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Figure 1. FT-IR of SiO,@Fe;0,
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Figure 2. FT-IR of catalyst after 37 run




Characterizations of products:

1'-biphenyl ':

'H NMR (CDCls, 400 MHz): § 7.63 (d, 2H, J=7.6), 7.50-7.46 (t, 2H), 7.40-7.37 (t,
1H). 3C NMR (CDCls, 101 MHz): & 141.26, 128.79, 127.79, 127.20 .

5-phenylpyrimidine ':
O-C3
=N
'"H NMR (CDCl;, 400 MHz): & 9.26 (s, 1H), 9.01 (s, 2H), 7.63-7.49 (m, 4H). *C

NMR (CDCls, 101 MHz): 6 157.17, 154.89, 134.48, 134.12, 129.51, 129.15, 127.84,
127.04 .

1,1':4',1"-terphenyl 2:

Ph@—Ph

'H NMR (CDCl;, 400 MHz): & 7.72-7.67 (t, 3H), 7.52-7.48 (t, 2H), 7.42-7.38 (t,
1H). 3C NMR (CDCls, 101 MHz): & 140.73, 140.14, 128.84, 127.53, 127.37,
127.08.



1-phenylnaphthalene 3:

'H NMR (CDCls, 400 MHz): 8 7.96 7.89 (m, 3H), 7.59-7.45 (m, 8H). 3C NMR

(CDClI3, 101 MHz): 6 140.79, 140.29, 133.82, 131.64, 130.11, 128.29, 127.66,
127.26, 126.95, 126.05, 125.79, 124.41.

[1,1'-biphenyl]-4-ol !:

OaWa

'H NMR (CDCls, 400 MHz): § 7.77-7.71 (m, 3H), 7.64-7.61 (t, 2H), 7.54-7.50 (t,
2H), 7.47-7.44 (m, 1H), 1.67 (s, IH). 3C NMR (CDCls, 101 MHz): 5 145.71,139.21,
132.63, 129.14, 128.69, 127.77, 127.26, 118.98, 110.94 .

4-methoxy-1,1'-biphenyl !:

'H NMR (CDCls, 400 MHz): & 7.60 -7.55 (m, 4H), 7.47-7.43 (m, 2H), 7.35-7.32 (t,
1H), 7.03-7.00 (m, 2H), 3.89 (s, 3H). *C NMR (CDCl,, 101 MHz): & 159.17, 140.87,
133.81, 128.74, 128.18, 126.76, 126.68, 114.21, 55.37 .

4-chloro-4'-methoxy-1,1'-biphenyl *:



'H NMR (CDCls, 400 MHz): & 7.54-7.49 (m, 4H), 7.42-7.40 (m, 2H), 7.03-6.99 (m,
2H), 3.88 (s, 3H). 3C NMR (CDCls, 101 MHz): § 159.38, 139.29, 132.69, 132.52,
128.86, 128.04, 127.96, 114.33, 55.39 .

4-methoxy-4'-methyl-1,1'-biphenyl !:

'H NMR (CDCl,, 400 MHz): § 7.56-7.53 (t, 2H), 7.49 (d, 2H, J=8.4), 7.27 (d, 2H,
J=8), 7.01 (d, 2H, J=8.4), 3.88 (s, 3H), 2.42 (s, 3H). *C NMR (CDCl;, 101 MHz):
5 158.95, 137.99, 136.39, 133.77, 129.47, 127.99, 126.61, 114.18, 55.37, 21.09 .

[1,1'-biphenyl]-2-carbaldehyde !:

OHC

'H NMR (CDCls, 400 MHz): § 10.02 (s, 1H), 8.08-8.06 (m, 1H), 7.70-7.66 (m, 1H),
7.55-7.41 (m, 7H). *C NMR (CDCls, 101 MHz): § 192.53, 146.01, 137.76, 133.72,
133.61, 130.81, 130.14, 128.47, 128.16, 127.81, 127.59 .

[1,1'-biphenyl]-4-carbaldehyde ':



'H NMR (CDCls, 400 MHz): § 10.09 (s, 1H), 7.99 (d, 2H, J=8.4), 7.80-7.75 (t, 2H),
7.68-7.66 (t, 2H), 7.54-7.45 (m, 3H). 3C NMR (CDCl;, 101 MHz): 5 192.02, 147.25,
139.75. 135.20, 130.32, 129.05, 128.51, 127.73, 127.40 .

[1,1'-biphenyl]-4-carbonitrile ':

OO

'H NMR (CDCl;, 400 MHz): & 7.77-7.70 (q, 4H), 7.64-7.62 (t, 2H), 7.54-7.50 (t,
2H), 7.48-7.44 (m, 1H). 3C NMR (CDCls, 101 MHz): & 145.69, 139.19, 132.64,
129.16, 128.72, 127.77, 127.27, 119.01, 110.92 .

4-nitro-1,1'-biphenyl ':

'H NMR (CDCls, 400 MHz): & 8.32 (d, 2H, J=8.8), 7.76 (d, 2H, J=2H), 7.67-7.65
(t, 2H), 7.55-7.46 (m, 3H). 3C NMR (CDCls, 101 MHz): § 147.64, 147.08, 138.76,
129.21, 128.98, 127.83, 127.42, 124.14 .

1-([1,1'-biphenyl]-4-yl)ethanone *:

OO~
CHs

'H NMR (CDCls, 400 MHz): & 8.07 (d, 2H, J= 8.4), 7.72(d, 2H, J=8.8), 7.68-7.65(t,
2H), 7.53-7.43 (m, 3H), 2.67 (s, 3H). *C NMR (CDCl;, 101 MHz): & 145.82, 139.90,
135.86, 128.99, 128.95, 128.26, 127.31, 127.26, 26.72 .



1-(4-nitrophenyl)naphthalene :

DUt

'H NMR (CDCl;, 400 MHz): & 8.40(d, 2H, J=8.8), 7.99-7.96(m, 2H), 7.82(d, 1H,
J=8.4), 7.71(d, 2H, J=8.8), 7.61-7.46 (m, 4H). 3C NMR (CDCl;, 101 MHz): &
147.71, 147.21, 137.81, 133.82, 130.95, 129.00, 128.61, 127.13, 126.77, 126.26,
125.35, 125.17, 123.63 .

3',5'-difluoro-[1,1'-biphenyl]-4-carbaldehyde ¢:

F
F

'H NMR (CDCls, 400 MHz): & 10.11 (s, 1H), 8.01 (d, 2H, J=8), 7.75 (d, 2H, J=8),
7.21-7.16 (m, 2H), 6.92-6.87 (m, 1H). 3C NMR (CDCls, 101 MHz): & 191.66,
144.64, 143.02, 136.08, 130.41, 127.71, 110.49, 110.42, 110.31, 110.31, 110.23,
103.98, 103.78, 103.48 . '9F NMR(CDCI3, 376 MHz): & — 108.78 .

3,5-difluoro-4'-methoxy-1,1'-biphenyl :

F
F

'H NMR (CDCls, 400 MHz): § 7.52(d, 2H, J= 8.8), 7.11-7.06 (m, 2H), 7.01(d, 2H,
J=8.8), 7.79-7.74 (m, 1H), 3.89 (s, 3H). 3C NMR (CDCls, 101 MHz): 5 164.64,
164.51, 162.18, 162.05, 159.98, 144.24, 144.15, 144.05, 131.37, 131.35, 131.32,



128.11, 114.41, 109.50, 109.44, 109.32, 109.25, 102.08, 101.82, 101.57, 55.40 . °F
NMR(CDCI3, 376 MHz): 6 -110.03 .

2-fluoro-2'-methyl-1,1'-biphenyl :

CH,

F

'H NMR (CDCls, 400 MHz): & 7.41- 7.15 (m, 7H), 2.25 (s, 3H). *C NMR (CDCl,
101 MHz): & 160.89, 136.69, 135.78, 131.61, 131.57, 130.10, 129.98, 129.35,
129.18, 129.11, 129.03, 128.00, 1225.66, 124.02, 123.98, 115.65, 115.43, 19.98,
19.95 . 19F NMR(CDCI3, 376 MHz): 5 -114.8 .

4-chloro-1,1'-biphenyl 4:

OO

'H NMR (CDCls, 400 MHz): & 7.63-7.56 (m, 4H), 7.53-7.41 (m, 5H). 3C NMR
(CDCl;, 101 MHz): & 140.04, 139.71, 133.44, 128.98, 128.96, 128.46, 127.66,
127.06 .

3,4'-dinitro-1,1'-biphenyl:

O,N



'H NMR (CDCls, 400 MHz): § 8.53 (s, 1H), 8.40 (d, 1H, J=8.8), 8.36-8.33 (m, 1H),
8.01-7.98 (m. 1H), 7.84-7.84 (t, 1H), 7.76-7.72 (t, IH). 3C NMR (CDCl,;, 101 MHz):
5 148.87, 147.93, 144.89, 140.46, 140.36, 133.24, 133.09, 130.30, 128.14, 124.49,
123.59, 123.34, 122.33, 122.15.



Copy of Original 'H NMR and 3C NMR of products
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NAME Dr.Gholi nejad(razeghi)
X\J%/ EXPNO 96
PROCNO 1
Date_ 20150418
Time 10.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
0 65536
SOLVENT CcDCL3
NS 12
Ds 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 203
bW 62.400 usec
DE 6.50 usec
TE 294.0 K
D1 6.00000000 sec
TDO 1
= CHANNEL f1
" 14.00 usec
00 dB

11 .86359;05 W
400.2236020 MHz

400.2200000 MHz
EM

0
0.30 Hz
0

1.00

T
12 1 10 9 8 7 6 5 4 3 2 1 ppm

'H NMR of 1,1'-biphenyl
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76.74

—141.26
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Dr.Gholi nejad{razeghi)
97

1
Date_ 20150418
Time 10.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT €DC13
NS 180
DS o
SWH 25252.525 Hz
FIDRES 0.385323 Hz
hQ 1.2976629 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
1E 293.9 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1

P1

PL1 -0.90 dB
PL1W 42,02801895 W
SFO1 100.6479784 MHZ
ssssasss CHANNEL {2 sssssses
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFo2 400.2216009 MHz
sI 32768

SF 100.6353990 MHz
WoW EM
SSB 0

LB 1.00 Hz
GB ]

PC 4.00

T T T T T

T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 1,1'-biphenyl



9.267
9.012
7.636
7.632
7.613
7.585
7.568
7.549
7.531
7.520
7.514
7.506
7.499
7.496
7.294

NAME
EXPNO
PROCNO
Date_
Time
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'H NMR of 5-phenylpyrimidine

= CHANNEL f1 =

Dr.Gholi nejad(razeghi)
118

1
20150513
15.27

spect
5 mm PABBO BB-
2930

65536

cDC13

10

0
8012.820 Hz
0.122266 Hz

4.0894966 sec
228

62.400 usec
6.50 usec

294.4
6.00000000
1

1H
14.00
=-2.00 dB

11.86358406 W
100.2236020

32768
400.2200000
0
0.30 Hz
0
1.00
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EXPNO 119
PROCNO 1
Date_ 20150513
Time 15,29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cnc13
NS 400
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 0
N o 19.800 usec
DE 6.50 usec
TE 294.4 K
\ Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
‘—N ==m===== CHANNEL fl ========
NUC1 13¢
Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
SFO1 100.6479784 MHz
CHANNEL £2 =
CPDPRG2 waltzl6
NUC2 18
PCPD2 90,00 usec
PL2 -2.00 dB
PL12 14,16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 w
SFO2 400,2216009 MHz
SI 32768
SF 100.6353990 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
PC 4.00

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 5-phenylpyrimidine
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1
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NAME Dr.Gholi nejad(razeghi)
EXPNO 66
PROCNO 1
Date_ 20150408

Time 12.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDC13

NS 12

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 203

DW 62.400 usec
DE 6.50 usec
TE 294.3 K

D1 6.00000000 sec
DO 1

=asssss= CHANNEL fl ssssssss
NUC1 1H
Pl

14.00 usec
PL1 -2.00 dB
PL1W 11.86359406 W
SFO1 400.2236020 MHz
S5I 32768
SF 400.2200000 MHz
WDW EM
ssB 0
L8 0.30 Hz
GB 0
BC 1.00
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V NAME Dr.Gholi nejad(razeghi)
67

<Z
<

EXPNO

PROCNO 1
Date_ 20150408

ime 14.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

T 65536
SOLVENT CcDC13
NS 1662
bs 0

SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 295.4 K

D1 2.00000000 sec
P D11 0.03000000 sec
TDO 1

====m=== CHANNEL fl ===m====

NuCl1 13C

Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.,02801895 W
SFOl1 100.6479784 MHz
===sce== CHANNEL f2 ===s==s=
CPDPRG2 waltzl6
NuC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 de
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 w
SFO2 400.2216009 MHz
SI 32768

SF 100.6353990 MHz
WDW EM

ssB 0

LB 1.00 Hz
GB 0

PC 4.00
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T T T

T T T \ T T 1
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 1,1':4',1"'-terphenyl



NN TONOr AR NOT AT OTM

PR R SRR b g BRUKER

OOV T T TN

e 0= P

NAME Dr.Gholi nejad(razeghi)
EXPNO 69
PROCNO 1
Date_ 20150408
Time 14.47
INSTRUM spect
PROBHD 5 mm PABBO BB—
PULPROG zg30
™ 65536
SOLVENT €pCl3
NS 12
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 144
DW 62.400 usec
DE 6.50 usec
TE 295.1 K
Dl 6.00000000 sec
TDO 1

j { PLL -2.00 dB
| PLIW 11.86359406 W
sFol 400.2236020 Mz
sI 32768
SF 400.2200000 Miz
WDW EM
s5B 0
L 0.30 Hz
GB 0
PC 1.00

12

11

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

'H NMR of 1-phenylnaphthalene
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NN % e

PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

™
SOLVENT
NS

NUCl
Pl
PL1
PL1W
SFOL

CPDPRG2

T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 1-phenylnaphthalene
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Dr.Gholi nejad(razeghi)
70

1
20150408

14.49

spect

5 mm PABBO BB-
2gpg30

65536

cpcl3

251

1]
25252.525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
295.2 K
2.00000000 sec
0.03000000 sec
1

mmmmmm=s CHANNEL fl ===sss=s

13¢C
9.00 usec
-0.%0 dB
42.02801895 W
100.6479784 MHz

CHANNEL f2 =
waltzl6
1

H
90.00 usec

17.90 dB
11.8635%406 W
0.28722104 W
0.12139934 W
400.2216009 MHz
32768
100.6353990 MHz
EM

0
1.00 Hz
a

4.00
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'H NMR of [1,1'-biphenyl]-4-ol
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NAME Dr.Gholi nejad{razeghi)
EXPNO 14
PROCNO 1
Date_ 20141015
Time 11.38
INSTRUM spect
PROBHD 5 mm PABEO BBE-
PULPRCG zg30

m 65536
SOLVENT cooll

NS 12

Ds 4]

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 287

oW 62.400 usec
DE 5.50 usec
TE 293.5 K
Dl 6.00000000 sec
o0 1
mamsmams CHANNEL f] ssssssss
NUC1 1H

Pl 14.00 usec
PL1 -2.00 dB
PL1W 11.86353406 W
SFO1 400.2236020 MHz
51 32758

SF 400.2200000 MHz
WDW EM

55B 0

LB 0.30 He
GE [+]

BC 1.00
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EXPNO 86
PROCNO 1
Date_ 20150413

ime 10.28
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG z9pg30
gl 65536
SOLVENT CDC13
NS 400
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 295.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
00 1
PL1 -0. B
PLIW 42.02801895 W
SFO1 100.6479784 MHz

CHANNEL £2 ==

CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
ST 32768
SF 100.6353990 MHz
WOW EM
ssB 0
LB 1.00 Hz
GB ]
BC 4.00

T T T T

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of [1,1'-biphenyl]-4-ol
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NAME Dr.Gholi nejad(razeghi)
M%‘%@A ‘ naE 2
PROCNO 1
Date_ 20150408
ime
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT €Dncl3
NS 12

o
8012.820 Hz
0.122266 Hz

4.0894966 sec
228

62.400 usec
6.50 usec

295.2 K
6.00000000 sec
1

OMe

= CHANNEL fl ========
1H
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz

32768
400.2200000 MHz
EM

0
0.30 Hz
0

1.00

T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm

TH NMR of 4-methoxy-1,1'-biphenyl
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EXPNO 72
PROCNO 1
Date_ 20150408
ime 15.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDC13
NS 300
DS
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 295.2 K
Dl 2.00000000 sec
D1l 0.03000000 sec
1

ON‘Ie TDO

m=mmm=== CHANNEL f1 ====s===

NUC1 13C

Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
SFOl 100.6479784 MHz
ms=sss=== CHANNEL f2 sssss==s
CPDPRG2 waltzlé

Nuc2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
sI 32768

SF 100.6353990 MHz
WDW EM

55B o

LB 1.00 Hz
GB o

PC 4.00

T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4-methoxy-1,1'-bipheny



NNOoOTMMODAOAIMOWANTOM®DWYAM @
Rl N0RANSS5RL38ER 2 BRUKER
DULULLUITTTITTTNOOCOOOON @
=~~~ =~~~ o )
NAME Dr.Gholi nejad(razeghi)
IM'W% | EXPNO 104
PROCNO 1
Date_ 20150418
Time 11.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
0 65536
SOLVENT cpcl3
NS 12
DS 0
SWH 8012,820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 128
DW 62,400 usec
DE 6.50 usec
TE 294.1 K
Cl OMe b1 6.00000000 sec
00 1
mmmmmams CHANNEL fl mssssmms
nNucl 1H
P1 14.00 usec
PL1 -2.00 dB
PL1W 11.86359406 W
SEOL 400.2236020 MHz

32768
400.2200000 MHz
EM

—
—_—
—
aruzEunn
WwWnO e
W=

0
0.30 Hz
]

PC 1.00

o

12 1 10 9 3 2 1 ppm

2.00
2.07 -~ -
308=*

4.18

'H NMR of 4-chloro-4'-methoxy-1,1'-biphenyl



@ aonwTe @

A Rge g BRUKER

@ aNNoo~ o« 2an >

w mme NN ~ew w

“ PR R g p ~ER o

‘ \w V/ | W ] NAME Dr.Gholi nejad(razeghi}
EXPNO i0s
PROCNO 1
Date_ 20150418
Time 11.38
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zgpg30
™ 65536
SOLVENT €DC13
NS 270
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 294.4 K
138 2.00000000 sec

D11 0.03000000 sec
Cl OMe :

CHANNEL f1
13C

NUC1
Pl 9.00 usec
PL1 =-0.90 dB
PL1W 42.02801895 W
SFO1 100.6479784 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
sI 32768
SF 100.6353990 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 4.00

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4-chloro-4'-methoxy-1,1'-biphenyl
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NAME Dr.Gholi nejad(razeghi)
EXPNO 87
PROCNO 1
Date_ 20150413
Time 10.58
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2930

0 65536
SOLVENT cpcl3

NS 10

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 144

oW 62.400 usec
DE 6.50 usec
TE 295.0 K

D1 €.00000000 sec
100 1

==mmz=== CHANNEL fl =m====z=s
14

Pl 14.00 usec
PL1 -2.00 dB
PL1W 11.86359406 W
SFO1 400.2236020 MHz
s1 32768

SF 400,2200000 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

'H NMR of 4-methoxy-4'-methyl-1,1'-biphenyl
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76.74
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—55.37
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13C NMR of 4-methoxy-4'-methyl-1,1'-bipheny

BRUKER

Dr.Gholi nejad(razeghi)
88

1
20150413

spect
5 mm PABEO BB—
z9pg30

65536

cDCl3

190

0
25252.525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
295.1 K
2.00000000 sec
0.03000000 sec
1

meemmmms CHANNEL f]l ==esss=s
13C

NUC1
Pl
PL1
PLIW
SFO1

-0.90 dB
42.02801895 W
100.6479784 Miz

======== CHANMEL £2 ========

waltzlé

1H
90.00 usec
=2.00 dB
14.16 dB
17.90 dB
11.8635%406 W
0.28722104 W
0.12139934 W
400,2216009 MHz

32768
100.6353990 MHz
EM
0
1.00 Hz
0

4.00
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'H NMR of [1,1'-biphenyl]-2-carbaldehyde

NAME Dr.Gholi nejad{razeghi)
EXPNO 114
PROCNO 1
Date_ 20150513
Time 15.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT cpCl3

NS 8

DS 0

SWH §012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 114

DW 62.400 usec
DE 6.50 usec
TE +5 K
Dl 6.00000000 sec
DO 1
====s=s= CHANNEL fl =s===sss
NUCl H

Pl 14.00 usec
PLL -2.00 dB
PLIW 11.86359406 W
SFO1 400.2236020 MHz
SI 32768

SF 400.2200000 MHz
WOW EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00



- AN T O3

w OFRFEO®e T DN o in
i ariiietsde i ot mor
o VrEMmMoo®m®E I~ S
o TEMEON 0NN NS rew
- At el el e v o e ~e e

Z
X
<

NAME Dr.Gholi nejad(razeghi)
0 115

PROCNO i

Date_ 20150513
ime 15.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cpC13
NS 50
DS 0
SHH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 294.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL f1
Nucl
Pl 9.00 usec
PLL -0.90 dB
PL1W 42.02801895 W
5FO01 100,6479784 MHz
CHANNEL £2

CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 =2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PLL1ZW 0.28722104 W
PL13W 0.12139934 W
5FO2 400.2216009 MHz
SI 32768
SF 100.6353990 MHz
WoW EM
558 0
LB 1.00 Hz
GB o
PC 4,00

T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of [1,1'-biphenyl]-2-carbaldehyde



—10.097
8.005
7.984
7.805
7.784
7.750
7.689
7.686
7.668
7.540
7.523
7.503
7.474
7.461
7.456
75293

\\N%/‘)

CHO

T T T T T T T T T T T T

12 1 10 9 8 7 6 5 4 3 2 1 ppm
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Q S|S(N[HN
- oilodledled|~

TH NMR of [1,1'-biphenyl]-4-carbaldehyde

NAME Dr.Gholi nejad(razeghi)
0 65

PROCNO 1
Date_ 20150408
Time 12.49
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT €bel3
NS 6
DS 0
S| 8012.820 Hz

H
FIDRES 0.122266 Hz

AQ 4.0894966 sec
RG 128

bW 62.400 usec
DE 6.50 usec
TE 294.4 K

Dl 6.00000000 sec
00 1

mm====== CHANNEL fl ========
NUC1 1H

Pl 14.00 usec
PL1 -2.00 dB
PL1W 11.86359406 W
SFO1 400.2236020 MHz
124 32768

SF 400.2200000 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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EXPNO 64
PROCNO 1
Date_ 20150408
Time 12.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCl3
NS 201
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DwW 19.800 usec
DE 6.50 usec
TE 294.3 K
Dl 2.00000000 sec
D1l 0.03000000 sec
CHO :

======== CHANNEL fl ========
13c

Nucl

Pl 9.00 usec
PLL -0.90 dB
PLIW 42.02801895 W
SFO1 100.6479784 MHz
= = CHANNEL f2

CPDPRG2 waltzlé
Nuc2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SF02 400,2216009 MHz
SI 32768

SF 100.6353990 MHz
WOW EM
SsB 0

LB 1.00 Hz
GB

BC 4.00

T
100 80 60 40

T T T T T T
180 160 140 120 20 ppm

13C NMR of [1,1'-biphenyl]-4-carbaldehyde
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\ NAME Dr.Gholi nejad(razeghi)

W EXPNO 110
PROCNO 1
Date_ 20150511
Time 12.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpel3
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ

4.0894966 sec
101

RG
DW 62.400 usec
DE 6.50 usec

TE 294.1 K
D1 6.00000000 sec
D0 1
= = CHANNEL £1
NuCl 1H
Pl 14.00 usec
PL1 -2.00 dB
f PL1W 11.86359406 W

k. SFO1 400.2236020 MHz
SI 32768
SF 400.2200000 MHz
WDW EM
SSB o
LB 0.30 Hz
GB o
PC 1.00

L p

11 10 9 8 7
gass
s NN -

T
6 5 4 3 2 1 ppm

'H NMR of [1,1'-biphenyl]-4-carbonitrile
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—139.19

——110.92
77.44
77.12
76.80
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NAME
EXPNO

PROCNO

Date_

D1l
CN
D0

NuC1
Pl
PL1
PLIW
5FO01

Nuc2
PCPD2

bl e o e L T at] " ” s " o P

T T T T T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of [1,1'-biphenyl]-4-carbonitrile

Time
INSTRUM
PROBHD
PULPROG
™

SOLVENT
NS

20150511
12.34
ect

Sp!
5 mm PABBO BB-

0
25252.525
0.385323
1.2976629
2050
19.800
6.50

294.5
2.00000000
0.03000000
1

BRUKER

Ur.Gholi nejad(razeghi)
111

Hz
Hz
sec

usec
usec

sec
sec

mmssms=s CHANNEL fl ssssss=s
13C

9.00 usec

-0.90 dB
42.02801895 w
100,6479784 MHz

waltzlé
1H

17.
11.86359406
0.28722104
0.12139934
400.2216009

32768
100.6353990
EM

0

1.00

0

4.00

mmmmmmmm CHANNEL £2 mmmmmmm=
CPDPRG2

usec

dB
dB

0 dB

W
W
W
MHZ

MHZ

Hz
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TH NMR of 4-nitro-1,1'-biphenyl

2

1 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D

SOLVENT

Dr.Gholi nejad(razeghi)
i20

1

20150518

10.29

spect

5 mm PABBO BB-

o
8012.820 Hz
0.122266 Hz

4.0894966 sec
50.8

62.400 usec

6.50 usec

293.6 K
6.00000000 sec
1

=2.00 dl
11.86359406 W
400.2236020 MHz

32768
400.2200000 MHz
EM

0
0.30 Hz
0

1.00
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NAME Dr.Gholi nejad(razeghi)

EXPNO 121

PROCNO 1

Date_ 20150518

ime 10.31

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
65536

SOLVENT CDCl3

NS 40

DS 0

SWH 25252.525 Hz

FIDRES 0.385323 Hz

AQ 1.2976629 sec

RG 2050

oW 19.800 usec

DE 6.50 usec

TE 293.8 K

D1 2.00000000 sec
NO D11 0.03000000 sec
2 00 1

ssssssss CHANNEL fl ssssssas

NUCl 13¢c

Pl 9.00 usec
PLL -0.9
PL1W 42.02801895 W
SFOL 100.6479784 MHz
mmss=s=e CHANNEL {2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
SI 3276

SF 100.6353990 MHz
WDW EM
588 [

LB 1.00 Hz
GB [}

PC 4.00

" " " " L bl " " n m | )

T T T T T T T T T T

T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4-nitro-1,1'-bipheny
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NAME Dr.Gholi nejad(razeghi)
I\N (%/J | EXENO 91
PROCNO 1
Date_ 20150413
Time 11.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG 2930
™ 65536
SOLVENT coc13
NS 12
DS 0
SwWH 8012,820 Hz
FIDRES 0,122266 Hz
aQ 4.0894966 sec
RG 228
O DW 62.400 usec
DE 6.50 usec
E 294.9 K
D1 6.00000000 sec
D0 1
mmmmmmm= CHANNEL fl m=mmmme=
CH NUC1 14
3 P1 14.00 usec
PL1 -2.00 dB
PLIW 11,86359406 W
SFO1 400.2236020 Mz
sI 32768
SF 400.2200000 MHz
WDW EM
ssB 0
LB 0.30 Hz
B 0
PC 1.00
.

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

gk ;

'H NMR of 1-([1,1'-biphenyl]-4-yl)ethanone
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EXPNO 92
PROCHO 1
Date_ 20150413
Time 11.35
INSTRUM spect
PROBED S5 mm PABBO BB-
PULPROG zgpg0
bl 65536
SOLVENT Lstsleh B
NS 1161
Ls o
SHH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
1E 295.2 K
ol 2.00000000 sec
D11 0.03000000 sec
00 1
Pl 9.00 usec
PL1 =0.9%0 dB
3 BLIW 42.0280189%5 W

SFO1 100.6479784 MHz
mmssms=s CHANNEL £2 =sssssss
CPOPRG2 waltzlé
HUC2 1H
PCPD2 90.00 usec
L2 -2.00 43
PL12 14.16 dB
PL13 17.90 43
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.121355934 W
5F02 400.2216009 MHz
81 32768
SF 100.63535%0 MHz
wWoW EX
558 o
Le 1.00 Hz
GB a
PC 4.00

T [ T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 1-([1,1'-biphenyl]-4-yl)ethanone
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r.Gholi nejad{razeghi
'\N{\'\ = EXPNO 7
PROCNO 1
Date_ 20150411
Time 11.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpcll
NS 2
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 128
oW 62.400 usec
DE 6.50 usec
TE 296.5 K
D1 6.00000000 sec
J (’ 00 1
) | CHANNEL f1
NO NUC1 H
2 P1 14.00 usec
PL1 -2.00 dB
PLIW 11.86359406 W
SFO1 400.2236020 MHz
SI 327
SF 400.2200000 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
12 1 10 6 5 4 3 2 ppm

9 8 7
s
e P

TH NMR of 1-(4-nitrophenyl)naphthalene
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‘\\'\“\%// W NAME Dr.Gholi nejad(razeghi)
EXPNO 78

~

PROCNO 1
Date_ 20150411
ime 11.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDcl3
NS 500
Ds o
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DwW 19.800 usec
DE 6.50 usec
TE 296.6 K
238 2.00000000 sec
D1l 0.03000000 sec
00 1
===s==== CHANNEL fl ========
NUC1 13C
Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
SFO1 100.6479784 MHz
NO mmmmamme CHANNEL f2 m=sssm==
2 CPDPRG2 waltzl6
Nucz 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17,90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
SI 32768
SF 100.6353990 MHz
WOW EM
$5B 0
LB 1.00 Hz
GB 0
PC 4.00

PRV ET R IRERY RE R PUIVTITPTE W MRPR RPN e ¥ : WMM

T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 1-(4-nitrophenyl)naphthalene



MAME Dr.Gholi nejad(razeghi
W‘%' EXPNO 80
PROCNO

—10.110
8.021
8.001
7.760
7.740
7.294
7.213
7.196
7.180
7.164
6.922
6.900
6.883
6.878

1
Date_ 20150411
ime
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT ¢nel3
NS 12
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 287
F oW 62.400 usec
DE 6.50 usec
TE 296.4
D1 §.00000000 sec
DO 1
[ OHC =m=mmmm= CHANNEL £l ====s===
NUC1 1H
Pl 14.00 usec
PL1 -2.00 dB
PLIN 11.86359406 W
SFo1 400.2236020 Mdz
F sI 32768
SF 400.2200000 MHZ
WDW EM
sSB 0
LB 0.30 Hz
GB 0
PC 1.00

12 1 10 9 8 7 6 5 4 3 2 1 ppm

TH NMR of 3',5'-difluoro-[1,1'-biphenyl]-4-carbaldehyde
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EXPNO 81
PROCNO 1
Date_ 20150411
Time 12.
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 600
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
F %G 2050
DR 19.800 usec
DE 6.50 usec
TE 296.8 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
OHC ecen CHAMBL £1 cncecece
NUC1 13¢
Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
F SFO1 100.6479784 MHz
msmmmm=ms CHANNEL f2 s==ss=m=
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12Z 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PLL3W 0.1213%934 W
SFO2 400.2216009 MHz
SI 32768
SF 100.6353990 MHz
WOW EM
ssB 0
LB 1.00 Hz
GB 0
PC 4.00

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 3',5'-difluoro-[1,1'-biphenyl]-4-carbaldehyde
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NAME UI.Gholr nejaairazeghi)
EXPNO 82
PROCNO 1
Date. 20150411
Time 12.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
131072
SOLVENT €DC13
NS 16
DS 0
SWH £89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 2050
oW 5.600 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

= CHANNEL f1 =

9F
14.00 usec
-2.40 dB
14.31771946 W
376.5453925 MHz

mm=m=m=s CHANNEL £2 =m==s====

CPDPRG2 waltzlé
NUC2 18
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.48 dB
PL2W 11.86359406 W
PL1ZW 0.26681873 W
SFO2 400.2216009 MHz
sI 65536

SF 376.5830510 MHz
WOW

SSB 0

LB 0.30 Hz
cB 0

PC 1.00

19F NMR of 3',5'-difluoro-[1,1'-biphenyl]-4-carbaldehyde
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L_‘_»\NV S | NAME Dr.Gholi ne]gg(razeqhi)
= EXPNO
e PROCNO 1
Date_ 20150418
Time 10.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cocl3
NS 6
DS 0
SwH 8012.820 Hz
FIDRES 0.122266 Hz
F AQ 4.0894966 sec
RG 128
DW 62,400 usec
DE 6.50 usec
TE 293.6 K
D1 £.00000000 sec
00 1
Meo mmmmmmmm CHANNEL f1 ===smmmes
NUCL 1H
B1 14.00 usec
PL1 -2.00 dB
PL1H 11.86359406 W
sFol 400.2236020 MHz
F SI 32768
SF 400.2200000 MHz
WOW
558 0
L8 0.30 Hz
/ &
BC 1.00

T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
2l 2
NN v -«

TH NMR of 3,5-difluoro-4'-methoxy-1,1'-biphenyl
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

76.74
—_—55.40

P
=T
=
<
A
<
k=
<

™
SOLVENT
N

3|
o
s

Dr.Gholi nejad(razeghi}
99

1

20150418

10.59

spect

5 mm PABBO BB-
zgpg30

€5536

cpcl3

150

0
25252.525
0.385323
1.2976629
2050
19.800
6.50
293.7

3
2.00000000
0.03000000

1

Hz
Hz
sec

usec
usec
K
sec
sec

PL1 -0.90 dB

PLIW 42.02801895 W

SFOl 100.6479784 MHz

=sms==== CHANNEL f2 =sss====
I? CPDPRG2 waltzl6

1H

PCPD2 90.00 usec

PL2 -2.00 dB

PL12 14.16 dB

PL13 17.90 dB

PL2W 11.86359406 W

PL12W 0.28722104 W

PL13W 0.12139934 W

SFO2 400.2216009 MHz

SI 3276

SF 100.6353990 MHz

WDW EM

S5B 0

LB 1.00 Hz

GB 0

PC 4.00

240

T
220

T T T T T T T 1

T T T
200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 3,5-difluoro-4'-methoxy-1,1'-biphenyl
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Nase ¥ tnota netamirazegni)
EXPNO 100
PROCNO 1
Date_ 20150418
Time 11.08
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2g£higgn
0 131072
SOLVENT coe13
NS 16
DS 0
SHH 89285.711 He
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 2050
] 5,600 usec
DE 6.50 usec
1 283.6 K

Meo D1 1.00000000 sec
D1l 0,03000000 sec
b1z 0.00002000 sec
00 1
mmmmmmme CHANNEL £l mmmmmm==
nucl 19¢
P1 14.00 usec
PL1 -2.40 dB
PLIW 14.31771946 W
SFO1 376.5453925 MHz

mmme CHANNEL £2 =

CPDPRG2 waltz16
nucz 14
pCPD2 90.00 usec
PL2 =-2.00 dB
PL12 14.48 dB
PL2W 11.86359406 W
PL12W 0.26681873 W
SFO2 400.2216009 MHz
S1 65536

SF 376.5830510 MHz
WOW EM
558 0

LB 0.30 Hz
GB 0

BC 1.00

T T T

0 -20 -40

19F NMR of 3,5-difluoro-4'-methoxy-1,1'-biphenyl
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== \/ — EXPNO 102
PROCNO 1
Date_ 20150418
Time
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cocl3
NS 12
DS [
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 128
oW 62.400 usec
DE 6.50 usec
TE 293.7 K
D1 6.00000000 sec
TDO 1
msssss== CHANNEL fl =sssss==
NUCL 14
P1 14.00 usec
PL1 -2.00 dB
PLIW 11.86359406 W
SFO1 400.2236020 MHz
s1 3276
SF 400.2200000 MHz
Wow EM
s58 [
LB 0.30 Hz
7 GB [
PC 1.00
i il
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
) (=)
] ] S
~le ©

'H NMR of 2-fluoro-2'-methyl-1,1'-bipheny
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I \‘\\ﬁ\w/////' W v NAME Dr.Gholi nejad (razeghi)

EXPNO 103
PROCNO 1
Date_ 20150418
Time 11.22
INSTRUM spect
PROBHD 5 mm PABBO BEB=-
PULBROG zgpg30
™ 65536
SOLVENT cpcl3
NS 220
DS []
swH 25252,525 Hz
FIDRES 0.385323 Hz
AQ 1.2976623 sec
RG 2050
DW 19,800 usec
DE 6.50 usec
F IE 294.2 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO i
= CHANNEL f1
-0.90 aB
PL1W 42.02801895 W
sFO1 100.6479784 MHz
mmmmmms= CHANNEL f2 msss=sss
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
-2.00 dB
L2 14216 dB
PL13 17.90 dB
L2 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12135934 w
SFO2 400,2216009 MHz
51 32768
P 1006353890 MEz
WDwW EM
SSB 0
1B 1.00 Hz
B 0
BC 4.00

T T T T T T T T
240 220 200 180 160 140 120 100

13C NMR 2-fluoro-2'-methyl-1,1'-biphenyl
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19F NMR of 2-fluoro-2'-methyl-1,1'-bipheny
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NAME I.GnoLl nejad(razeghi)

EXPNO 101

PROCNO 1

Date_ 20150418
ime 11.13

INSTRUM spec

PROBHD 5 mm PABBO BB-

PULPROG zgfhiggn

™ 131072

SOLVENT CDC13

NS 16

DS o

S 89285.711 Hz

WH
FIDRES 0.681196 Hz

AQ 0.7340532 sec
RG 050

DH 5.600 usec
DE 6.50 usec
TE 293.7 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

wesssmms CHANNEL fl =ssss=s=
NUC1
Pl

PL1 -2.40 dB
PL1W 14.31771946 W
SFO1 376.5453925 MHz
= == CHANNEL £2 ========
CPDPRG2 waltzl6
NUC2 14
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.48 dB
PL2W 11,86359406 W
PL12W 0.26681873 W
SFO2 400.2216009 MHz
S1 65536

SF 376.5830510 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB ]

PC 1.00
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H NMR of 4-chloro-1,1'-biphenyl

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

0
SOLVENT

Dr.Gholi nejad(razeghi)
116

1
20150513
15.17

spect
S mm PABBO BB-
2930

65536

coc13

6

0
8012.820 Hz
0.122266 Hz

4.0894966 sec

8

71.
62.400 usec
6.50 usec

=

294.5
6.00000000 sec
1

-2.00 d
11,86359406 W
400.2236020 MHz

32768
400.2200000 MHz
EM
0
0.30 Hz
0
1.00
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NAME Dr.Gholi nejad(razeghi)
EXPNO 17
PROCNO 1
Date_ 20150513
Time 15.22
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
by 65536
SOLVENT cpCl3
NS 68
Ds [

Wi 25252.525 Hz

SWH
FIDRES 0.385323 Hz
A

Q 1.2976629 sec
RG 2050
Cl DW 19.800 usec
DE 6.50 usec
1E 294.6 K
Dl 2.00000000 sec
Dll 0.03000000 sec
D0 1

= CHANNEL f1
1

NUC1

Pl

PL1 -0.90 dB

PLLW 42.02801895 W

SFO1 100.6479784 MHz
HANNEL £2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL2 -2.00 dB

PL12 14.16 dB

PL13 17.90 dB

PL2W 11,86359406 W

PL12W 0.28722104 W

PL13W 0.12139934 W

SFO2 400.2216009 MHz

ST 32768

SF 100,6353990 MHz

WDW EM

ssB 0

LB 1.00 Hz

GB 0

PC 4.00

g A e " ]
T T T T T T T T T

T T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4-chloro-1,1'-biphenyl
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TH NMR of 3,4'-dinitro-1,1'-biphenyl

NAME Dr.Gholi nejad(razeghi)
EXPNO 95
PROCNO 1
Date_ 20150418

Time 10.27
INSTRUM spect.
PROBED 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT €DCl3

NS 12

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 322

bW 62.400 usec
DE 6.50 usec
TE 294.4 K

D1 6.00000000 sec
0 1
=m====== CHANNEL fl ========
NUC1 1H

P1 14,00 usec
PL1 =2.00 dB
PLIW 11.86359406 W
SFO1 400.2236020 MHz
s1 32768

SF 400.2200000 MHz
WDW EM

SSB [}

LB 0.30 Hz
GB ]

PC 1.00
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EXPNO 107
PROCNO 1
Date_ 20150418
Time 12.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULEROG 2gpg30
™D 65536
SOLVENT €DCl3
NS 4260
DS 0
SWH 25252.525 Bz
FIDRES 0.385323 Hz
AQ 1.2976629 sec

RG 2050
NO oW 19.800 usec
2 DE 6.50 usec

TE 295.2 K
D1l 2.00000000 sec
D11 0.03000000 sec
DO 1
mmmmsmm== CHANNEL f1 ===s====
O \l NUC1 13C
2 Pl 9.00 usec
PL1 -0.90 4B
PL1W 42.02801895 W
SFO1 100.6479784 MHz
= CHANNEL f2 =

CPDPRG2 waltzl6

NuCc2 18
PCPD2 90.00 usec
PL2 =-2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PLZW 11.86359406 W
PL1ZW 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
SI 32768

SF 100.6353990 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 4.00

T O I [T " ottt
T " T -

T T T r T N T T T " T T T T T T T T

T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 3,4'-dinitro-1,1'-biphenyl
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