis

Jafar Akbari, Akbar Heydari*, Hamid Reza Kalhor, Sirus Azizian Kohan

Corresponding author: Chemistry Department, Tarbiat Modares University, P.O. Box
14155.4938.Tehran.Iran

Fax: (+98) 21 82883455, e-mail: akbar.heydari@gmx.de

Table of contents:
Spectral data for products S2

Spectra of products: S5

S1



Ph
CO,Et

zé\ /§

(entry 1): Mp 105-106 °C. "H-NMR (CDCl,, 500 MHz) &: 0.97 (t, J = 7.2 Hz, 3H), 2.82 (s, 3H), 4.10
(q, J = 7.2 Hz, 2H), 7.37-7.42 (m, 2H), 7.45-7.54 (m, 4H), 7.62 (dd, J = 8.4, 1.0 Hz, 1H), 7.75 (td, J =
8.3, 1.5 Hz, 1H), 8.11 (d, /= 8.5 Hz, 1H). *C-NMR (CDCl;, 125 MHz) §: 14.1,24.3, 61.8, 125.5,
126.8, 126.9, 127.8, 128.7, 128.9, 129.3, 129.8, 130.7, 136.1, 146.7, 148.1, 155.0, 168.9.

Ph
CO,Me

zé\ /§

(entry 2): Mp 107 °C; 'H NMR (500 MHz, CDCI3): &: 2.78 (s, 3H), 3.55 (s, 3H), 7.41-8.03 (m, 9H),
BC-NMR (CDCl, 125 MHz): 6: 24.19, 52.59, 126.92, 126.97, 127.72, 128.71,128.94, 129.66,
130.81, 136.08, 154.97

Ph
CO, Bu

zé\ /§

(entry 3), Mp 107°C; 'H NMR (500 MHz, CDCLy): 6: 1.21(s, 9H), 2.81(s, 3H), 6.59-7.69(9H), "*C-
NMR (CDCls, 125 MHz): 23.60, 27.61, 82.35, 115.52, 116.99, 125.44, 126.8, 126.9, 127.8, 128.7,
128.9, 129.3, 129.8, 130.7, 136.1, 146.7, 148.1, 155.0, 168.9.

Ph
COMe

zé\ /§

(entry 4): Mp 107 °C; "H NMR (500 MHz, CDCly): 6 2.01 (s, 3H), 2.70(s,3H), 7.27-8.09 (9H). *C-
NMR (CDCls, 125 MHz): 23.80, 31.91, 125.08, 126.16, 126.50, 128.69, 130.07, 134.87, 143.92,
147.59, 153.59, 205.57.

2\ =
o

(entry 5): Mp 159 °C; 'HNMR(500 MHz, CDCI3): &: 2.21 (q, 2H), 2.69 (t, 2H), 3.36 (t, 2H), 7.21—
8.02 (m, 9H). *C NMR (125 MHz, CDCI3): 6: 20.86, 34.09, 40.09, 123.38, 125.90, 127.00, 127.67,
128.09, 131.11, 137.20, 148.21, 150.65, 161.73, 197.08.
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(entry 6): Mp 192°C; 'H NMR (500 MHz, CDCL,): 3: 1.15 (s, 6H), 2.55 (s, 2H), 3.27 (s, 2H), 7.18—
8.02 (m, 9H). '°C NMR(125 MHz, CDCLy): 6: 28.18, 31.99, 48.25, 54.04, 126.24, 127.26, 127.91,
127.98, 128.44, 131.27, 137.46, 148.91, 150.71, 160.94, 197.48

Ph

Zé\ /;

(entry 7): Mp 131-132 °C. '"H-NMR (CDCls, 500 MHz) 8: 1.64-1.66 (m, 2H), 1.88-1.89 (m, 4H),
2.70-2.75 (m, 2H), 3.31-3.33 (m, 2H), 7.24-7.38 (m, 4H), 7.48-7.65 (m, 4H), 8.06 (d, J = 8.4 Hz, 1H).
BC-NMR (CDCl,, 125 MHz) §: 27.5, 28.9, 31.1, 32.4, 40.6, 126.0, 126.8, 127.3, 128.0, 128.6, 128.9,
129.0, 129.9, 134.2, 138.1, 145.9, 146.2, 165.2.

Ph

zé\ /§

(entry 8): Mp 148-149 °C. 'H-NMR (CDCl;, 500MHz) 6: 1.78-1.86 (m, 2H), 1.94-2.04 (m, 2H), 2.63
(t,J = 6.3 Hz, 2H), 3.23 (t, J = 6.6 Hz, 2H), 7.24-7.35 (m, 4H), 7.49-7.66 (m, 4H), 8.05 (d, J = 8.4 Hz,
1H). *C-NMR (CDCls, 125MHz) 6: 23.3, 23.4, 28.5, 34.7, 125.8, 126.2, 127.1, 128.1, 128.8, 129.0,
129.5, 137.6, 146.7, 146.9, 159.

CO,Et

zé\ /§

(entry 9): 'H-NMR (CDClL;, 500 MHz) 3: 1.46 (t, J = 7.1 Hz, 3H), 2.67 (s, 3H), 2.73 (s, 3H), 4.51 (q, J
=7.1 Hz, 2H), 7.56 (td, J = 8.2, 1.0 Hz, 1H), 7.72 (td, J= 8.2, 1.0 Hz, 1H), 7.98-8.05 (m, 2H). "*C-
NMR (CDCl, 125 MHz) 8: 14.7, 16.1, 24.2, 62.1, 124.4, 126.2, 126.7, 128.4, 129.7, 130.5, 141.8,
147.5, 154.7, 169.6.

CH
COMe

zé\ /§ k:
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(entry 10): 'HNMR (CDCls, 5S00MHz) 6: 2.57 (s, 3H), 2.58 (s, 3H), 2.62 (s, 3H), 7.53-8.01 (m, 4H);
3C NMR (CDCls, 125 MHz): 6: 15, 23.3, 32.4, 123.5, 126.2, 129, 129.6, 135.6, 138.4, 146.7, 152.4,
206.3.

CH, O

X

7

N

(entry 11): Mp: 78 °C; "H NMR(CDCls, 500MHz) &: 2.25 (m, 2H), 2.31(s, 3H), 2.72(t, 2H), 3.21
(t,2H), 7.52-8.14 (m, 4H); °C NMR , CDCl;,125 MHz) 8: 12.9, 22.3, 33.9, 38.9, 122.8, 124.7, 128.4,
132,2, 135.5, 149.7, 162.3, 198.6.

Ph
Cl [ COEt

—

N

(entry 12): Mp 104-105 °C: "H-NMR (CDCls, 500 MHz) &: 0.97 (t, J= 7.1 Hz, 3H), 2.80 (s, 3H),
410 (q,J = 7.1 Hz, 2H), 7.35-7.39 (m, 2H), 7.52-7.57 (m, 4H), 7.68 (dd, J = 8.9, 2.4 Hz, 1H), 8.04 (d,
J=8.9 Hz, 1H). *C-NMR (CDCls, 125 MHz) 6: 14.1, 24.2, 61.9, 125.6, 126.4, 128.6, 128.9, 129.2,
129.7, 130.9, 131.6, 132.7, 135.4, 145.8, 146.5, 155.4, 168.5.

Ph

Cl X COMe

=

N
(entry 13): Mp 157 °C; 'H NMR (CDCls,,500 MHz): 6: 2.00 (s, 3H), 2.68 (s, 3H), 7.35-7.95 (m, 8H).

PC-NMR (CDCls, 125 MHz): 6: 23.6, 31.6, 124.7, 125.8, 128.8, 129.1, 129.8, 130.8, 132.3, 134.5,
135.4,142.9, 145.8, 153.8, 204.9.
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BRUKER
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Current Data Parameters
NAME

kbari
EXPNO 233
PROCNO 1
F2 - Requisition Parameters
Date_ 20090824
Time 47
INSTRUM spect
PROBED 5 mm Multinucl
PULPROG zg
™ 32768
SOLVENT coc13
CO,Et o B
DS 0
SWE 10330.578 Hz
s FIDRES 0.315264 Hz
a0 1.5860656 sec
N CH; RG 50.8
bW 48.400 usec
DE .00 usec
TE 300.0 K
b1 5.00000000 sec
™00
= CHANNSL f1 s===ss==
1E
15.00 usec
2.00 4B
500.1330885 MHz
F2 - Processing parameters
SI 32768
sF 500.1300093 MEz
WoW B
5SB 0
1B 0.30 Hz
GB
PC 1.00
JL_L_J .
.
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
Current Data Parameters
NAME akbari
EXPNO 234
PROCNO 1
F2 - Acquisition Para
Date_ 200
Tima
INSTROM
PROBHD
PULPROG
™
CO,Et SOLVENT
= Ns
P bs [
P> swE 31446.561 Hz
N CH, FIDRES 0.479836 Hx
A 1.0420883 sec
G 1149.4
DR 15.900 usec
DE 5.00 usec
TE 300.0 K
D1 2.00000000 sec
. a11 0.03000000 sec
DELTA 1.85999998 sec
D0 1

|

CHANNEL f] ========

10.00 usec
3.00 dB
125.7703643 MHz

A R —

mmmmmm—= CHANNE.
CPDPRGZ waltzlé
Nuc2 1H

PCED2 100.00 usee
PL2 120.00 dB
PL12 20.00 a8
PL13 20.00 4B
SFO2 500.1320005 MHz
F2 - Processing parameters
81 32768

SF 125,.7577879 MHz
WOW EM
SSB [

LB 1.00 Hz
Ga 0

PC 1.00

Ty

1M e |

T i T T T i T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 400 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME Akbari
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090603
Time 13.10
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930

0 32768
SOLVENT coci3

NS 8

0s 0
SHH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 574.7

W 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

NuC1
P1
PL1
SFO1

== CHANNEL f1 =

1H
10.50 usec
-3.00 dB
500.1330885 MHz

F2 - Processing parameters

1D NMR plot parameters
Ccx

cy
F1P
F1
-
F2
PPMCM
HZCM

S6

32768
500.1300000 MHz

0
0.30 Hz
0

1.00

18.00 cm
21.04 cm
10.400 ppm
5201.58 Hz
0.331 ppm
165.42 Hz
0.55943 ppm/cm
279.78653 Hz/cm

Current Data Parameters

NAME Akbari
EXPNO 3
PROCNO 1
F2 - Acquisition Paramete
Date_ 20090603
Time 13.11
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPAOG 2gpg30
T0 32768
SOLVENT coc13
NS 308
0s 4
SHH 30030.029
FIDRES 0.916444 +
AQ 0.5456539 s
RG 13004
oW 16.650 u
DE 6.50 u
TE 298.0 K
D1 1.00000000 s
di1 0.03000000 s
DELTA 0.89999998 s
MCREST 0.00000000 s
MCWRK 0.01500000 s

PL1 3.00 d
SFO1 125.7703643 ¥
CHANNEL f2 -
CPDPRG2 waltz16
Nuc2 iH
PCPD2 80.00 u
pL2 0.00 d
PLI2 15.50 d
PL13 15.50 ¢
SF02 500.1320005 ¥
F2 - Processing parameter
SI 32768
SF 125.7577390 ¥
WOH EM
SSB 0
LB 1.00 ¢
GB 0
PC 1.40

1D NMR plot parameters

cx 20.00 ¢
oy 8.30 c
F1p 215.000 p
F1 27037.92 +
Fop -5.000 p
F2 -628.79 +
PPMCM 11.00000 ¢
HZCM 1383.33508 +
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Current Data Parameters
NAME

akbari
EXPNO 219
PROCNO 1
F2 - Acquisition Parameters
Date 20090620
Time 18.51
INSTRUM spect
PROBED 5 mm Multinucl
PULPROG zg
™ 32768
SOLVENT cpc13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz

1.5860696 sec

RG 101.6
oW 48.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
DO 1

CHANNEL f1 =:

1E
15.00 usec
dB

2.00
500.1330885 MH:

F2 - Processing parameters

SI

SF 500.1300093 ME:
WDW EM
SSB 0

LB 0.30 Bz
GB 0

PC 3.00

10 8 7 6 5 3 ppm
Current Data Parameters
NAME akbari
EXPNO 220
PROCNO 1
F2 - Acquisition Parameter
Date_ 20090620
Time 18.54
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg
D 65536
SOLVENT CDC13
NS 1418
DS 0
SWH 31446.541 Hz
FIDRES 0.479836 Hz
1.0420883 sec
RG 5160.6
DW 15.900 use
DE 6.00 use
TE 300.0 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 =
NUC1 13¢
Pl 10.00 use
PL1 3.00 @B
SFO1 125.7703643 MHz
S—— L £2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 use
PL2 120.00 dB
PL12 20.00 dB
PL13 20.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577879 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
" uIL [ | "
T T T T T T T T T T T 2
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S7



Current Data Parameters
NAME

SF
WDW
SSB
LB
GB
PC

]

Al

2 1 ppm

akbari
EXPNO 213
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090620
Time 14.03
INSTRUM spect
PROBHD 5 mm Multinucl
PULPR zg
TD 32768
SOLVENT cpc13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 101.6
DW 48.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
TDO 1
— CHANNEL fl ========
NuUCl 1H
Pl 15.00 usec
PL1 2.00 dB
SFO1 500.1330885 MHz

F2 - Processing parameters
SI 32768

500.1300093 MHz
EM
[
0.30 Hz
0
3.00

T T T
210 200 190 1

T T T T T

80 170 160 150 14

T T T T T T T
0 130 120 110 100 90 80 70

S8

T T T

T T
50 40 30 20

T
10 ppm

Current Data Parameters
NAME

akbari
EXPNO 214
PROCNO 1
F2 - Acquisition Parameter
Date 20090620
Time 14.32
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg
TD 65536
SOLVENT cpcl3
NS 600
DS 0
SWH 31446.541 H:
FIDRES 0.479836 H:
AQ 1.0420883 s¢
RG 1149.4
DW 15.900 ug
DE 6.00 us
TE 300.0 K
D1 2.00000000 s¢
dil 0.03000000 s¢
DELTA 1.89999998 s¢
TDO 1
=== CHANNEL f1 =====
NUC1 13c
Pl 10.00 u:
PL1 3.00 dai
SFO1 125.7703643 M
======== CHANNEL f2 =====
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 100.00 u:
PL2 120.00 d
PL12 20.00 a1
PL13 20.00 dI
SFO2 500.1320005 M

F2 - Processing parameter:
32768

SF 125.7577879 M
WDW EM
SSB 0
LB 1.00 H:
GB 0
PC 1.00



gaisy

Current Data Parameters
‘NAME

hossainim
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20050927
Time 11.39
INSTRUM spect
PROBHD 5 mm Multinuel
PULPROG zqg
D 32768
SOLVENT (DCl13
NS 8
DS 0
SWE 10330.578 Hz
FIDRES 0.315264 Hx
AQ 1.5860696 sec
RG 0.6
bW 48.400 usec
DE 6.00 usec
TE 300.0
= DL 6.00000000 sec
TDO 1
= f1
N NUC1 18
Pl 15.00 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
51 32768
SF 500.1300097 ME=z
WOW M
8sB 0
LB 0.30 Hz
GB 0
BC 0.70
JLJ
T T T T 1 T T T 2 T T T
9 8 7 6 5 4 3 2 1 ppm
Current Data Parameters
NAME hossainim
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Datae_ 20090927
Tima 11.46
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG
T™
SOLVENT
NS
= DS
SWH Hz
= FIDRES Hz
AQ sec
N RG
DW usec
DE .00 useec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999958 sec
™0 1
£1
NuC1 13¢
Pl 10.00 usec
PL1 3.00 dB
SFO1 125.7703643 MHz
£2
CPDPRG2 waltzl6
NUC2 1K
PCPD2 100.00 usec
PL2 120.00 dB
PL12 20.00 dB
PL13 20.00
SFO2 500.1320005 MHz
F2 - Processing parameters
s8I 32768
8F 125.7577867 MHz
WDW EM
§SB o
LB 1.00 Hz
GB 0
PC 0.10
o o

T
10 ppm

T T T

20

T T T T T

T T I T
190 180 170 160 150 140 130 120 110 100 9

T T T T T
70 60 50 40 30

S9
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Current Data Parameters
NAME

akbari
EXPNO 241
PROCNO I
F2 - Acquisition Parameters
Date_ 20050901
Time 11.00
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg
TD 32768
~> SOLVENT cpel3
NS 8
Ds 0
o SWH 10330.578 Ez
N FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 181
DW 48.400 usec
DE 6.00 usec
TE 300.0
D1 6.00000000 sec
TDO x
=== == CHANNEL fl =======
NUC 18
Pl 15.00 usec
PL1 2.00 dB
SFO 500.1330885 MHz
F2 ssing parameters
SI 32768
SF 500.1300093 MEz
WDW EM
SSB o -
LB 0.30 Hz
GB [}
BC 1.00
T T T T T T T T T
9 7 ] 5 4 3 2 1 ppm
Current Data Parameters
NAME akbari
EXPNO 242
PROCNO 1
F2 - Acquisition Parameter
Date 20090901
Time 12.37
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg
65536
SOLVENT CDC13
NS 2400
Ds 0
SWH 31446.541 Hz
FIDRES 0.479836 Hz‘
AQ 1.0420883 se:
RG 2298.8
DW 15,900 usi
DE 6.00 usi
E 300.0 K
D1 2.00000000 set
d11 0.03000000 se¢
DELTA 1.89999998 sac
TDO 1
CHANNEL fl ======:
13C
10.00 us¢
3.00 a8
125.7703643 MH:
CPDPRGZ waltzl6
NUC2 1H
ECPD2 100.00 us¢
PL2 120.00 dB
PL12 20.00 dB
PL13 .00 dB
SFO2 500.1320005 MH:
.
T T T T = & = = e e ¥ T 0 i
220 200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME akbari

EXPNO 255
PROCNO 1

F2 - Acquisition Parameter:
Date 20090919
Time 16.12
INSTRUM spect
PROBED 5 mm Multinuel
PULPROG zg
T™D 32768
SOLV: NT cpC13

NS 8

D8 []
SWH 10330.578 He
FIDRES 0.315264 Hz
AQ 1.5860696 sex
RG 71.8

DW 48.400 us¢
DE 6.00 us¢
TE 300.0 K
Bl 6.00000000 sec
TDO 1

£1

NUCl 1H

Pl 15.00 us¢
PL1 2.00 dB
SFOl 500.1330885 MH:
F2 - Processing parameters
SI 32768

sFP 500.1300093 ME:
WDOW B
SSB (]

LB 0.30 Bz
GB (]

FC 1.00

Current Data Parameters
NAME

akbari
EXPNO 256
PROCNO 1
F2 - Acquisition Paramat
Date 20050919
Time 16.47
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG Zgpg
™ 65536
SOLVENT CDC13
NS 714
DS (1]
SWH 31446.541
FIDRES 0.479836
AQ 1.0420883
RG 3251
DwW 15.%00
DE 6.00
TE 300.0
D1 2.00000000
dil 0.03000000
DELTA 1.89999998
DO 1
CHANNEL f] ===
NUC1 13C
Pl 10.00
PL1 3.00
SFO1 125.7703643
s======= CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 120.00
PL12 20.00
PL13 20.00
SFO2 500.1320005
F2 - Processing paramets
SI 32768
SF 125.7577879
WDW EM
SS5B 0
LB 1.00
GB (1]
PC 1.00

T T T T LR
-] 8 7 6 5
CH,
CO,Et
~
N~ TCH,
T T T & K
180 160 140 120 100

S11

80

ppm



BRUKER

Current Data Parameters
NAME

akbari
EXENO 253
PROCNO 1
F2 - Bcquisition Parameters
Date_ 20090916
Time 13.13
INSTRUM spect
PROBED 5 mm Multinuel
PULPROG zg
™D 32768
SOLVENT cpecl3
NS 8
DS 0
SWH 10330.578 Hz
CH FIDRES 0.315264 Hz
3 a0 1.5860696 sec
RG 40.3
COCH DW 48.400 usec
3 DE 6.00 usec
TE 300.0 K
pl 6.00000000 sec
DO 1
/ ~ =
N CH wuct
3 P1
PL1 2.00 dB
SFO1 500.1330885 MEz
F2 - Processing parameters
ST 32768
SF 500.1300093 MEz
WDW EM
SsB o
LB 0.30 Az
GB 0
PC 1.00
T T T T T T T T ™ T T T
9 8 T 6 5 4 3 2 1 ppm
Current Data Parameters
NAME akbari
EXPNO 254
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090916
Time 13.43
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG qug
TD 6553
CH3 SOLVENT cpC13
NS 632
COCH; D5 0
£ swr 31446.541 He
FIDRES 0.479836 Hz
p-o] 1.0420883 sec
= RG 2298.8
N CH DW 15,900 usec
3 DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 3
CHANNEL f1
WUCL
Pl 10.00 usec
PL1 .00 dB
SFOL 125.7703643 MHz
CHANNEL £2
CPDPRG2 waltzl6
NuC2 1H
BCPD2 100.00 usec
PL2 120.00 dB
PL12 20.00 dB
l PL13 20.00 dB
SFO2 500.1320005 MHz
F2 - Procassing parameters
51 32768
SF 125.7577879 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

1l o

T T T T T T T T T

T T T T T I I T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
S12



Current Data Parameters

NAME akbari
EXPNO 259
PROCNO 1
F2 - Acquisition Parameters
Date 20090926
Time 17.37
INSTRUM spect
PROBHD 5 Multinucl
PULPROG 2
TD 32768
SOLVENT cDCl13
NS 8
Ds 0
SWH 10330.578 Ez
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 16
DW 48.400 usec
DE 6.00 usec
CH, O TE 300.0 K
l I D1 6.00000000 sec
) TDO 1
CHANNEL f1
NUCl 1E
P Pl 15.00 usec
. PL1 2.00 4B
SFO1 500.1330885 MHz

F2 - Processing parameters

s1 32768

SF 500.1300093 MHz
WDW EM

SSB Q

LB 0.30 EHz
GB 0

PC 1.00

-
=)
©
©
-y -
o
o
a~
w
N
—
o
-
T
3

BRUKER

(

Current Data Parameters

T T
140 120 100 80

513

20 0 ppm

NAME akbari
EXPNO 260
PROCNO 1
F2 - Acquisition Parameters
Date 20090926
Time 17.3%
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg
D 65536
SOLVNT C€DCl3
NS 400
Ds 0
§ 31446.541 Hz
FIDRES 0,479836 Hz
1.0420883 sec
3251
DW 15.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
====c=—x CHANNEL fl ========
NUC1 13¢c
Pl 10.00 usec
PL1 3.00 dB
SFO1 125.7703643 MHz
===————c CHANNEL £2 ===
CPDPRG2 waltzl6
Nuocz2 1H
PCPD2 100.00 usec
PL2 120.00 aB
PL12 20.00 dB
PL13 20.00 4B
SFO2 500.1320005 MHz
F2 - Processing parameters
s8I
SF 125.7577879 MHz
WDW EM
SSB 0
LB 1.00 Hz
| GB o
BC 1.00



Cu Data
NAME akbari
EXPHO 245
PROCNO 1
F2 - Acquisition Paramata:
Date_ 20090905
Time 16.46
INSTRUM spect
PROBED 5 mm Multinucl
PULPROG g
™ 32768
SOLVENT cpcl3
N3 8
DS 0
SWH 10330.578 H:
FIDRES 0.315264 H:
AQ 1.5860696 s
RG 128
DW 48.400 w
DE 6.00 w
TE 300.0 K
cl o CO,Et D1 6.00000000 s
™0 1
\_/ CH, ======== CHANNEL fl =====
- 3 NUC1 1B
F1 15.00 w
PL1 2.00 @
SFO1 500.1330885 M
F2 - Processing parameter:
ST
SF 500.1300093 M
WDW M
558 o
LB 0.30 H:
GB o
PC 1.00

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

!

Current Data Parameters

NAME akbari
EXPNO 246
PROCNO 1
F2 - Acquisition Paramete
Date_ 20090905
Time 16.50
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG Zgpg
™D 65536
SOLVENT CDC13
cl e CO,Et NS 7e
Ds 0
L SWH 31446.541 H
N CH, FIDRES 0.479836 H
AQ 1.0420883 s
RG 1625.5
DW 15.900 v
DE 6.00 v
TE 300.0 ¥
Dl 2.00000000 s
dil 0.03000000 s
DELTA 1.89999998 s
TDO 1
—_— CHANNEL fl =====
NUC1 13c
Pl 10.00 v
PL1 3.00 d
SFO1 125.7703643 M
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 100.00 u
PL2 120.00 d
PL12 20.00 d
PL13 20.00 d
SFO2 500.1320005 M
F2 - Processing parameter
SI 32768
SF 125.7577879 M
WDW EM
5s5B [}
LB 1.00 B
GB 0
PC 1.00
- y Y A o i
B e ] L Riiiaesad et e e B b Miaataas s Lot skt M B el b

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

514



Current Data Parameters

NAME akbari
EXPNO 9
PROCNO &
F2 - Acquisition Paramete
Date 20090926
Time 10.24
INSTRUM spect
PROBHD 5 mm Multinuel
PULFROG zg
D 32768
SOLVENT €DC13
NS B
DS 0
SWH 10330.578 ©
FIDRES 0.315264 E
AQ 1.5860696 s
RG 50
DW 48.400 u
DE 6.00 u
TE 300.0 X
Dl 6.00000000 s
TDO 1
======== CHANNEL f1
NuCl 1E
P1 15.00 u
PL1 1.00 @
SFO1 500.1330885 M
F2 - Processing parameter
SI 32768
SF 500.1300097 M
WDW EM
SsB 0
Cl COCH, LB 0.30 B
O = 0
BC 0.70
CH,
T T T T T T T T T g 74
9 8 7 4 6 5 4 3 2 1 ppm
Current Data Parameters
HAME akbari
EXPNO 10
PROCNO 1
F2 - Acquisition Parameter:
Date 20080926
Time 10.45
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zZgpg
0 65536
SOLENT €pnci3
NS - 700
Ds o
SWH 31446.541 Hz
FIDRES 0.479836 Hz
AQ 1.0420883 sec
RG 8152
DW 15.900 use
DE 6.00 use
Cl COCH, = 300.0 K
e D1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
Hp~s DO 1
C]—I3 CHANNEL £1 ————
NUC1 13c
P1 10.00 use
PL1 3.00 dB
SFO1 125.7703643 MHz2
CHANNEL f2 ===
CPDPRG2 waltzlé
Nucz 1H
PCED2 100.00 use
PL2 120.00 dB
PL12 20.00 dB
PL13 20.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
SI
SF 125.75776867 MHz
WDOW EM
S5B 0
LB 1.00 Hz
GB ]
BC 0.10
T T I T T R I T T T T T T T T T T T T T

T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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