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1. Materials and Characterization

1.1 Materials. Graphite powder (99.99995%, 325 mesh), PdCl, and palladium on activated
carbon powder (5%) were purchased from Alfa Aesar. All the aryl chlorides were purchased from
J & K. Aluminum was supplied by National Medicine Group, Shanghai, China. The ionic liquids
used in this work were kindly provided by Lanzhou Institute of Chemical Physics, CAS. All the
solvents and other reagents were purchased from Beijing Chemicals Co. Ltd. as analytical-grade
products.

1.2 Samples Characterization. The powder X-ray diffraction (XRD) measurements of the
samples were recorded on a Bruker D8- Advance X-ray powder diffractometer using Cu Ka
radiation (A = 1.5406 A) with scattering angles (20) of 8-60°. JEOL JEM 1200EX and JEOL JEM
2010 transition electronic microscopy were used for transmission electron microscopy (TEM)
analysis and high-resolution transmission electron microscopy (HRTEM, equipped with energy
dispersive X-ray spectroscopy (EDS, Oxford) and selected area electron diffraction (SAED),
excited at 120 kV) analysis at an accelerating voltage of 100 kV, respectively. Samples were
prepared by placing one drop of an ethanol suspension of the PANPs/GO hybrid composite onto a
copper grid (3 mm, 200 mesh) coated with carbon film. A JSM-7401 scaning electron microscopy
(SEM) operated at 20 kV was used to analyze the sample. The Ullmann products were analyzed
on a GC-MS Spectrometer in EI mode using Perkin Elmer ASXL/MS Turbomass instrument, the
product partition was done on PE-5 capillary column(30 m x 0.25 mm X 0.25 pm), oven
temperature programed from 50°C-210 °C at 5 °C /min with an initial hold of 2 min. All '"H NMR
and ">C NMR spectra were recorded at 600 MHz using CDCl; or d-DMSO as solvent using JEOL
JNM-ECA 600 spectometer (IH NMR at 600 MHz and “C NMR at 150 MHz). TLC was
performed using commercially prepared 100-400 mesh silica gel plates (HF,s4, Qingdao Haiyang

Chemical Co. Ltd.), and visualization was effected at 254 nm. All melting points are uncorrected.

2. Supplementary Data

2.1 Synthesis of Graphene Oxide

Graphene oxide was prepared by modified Hummers method !'': Graphite powder
(1.5 g, 325 mesh) was put into a mixture of 12 ml concentrated H,SO4, 2.5 g K5S,05
and 2.5 g P,Os. The solution was heated to 80 °C and kept stirring for 5 h by using
oil-bath. In a next step, the mixture was cooled to room temperature and diluted with
deionized water (500 ml) overnight. Then, the product was obtained by filtering using
0.2 micron nylon film and dried naturally. The pre-oxidized graphite was then
re-oxidized by Hummers method. Pretreated graphite powder was put into 0 °C
concentrated H;SO4 (120 ml). Then, 15 g KMnO4 was added gradually under stirring
and the temperature of the mixture was kept to be below 20 °C by ice-bath.
Successively, the mixture was stirred at 35 °C for 4 h, and then diluted with 250 mL
deionized water by keeping the temperature under 50 °C. 700 ml deionized water was
then injected into the mixture followed by adding 20 ml 30% H,O, drop by drop. The
mixture was filtered and washed with 1 : 10 HCI aqueous solution (1 L) to remove
metal ions followed by 1 L of deionized water to remove the acid. The resulting solid
was dried in air and diluted to make graphene oxide dispersion (0.5% w/w). Finally, it
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was purified by dialysis for one week to remove the remaining metal species, finally,
the sample of graphite oxide was obtained by filtration and dried in vacuum for 24 h
at 60 °C. Successively, the sample of graphite oxide was re-dispersed in water (0.5
mg/ml) and ultrasoniced for 1 h, graphene oxide can be afforded by filtration,
washing and vacuum-dried.
2.2 Typical Procedures for Pd NPs/C Preparation

To obtain the Pd NPs/C composites, 10.5 mg graphite (325 mesh, Alfa Aesar) was
dispersed in 48 ml water by ultrasonic treatment for 1 h, and 2 ml 0.02 M PdCl, was
added under stirring. And the pH value of this mixture was adjusted to 10 using 1 M
NaOH. Then 280 mg NaBH4 was slowly added to the mixture, with stirring for 48 h
under room temperature. Finally, the solid sample with Pd loading was collected after
washing extensively with ethanol and deionized water, and the unsupported Pd (II)
cation can be removed completely, the sample was vacuum-dried at 40 °C, giving the
catalyst: graphite-supported Pd NPs: Pd NPs/C.

2.3 Supplementary Characterization of the Catalyst

30KY X30,000 100nm WD 82mm

P

LEI 30KV X30,000 100nm WD 8.1mm

Figure S1. TEM a) and SEM b) images of the recycled catalyst (after 3 run of reaction) in the
IL/ScCO, system; TEM c) and SEM d) images of the recycled catalyst in the H,O/ScCO, system (after

3 run of reaction), indicating IL can stabilized Pd NPs.



L LLE S LU =LY L =

miz
1500 -

154.1

1200 -
153.0

o
g
Il

Intensity)

16.0
17.0

=1}
g
1

300 -

Figure S2. Structure illustrations of the ionic liquids used in this work.
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Figure S3. Supplementary MALDI-TOF MS analysis for the SET pathway of the Pd NPs/GO catalyzed
Ullmann reaction of benzene chloride: a) intermediate 4 (Pd NPs/GO), b) intermediate 5 and c) intermediate 8.



2.5 Analysis of the Ullmann Products

Biphenyl (2a): Solid, m. p. 66-68 °C (Lit. > 68-69 °C) , '"H NMR (600 MHz, CDCls, 27 °C): &
7.5928-7.6054 (d, 4H), 7.4337-7.4589 (t, 4H); 7.3398-7.3638 (t, 2H); *C NMR(150 MHz, CDCl,, 27
°C): & 127.3072, 127.3934, 128.8967, 141.3821, 131.2712, 134.6224, 165.4435; MS m/z: 156, 155,
154, 153, 152, 151, 77, 75.

2b
2, 2'-Binaphthyl (2b): white crystalline, m. p. 155-157 °C (Lit. > 155-156 °C), '"H NMR (600
MHz, CDCls, 27 °C): ¢ 7.4852-7.5367 (d, 4H), 7.8780-7.8918 (m, 4H), 7.9273-7.9650 (q, 4H),
8.1712 (s, 2H); *C NMR(150 MHz, CDCls, 27 °C): 6 125.8327, 126.1104, 126.2157, 126.4551,
127.7764, 128.3317, 128.6190, 132.7553, 133.8372, 138.5097; MS m/z: 256, 255, 254, 252, 250,
226, 126, 113.

%

2¢c
4, 4'-Di-tert-butylbiphenyl (2¢): White solid, m. p. 127-128 °C (Lit. 4127-128 °C), "H NMR (600

MHz, CDCls, 27 °C): 1.3594-1.3628 (d, 18H), 7.4440-7.4611 (m, 4H), 7.5196-7.5367 (m, 4H); *C

NMR(150 MHz, CDCl;, 27 °C): 6 31.5021, 34.6139, 76.9152, 77.1259, 77.3365, 125.7466, 126.7710,

138.3086, 150.0090; MS m/z: 267, 266, 251, 221, 165, 118, 90, 57.

Ry
N

2d
4, 4'-Diacetylbiphenyl (2d): White solid, m. p. 191-192 °C (Lit. > 190-191 °C), "H NMR (600 MHz,
CDCls, 27 °C): 8 2.6581 (s, 6H), 7.7200-7.7337 (d, 2H), 8.0567-8.0704 (d, 2H); *C NMR(150 MHz,
CDCl;, 27 °C): 6 26.7913, 127.5179, 129.0882, 136.6426, 144.3982, 197.6818; MS m/z: 239, 238, 223,
165, 152, 151, 43.
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2, 2'-Biphenyldimethanol (2e): Solid, m. p. 111-113 °C (Lit. ®110-112 °C) , 'H NMR (600 MHz,
CDCl;, 27 °C): 6 2.8104-3.0749 (m, 2H), 4.3198-4.3530 (m, 4H), 7.1396-7.1554 (t, 2H), 7.2573 (s,
1H), 7.3272-3501 (t, 2H), 7.3718-7.4062 (q, 2H), 7.4623-7.4898 (t, 2H); *C NMR(150 MHz, CDCl,,
27 °C): 6 127.7477, 128.1785, 129.6339, 129.7392, 138.7108, 140.0608; MS m/z: 214, 213, 197, 196,
183, 182, 181, 165, 133, 89, 39.

O
e,
2f
trans, trans-1, 4-Diphenyl-1, 3-butadiene (2f): Solid, m. p. 150.5-152 °C (Lit. 7 150-151 °C), 'H
NMR (600 MHz, CDCls, 27 °C): J 6.6469-6.6973 (q, 2H), 6.9298-6.9802 (q, 2H),7.2184-7.2436 (t,

2H), 7.3168-7.3409- (t, 4H), 7.4325-7.4451 (d, 4H); '°C NMR(150 MHz, CDCls, 27 °C): § 126.4838,
127.6711, 128.7626, 129.3371, 132.9180, 137.4373; MS m/z: 208, 207, 206, 205, 191, 129, 128, 91, 89,

77.
&

7

O
L

2g
1, 1, 4, 4-Tetraphenyl-1, 3-butadiene (2g): Solid, m. p. 206-209 °C (Lit. * 200 °C), '"H NMR (600
MHz, CDCl;, 27 °C): § 6.7809 (s, 2H), 7.1577-7.1703 (t, 6H), 7.2023-7.2470 (m, 6H), 7.3100-7.3214
(d, 6H), 7.3478-7.3718 (t, 2H), 7.4016-7.4256 (t, 6H); *C NMR(150 MHz, CDCl;, 27 °C): 6 126.1104,
127.4604, 127.6041, 127.8147, 128.2360, 128.3413, 130.8020, 139.9842, 142.5886, 144.1301; MS m/z:
360, 359, 358, 279, 267, 265, 167, 165, 152, 126.

NH;

g

HyN

2h
4, 4'-Diaminobiphenyl (2h): Solid, m. p. 128-129 °C (Lit. ° 128-129 °C), "H NMR (600 MHz, CDCl;,
27 °C): & 3.6498 (s, 4H), 6.7110-6.7259 (d, 4H), 7.3294-7.3432 (d, 4H); *C NMR(150 MHz, CDCl,,
27°C): 6 115.5686, 127.3838, 131.9223, 145.0397; MS m/z: 253, 252, 222, 221, 193, 103, 75, 59.

NH,

HoN

N

2i
4, 4'-Bi-2, 6-xylidine (2i): Solid, m. p. 168-170 °C (Lit. ' 168-171 °C), 'H NMR (600 MHz, CDCl,
27 °C): 6 2.2206 (m, 12H), 3.5422 (m, 4H), 7.2023-7.2470 (m, 4H), 7.1267-7.1302 (m, 4H); "*C
NMR(150 MHz, CDCls, 27 °C): § 17.9347, 122.0794, 126.5891, 131.7116, 141.3917; MS m/z: 253,
252,222,221, 193, 103, 75, 59.
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Irr freg 600.1723046 [MEZ]
JlrE Irr offset 5 [ppml
Tri_domain 1"
Tri freq 600.1723046 [MEz]
Tri offset 5 [ppml
clipped FALSE
Mod return 1
Becans 16
Total scans 16
= | X_90_width 12.4[us]
s X acq_time 1.4548092[s]
X angle 45 [deg]
(=
?%fmm off
Tri mode off
Dante presat FALSE
Initial wait 11s]
Relaxation dela; 1(s
Repetition time 2.4548992 [s]
Bolvent RO -D
spin action SPIN ON
spin state SPIN ON
=] spin_status SPIN ON
s spin_gst 15 [Ez]
spin_sst 15 [Ez]
spin gas source = AIR
Sample action LOADED
Sample state LOAD
Sample status LOADED
changer sample
L LA |
T T T T T T T T
L 60 0 4.0 30 20 ’A 10 ]
252 s
7R 2
= S =

X 1 parts per Million : 1H



abundance

1jh—cj:—100413—637-H—zingle_pulse— —--— PROCESSING PARAMETERS —-——
CHLOROFORM-D dc_balance : 0 : FALSE
sexp : 0.2[Hz] 1 0.0[s)
trapezoid3 : O[%] : 80[%] : 100[%]
1

=4 zerofill
= t 1 : TRUE : TRUE
machinephase
auto refersnce : 5(3] : TRUE
- I o
wl put | 2

Field strength
X_acq_duration
X doma:

14.09636928[T] (600X
1.4548092(s]

1

500.1723046 [MHz]

7, 0zeal

X prescans 1
‘ X _resolution 0.68733284 [H2]

X sweep 11.26126126 [kHz]

ix
£00.1723046 [MHz]
5 [ppml]

ix
600.1723046 [MHz]

Trifreqg
Tri offset 5 [p]
clipped FALSE
| Mod_return 1
Scans 16
' ‘ | Total_scans 16
-
W X 90 width 12.4[us]
| | X acq time 1.4548982 (=]
= 45 [deg]
‘ X atn 4.6 [aB]
M X pulse 6.2[ua]
TEr mode off
“‘ | | Tri mode off
Dante_presat FALSE
=] Initial wait 1lsl
Relaxation delay = 11

1l=]
Repetition time 2.4548002 3]

Solvent RM-D
spin action SPIN ON
spin_state SPIN ON
spin status SPIN OF
spin get 15 [mz]
spin_sef 15 [mz]
spin gas source = AIR
sample action LOADED
sample state LoaD
Sample status LOADED
Changer sample

= — S
T T T T T T T 1
T6 iT T4 739 738 737 136735
=2
i3
X : parts per Million : 1H
2¢- C NMR
1jh-cjs-100413-637-C-single_pulse_dec-2.jdf —--- PROCESSING PARAMETERS ----
RM-D dc_balance : 0 :

= sexp : 2.0[Hz] : 0.0[s]

“ trapezoid3 : 0[%] : 80[%] : 100[%]
zerofill : 1
fft : 1 : TRUE : TRUE
machinephase
ppm
Field strength = 14.09636928[T] (600 (M
X acq duration = 0.69206016[5]
X domain 1
X freq 150.91343039 [MHz]
X offset 100 [ppm]
X points 32768

= X prescans 1

o X _resolution 1.44496109 [Hz]
X sweep = 47.34848485 [kHz]
Ifr_domain 1H
Irr_fr 600.1723046 [MHz]
Irr_offset = 5 [ppml
Clipped FALSE
Mod_return 1
Scans 30
Total scans 30
X_90_width
X acq_time
X angTe = 30 [deg
Catn 7.46 [dB]
X pulse = 3.5[us]
Irr_atn dec 16.793 [dB]
Irr_atn noe 20.34784 [4B]
Irr_noise WALTZ
Decoupling TRUE

= Initial wait 1(s]

3 Noa TRUE
Noe_time 28]
Relaxation delay = 2[s]
Repetition time = 2.69206016 [s]
Solvent = CHLOROFORM-D
Spin_action SPIN ON
Spin state SPIN ON
Spin_status = SPIN ON
Spin_get = 16 [Hz]
Spin_set 15 [Hz]
Spin_gas_source = AIR
sample_action LOADED
Sample state LOAD
Sample status LOADED
Changer_sample

=

abundance

T T T T T T T T T T T T T T T T T T T T T T
220.0 2100 2000 190.0 180.0 170.0 160.0 150.0 1-WI0 130 .0 1100 100.0 90.0 80.0 70.0 60.0 500 400

o]
2]

~
—

s
H
k4

138.3086
126.7710
125.7466

X : parts per Million : 13C



RT: 2,97 -29.91

100
9
90-
85--
80

Relative Abundance

2¢-MS

5/17/2010 12:28:26 PM

19.92

NL:

4.94E8
TICF:. MS
637-100517

104
O: 3\.04 4.1‘12‘ 5.6‘4 6.95 834 9.83 1079 13.39 16.18 18.07 19.53 |\ 20.27 23.17 24.82 27.09 2623 27.45
T T T T ‘ T T T ‘ L P T LD ‘ T T T [T [T L I
4 6 8 10 12 14 16 18 20 22 24 26 28
Time (min)
Hit Sl RSI  Prob Name Library Name 4,4'-di-tert-Butylbiphenyt
T 901 906 92.44 4.4-di-ter-Butyloiphenyl mainlib Formula C20H26. MW 266, CASH 1625-91-8. Entry# 126493
T2 785 788 540 1-Acetyl-2-amino-3-Cyano-7-isopropyl-4-m: mainiio 4.4-di1-Butylbipheny!
3 732 738 1.06 2.2-{Alpha-methylbenzylidene)bis(5-methy mainlio 1
4 707 729  0.32 2-Hydroxy-3-allyl-5-t-butylbiphenyl mainlib
5 699 707  0.24 Aniline, 4-methyl-N-({4-diethylaminobenzylic mainlib I
6 696 696 021 2.2.4,4.6,6-Hexamethylbenzophenone mainlib i
7 671 744  0.06 7H-1-Benzopyran-7-one, S-methoxy-6-mett mainlib
8 668 805 0.05 9-Hydroxy-3,6,10.10-tetramethyl-9-(3-trifluor mainlib
9 654 743 0.03 Phenanthrene, 3,6-dimethoxy-9,10-dimeths mainlib
10 643 753 0.02 9-(3-Chlorobenzyl)-9-hydroxy-3,6,10,10-tefre mainlib
11 638 727 0.02 2-Methoxy-4-phenoxy-1,5-naphthyridine mainlib
12 638 660 0.02 4(3H)-Quinazolinone, 3-{4-hydroxy-2-methy mainiib
13 631 645  0.01 4(3H)-Quinazolinone, 3-(3-hydroxy-2-methy mainlib
14 615 619  0.00 Ethanone, 1-[4-[4-(dimethylamino)benzylie mainlib
15 612 656 0.00 é-Hydroxymethaqualone mainiib
16 603 678 0.00 4(3H}-Quinazolinone, 3-[2-(hydroxymethyl)| replio
17 602 609 0.00 1-{4-[2-(4-Methoxymethylphenyl)vinylipher mainlib
18 595 609 0.00 Ethylene. 1.2-diphenyl-1-methyl-2-frimethyl mainlib L
19 593 612 0.00 4-(6-Methoxy-3-methyl-2-benzofuranyl)-4-¢ mainlio
20 579 605 0.00 1.4-Benzenedicarboxylic acid, ethyl fimett mainlio
251 NL: 9.99€2 Raw data - Library entry
IOO, 637-100517#1596 RT:
19.92 AV: 15B:2 19.75 100
803 12037 T +c Full ms | 1
3 35.00-650.00]
60 ]
407 266 o ]
0
e 57 90]1 221 | [267 é ]
o il ‘H,s Uit 3 ol 97 le4 252 ¥ 2w
100 251 NL:9.99E2 < H T [
| SI901, RSI 906, mainlib, | =
— Entry# 126493, CAS# ke 4
803 Ta25918 g
60; 4,4-di-tert-Butylbiphenyl -50—
1 57 ]
A=
] 266
| -100~
104 165 991 | 967
T L e B L s B e e e RIS
ke L U L B 100 200 300 400 500 648
100 200 300 400 500 600 iz
m/z
2d-' HNMR

14



30.0

20.0

10.0

abundance

Ijh-cjs-100413-636-H-single_pulse-8jdf PROCESSING PARAMETERS ----

CHLOROFORM-D de_balance : 0 : FALSE
sexp : 0.2[Hz] : 0.0[s]
trapezoid3 : 0[%] : 80[%] : 100[%]
zerofill :
££t : 1 : TRUE : TRUE
machinephase
m

auto_reference : 5[] : TRUE

Field strength
e X _acq duration

” X domain
s /g X_fre
& {3

14.09636928 [T] (600 [M
1.4548992[s]

1H

500.1723046 MHz]

7.0 (ppml

16384

1

0.66733204 [Hz]
11.26126126 [kHzl

1K

500.1723046 MHz]
5 [ppm]

1

600.1723046 [MHz]
5 [ppm]

L < 1ls]
Relaxation delay
Repetition time

Sample_action

Changer sample

0.4

02

abundance

T
A 7.0 6.0 50 4.0 3.0 2.0 1.0 l
2
e = g
B8 il S
ER 2 &
B & T
X : parts per Million : 1H
1jh—cjs—100413-636-C—single_pulse_dec-3.jdf ---- PROCESSING PARAMETERS ----
CHLOROFORM-D dc_balance : 0 : FALSE
seXp : 2.0[Hz] : 0.0[s]
trapezoids : 0[s] : 80[%] : 100(%]
zerofill : 1
£ft : 1 : TRUE : TRUE
machinephase
ppm
Field strength 14.09636928 [T] (600 [M
X_acq_duration 0.69206016 [s]
X a 13¢
X freq 150.91343039 [MHz]
X offset 100 [ppm]
X points 32768
X prescans 1
X resolution 1.44496109 [Hz]
X_sweep 47.34848485 [kHz]
Irr_domain
Irr_freq 600.1723046 [MHz]
1 Irr offset 5 [ppm]
Clipped FALSE
Mod_return 1
Scans 92
Total_scans 92
X_90_width 10.5 [us]
X acq_time 0.69206016 [5]
X angI 30 [deg]
atn 7.46[aB]
X pulse 3.5[us]
Irr_atn dec 16.793 [dB]
5 Irr_atn noe 20.34784 [dB]
Irr_nois WALTZ
Decoupling TRUL
Initial wait 1[s]
ioe TRUE
Noe_time 2[s]
Relaxation delay = 2[s]

Repetition time = 2.§9206016 [s]

Solven! CHLOROFORM-D
Spin_action SPIN ON
Spin_state SPIN ON
Spin_status SPIN ON

2 Spin_get = 15[Hz]

T T T T T T T T T T T T
4‘120.0 1100 1000 90.0 80.0 70.0 60.0 50.0  40.0 30.0 200 10.0 o

T T T T T T T T T
2200 2100 200.] 190.0 180.0 170.0 160.0 150.0 140.0 13(

—

197.6818
144.3982
136.6426
129.0882
127.5179

26,7913

X : parts per Million : 13C
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2d-MS

5/17/2010 10:26:30 AM

RT: 2.96-30.02 o
21.71 NL:
100~ 1.97E8
95— TICF: MS
& 636-100517
90’7
85~
80-
75§
70
65—
[0} =
o 605
© 3
° 557
5 E
£ 50
[ E
2 45—
« hu
& 404
357
30—
257
20
15—
10
57 22.28
01202 428 559 6.85 813 10.20 11.22 14.86 18.19 19.98 21.48 23.18 26.74 27.71 30.01
L L O A B B B B B B I T
4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
Hit st RSl Prob Name Library Name 4,4"Diacety! biphenyl
1 942 945 80.15 4,4-Diacetyl biphenyl mainlib Formula CléHMOZMWQ}B,CAS# 787-69-9, Entry# 119027
2934 939 80.15 4,4-Diacelyl biphenyl replib I-(@-Acetyill.1-biphenyi]-4ljethanone #
3 890 891 16.00 3.3-Diacetylbipheny! mainlib
4 825 838 2.57 Anthracene, 9.10-dimethoxy- replib
5 806 818 2.57 Anthracene, 9,10-dimethoxy- mainiib
6 788 840 0.62 Benzene, 1.1-(1,2-ethynediyl}bis[4-methc mainiib
7 769 772  0.30 4-Isopropylxanthen-9-one mainlib
8 750 761 0.14 Anthracene, 1.4-dimethoxy- mainlib
9 745 761 0.14 Anthracene, 1.4-dimethoxy- replib O,
10 739 741 0.10 4,4-Diisopropylbipheny! replib \
1 715 718 0.03 3.4-Disopropylbiphenyl mainlib .
12 681 685 0.10 4,4-Diisopropylbiphenyl mainlib
13 679 681 0.00 2-Isopropylxanthen-9-one mainiio
14 677 685 0.00 3-Methylthio-5.6-di-[p-methoxyphenyl]-1 mainlio
15 673 712 0.00 Phenanthrene, 3,6-dimethoxy- mainlib
16 656 656 0.00 Benzene, 1.1-ethylidenebis[4-ethyl- mainlib
17 653 654 000 Benzene, 1.1-ethylidenebis[3,4-dimethyl- replio
18 651 657  0.00 4-tert-Butyl-benzophenone mainlio
19 647 647 0.00 2-Amino-5-isopropyl-3,8-dimethyl-1-azule mainlio
20 644 645 0.00 Benzene. 1.1-ethylidenebis[3,4-dimethyl- mainlio
100- 223 NL:9.99E2 Raw data - Library erﬁry
| 636-100517#1764 RT: 21.71
0 AV: 1 SB: 246 19.64-21.04 , 100—
| 23.18-24.37 T: + ¢ Fullms [ o
0 35.00-650.00] 1
3 238 b
40 50-
q 43 g A
20 152 5
J 15] 165 239 ° ]
ol Ll L) H 82 221
100 223 NL: 9.99E2 < 07 T T
B §1942, RS| 945, mainiib, 2 4 |
0] Entry# 119027, CAS# s 4 |
B 787-69-9, 4,4 -Diacetyl & o] |
0o bipheny! Rl |
J 238 ]
40 ]
& 152 -100-
e 153 | |239
a1 T L e e I e e e e I A ML
O e o B Rt B 100 200 300 400 500 846
100 200 300 400 500 600 m/fz
m/z
1
2e-  HNMR
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abumdance

abundance

Jtib—cjs—100428-656-H-single_pulse—s
(CHLOROFORM-D

60 /T\ 40 1] 10
szz
P
X : parts per Million : 1H
i1ih—cjs~100428-656-H-single_pulse—S.jdf
CHLOROFORM-D
<] =
L
|
T T T T T T T
7.6 75 | | | |7..1| | I | | I 73 2 I | | 71 70
% = - ae—® —ew - 42
g ¢ £2¢E &5 -',; w3a
I T3 TAAn Aan a i<Bels
R SRR 27 & ee

X : parts per Million : 1H

2e- BC NMR

---- FROCESSTHG PARRMETERS ----
ac_palance : 0 ¢ FALSE

: 1.0[Hz] 1 0.0[5]
‘trapezofdd . 0[%] . 80[%] : 100[%]
zerorill
£ft : 1 : TROE : TRUR
machinephase
gg{‘u_re:ezme ¢+ 5[%] : TRUE

Fleld strength
X _acq duration
domain

X freq
W ottsst

o
Total scans

X 50_width
X acg time

In1tiil wait

RelaxatTon_delay

Repetition time
Solvent -

Spin_gas_source
sanpTe aftion
Sample_state
Sample_status
ChangeT_sample

= 14.08636928[T]
- 1.4548902(8]

1=
6001723046 [HHz]
7.0

(500 [

15304
1

0.68733284 [Hz]
11.26126126 [kHz]
1=

6001723046 [HHZ]
5 [ppm]

£00.172204 6 [MHzZ]
5 [ppm]

FALSE

1

18
1

12.4[us]
1.45a8882(8]

R EEREREEE]
o
"
=

2.4548892 (8]
CHIO -

SPIN ON
SPIN OF
SPIN OF

EEREEREE
»

---- PROCESSING PARAMETERS ----
0 : FALSE

de_balance :
se¥p : 1.0[Hz]
trapezoid3
zerofill

i1 : TRUE :
machinephase

PP
auto_reference :

Field strength
X_acq duration
X domain

X freq

X offset

X points

X prescans

X resolution
X_sweep
Irr_domain

Irr freq
Irr_offset
Tri_domain

Mod_return
scafis
Total_scans

X_90_width

Danfe_presat
Initial wait
Relaxation delay
Repetition time
solvent
spin_action
spin_state
spin_status

sample_action
sample state
sample_status
ChangeT_sample

: 0.0[a]
0[%] = 80[%] = 100[%]
1

TRUE

5[%] : TRUE

14.09636928 [T] (600 [M
1.4548992(s]

1
600.1723046 [MHz]
7.0 [ppm]

16384

1
0.68733284 [Hz]
11.26126126 [kHz]

10
600.1723046 [MHz]
5 [ppml

1H
= 600.1723046 [MHZ]
5 [ppml
FALSE

2.4548992(s]
CHLOROFORM-D
SPIN ON

= 17[Hz]
= 15[Hz]




abundance

Ijh—cjs—100428-656-C-single_pulse_dec-3.jdf
FORM-D 3
O seXp : 5.0[Hz] : 0.0[s]
trapezoid3 : 0[%] : 80[%] : 100(%]
zerofill : 1
fft : 1 : TRUE : TRUE
e machinaphase
=7 ppm
OH
o]
=
Field strength = 14.09636928[T] (600 M
X acq duration = 0.69206016 [s]
X domain = 13¢
X freq = 150.91343039 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
24 X resolution = 1.44496109 [Hz]
X sweep = 47.34848485 [kHz]
Irr_domain = 1H
Irr_freq = 600.1723046 [MHz]
Irr offset = 5[ppm]
Clipped = TRUE
Mod_return =1
Scans = 147
= Total scans = 147
pid _
X 90_width = 10.5[us]
X acq_time = 0.69206016 [5]
X angTe = 30[deg]
X atn = 7.46[dB]
X pulse = 3.5[us]
= 16.793 [dB]
] = 20.34784 [dB]
B = WALTZ
= TRUE
Initial wait = 1[s]
Noa = TRUE
Noe_time = 2[s]
Relaxation delay = 2ls
Repetition time = 2.69206016([s]
& Solvent = CHLOROFORM-D
=7 Spin_action = SPIN ON
Spin_state = SPIN ON
Spin_status = SPIN ON
Spin_get = 14 [Hz]
Spin_set = 15 [Hz]
Spin_gas_source = AIR
Sample action = LOADED
- Sample state = LoAD
24 Sample status = LOADED
Changer_sample = 0
g
g
1
]
]
2
]
=
T T T T T T T T T T T T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 17’[} jﬂ 120.0 110.0 1000 900 80.0 70.0 IﬁOJJ 50.0 40.0 30.0 20.0 10.0 0
geaage @
ZoREey
SEES = =
Er T g
aa9aq e
X : parts per Million : 13C
2 |1jhejs—100428-636—C—single_pulse_dec—3.jdf - PROCESSING PARAMETERS -
CHLOROFORM-D de_balance 1 0 1 FALSE
sexp : 5.0[Hz] : 0.0lal
trapezoidd ; O0[%] : BO[R] & 100(3]
zercfill : 1
£ft : 1 i TRUE : TRUE
machinephase
ppm
rield strength 1£.09636928[T] (600 1M
X acq duration 069206016 [5]
oma: 13c
req 150.91343038 [Mmz)
- X offset 100 [ppa]
o X points 2768

4
1.44486108 [Hz]

X sweep 47.34843485 [kaz)
Irr domain 11

Irr fraq 500.1723046 [yaz]
Irr_offset 5 [ppm]

clipped ™

Mod_return 1

cans 147

Total scans 147

X 90 width [us]

X acq_time 0.69206016 5]
X 0 [deg]

X atn 7.46 [dB]

X pulse 3.5 [us]

Ifr atn dec 16.703 [a8]

Decoupling

Initial wait 1r2)
o TRUE
Moe_time 2[s]
Relaxation delay = 2[s]

Repetition_time
Solvent

spin state
Spin_statns
spin_get
spin_set

‘ 5pin_gas_source

| Changer sample = 0

| I
N Tl i il N e Al At
w‘w ‘u"‘u” [ f;ﬂw W \ e |""‘U-".u,_|‘ I‘w\“’lﬂ.‘u JMNJ“ \N_u‘ ”1\\ WY ""HJ" lm
T

T T T
1340 1330 1310 1310

= o hoin i
i I |“.f‘”l"" l“\ |

T T T T T T
1420 M0 IT 0 1390 1380 1370 1360

1387108

2e-MS



5/17/12010 9:47:51 AM

RT: 2.94-30.03 o
18.50 NL:
100 2.30E8
95 ] TICF: MS
3 656-100517
90—
85-] oH
80
757
70
657
[0 3
g 607
® !
2 555
3 3
£ 507
o E
Z 455
g I
¢ 40]
35*%
304
25
207
154
104
57
0304 4.31 556 6.81 810 9.39 1146 12.40 17.39 1833 |\ 18.92 20,95 24.66 2615 27.08 27.91
AL e ) St s sy ey Bt s s Bt T [ ST S R B B
4 6 8 12 14 16 18 20 22 24 26 28 30
Time (min)
Hit st RSl Prob Name Library Name Phenol, 3-(2-phenylethenyl)-, (E)-
] 832 863 32.88 Phenol, 3-(2-phenylethenyl)-, (E})- mainlib Formula C14H120, MW 19_6, CAS#17861-18-6, Entry# 110230
2 819 901 21.24 Dibenz[c.e]oxepin, 5,7-dihydro- mainlib 3-Stibenol, (E)-
3 810 811 15.42 Phenol, 4-(2-phenylethenyl)- mainlib !
4 801 804 11.19 Phenol, 4-(2-phenylethenyl)-, (E}- mainlib |
5 791 794 15.42 Phenol, 4-(2-phenylethenyl)- replio i
6 761 771 2.59 Oxirane, 2,2-diphenyl- maintib T
7 759 766 239 1,1-Biphenyl, 3-{1-methylethyl)- mainfib l 7 A
8 757 . 815 11.19 Phenol, 4-(2-phenylethenyl)-, (E)- replib !
9 754 797 1.93 Naphtho([2.1-b]furan, 1,2-dimethyl- mainlib : \ .
16 750 765 1.63 Oxirane, 2,3-diphenyl- mainlip HO - P Y o P
11 742 751 121 1,1-Biphenyl, 4-{1-methylethyl)- replib ~ PN TN -
12 733 735 1.63 Oxirane, 2,3-diphenyl- replib / ~ \/ \/
13 732 735 0.85 Benzene, 1 2-dimethyl-4-(phenylmethy mainlib /7
14 729 839 0.75 9-Methoxyfluorene mainlib
15 728 731 0.72 Methanone, diphenyl-, hydrazone mainlib |
16 726 730 1.63 Oxirane, 2,3-diphenyl- replib \\ /
17 725 746 0.64 Benzene, 1,1-methylenebis[3-methyl-  mainlib B
18 722 725 0.56 Benzene, 1,1-methylenebis[2-methyl- replib ~
19 720 739 0.52 Benzene, 1-methyl-3-[(4-methylphenyl) mainlib
20 718 735 0.48 Benzene, 3.5-dimethyl-1-(phenylmethy mainlib
100~ 197 NL: 9.99E2 Raw data - Library entry
| | 656-100517#1462 RT:
| 18.50 AV:1SB:2 18.36 , 100
807 165 19.08T: +c Full ms |
| 35.00-650.00] 4
60 4
40-] 155483 501 165 195
3 3 -
204 S q 152
3 213 o T
SE TN | 214 S 4778 s 198
0 - - — . 2 ofqr
100~ 196 NL: 9.99€2 :,() i
] S1832, RSI 863, mainiib, 2
] Entry# 110230, CAS# s 4
80 17861-18-6, Phenol, & 4
] 3-(2-phenylethenyl)-, (E}- -50—
60— 4
40 195 ]
a 165 -100—
207; 39 g9 152'“; 197
b T N s e e e s e e e I ]
o—UMﬁ' ‘\”J' L AL S e e e e o S R R 100 200 300 400 500 620
100 200 300 400 500 600 m/z
m/z
1
2f- " H NMR
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abundance

20

g
H
g
Fl
a2
Gl

=

6.0
1

CHLOROFORM:-

3.0

2.0

1jh—cjs—100428-657-H-single_pulse—6.jdf
-D

---- PROCESSING PARAMETERS ----

1.0[Hz]
zerofill

£££ : 1 : TR
machinephase

ppm
auto_reference :

Field strength
X acq_duration
X _domain

X prescans
X resolution

Clipped
Mod_return
Scans
Total_scans

X _90_width

Dante_presat
Initial wait

Relaxation delay

Repetition time

seXp : :
trapezoid3 : O[%
1

FALSE

0.0[s]
: 80[%] : 100[%]
TRUE

5[%] : TRUE

= 14.09636928[T] (600[M
= 1.4548992([s]
= 1K

1
600.1723046 [MHz]
7.0[ppm]

= 16384

=1

0.68733284 [Hz]
11.26126126 [kHz]

1H
= 600.1723046 [MHz]
= 5 [ppm]

"
K]
I
B
&
4]

= 2.4548992[s]

Solvent. = CHLOROFORM-D
Spin_action SPIN ON
Spin_state SPIN ON
Spin_status SPIN ON
Spin_get = 14 [Hz]
Spin_set = 15 [Hz]
Spin_gas_source = AIR
Sample_action LOADED
Sample state LOAD
Sample status LOADED
Changer_sample = 0

X : parts per Million : 1TH

Ijh-cjs=100428637C~single_pulse_dec-3.jdf
CHLOROFORM-D

6.0

K w b A i Y |
L IIUM'M.F.J‘ [ u I""IW W wl’"lul'w"l‘il’mﬁ\ W‘!Mv W"‘ﬂ'j n N\\V'AVN
¥

2f- 3 C NMR

|
el

Lr«,;h/ﬁ""., mﬁﬁ/w.'u*v\vﬁw

|
h

! M L‘w f J’J

v

2.0

-
"l / i

T
g
s

: | + FALSE
sexp : 5.0[Ez] : 0.0[s]
trapezoidd : 0[] ; BO[%] : 100[%]
zerofill : 1

£ft : 1 : TRUE : TRUE
machinephase

=

14.09635628 [T]
0.68206016 [a]

Field strength (600 [

X acq duration

X domain 13c
X fre 150. 91343039 [MEz]
X offset 100 [ppal

X points

X_prescans 4
X resolution 1.44406100 [H2]

[
47.34848485 [kuz]

X sweep
Irr_domain 1"

IIr:freq 600.1723046 [MEz]
Irroffset 5 [ppml

Clipped FALEE
Mod_return 1

scans BT

Total_scans =3¢

X 90 width 10.5 [us]

X acq tize 0.£8205016 [s]
X_angle 30[deq]

X atn 7.46 [dB]

X pulse 3.5us]

Irr atn dec 16.793 (48]

Irr atn moe
Irr moise
Decoupling
Initial wait

Noe

Noe time
Relaxation delay
Repetition time

20.34784 [dB]
ALTZ

TRUE

Solvent = CHLOROFORM-D
Spin_actlon = spIN on
state = SPIN ON
Spin_status = sPIN ON
Spin get = 14[5z]
Spin_set 15 [Hz]
Spin_gas_source T
sample action = LOADED
Sample state = Loap
Sample status = LOADED
changer sample = 0

\‘V’ |_fwinun~'\

T T T T
139.0 1380 1370 1360

1374373

X1 parts per Million : 13C

1329180

T T T T
1320 1310 130.0 129.EI|

1280

1276711

T
1270

126.4838
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RT: 3.02 - 29.99
19.36 NL:
1005 411E7
= TICF: MS
657-100517
85—
80—
©
o
c
©
©
c
>
2
<
o
2
=
[}
o
18.44
2304 370 505  7.00 977 1072 1384 14.83 1830 |\
L L L T I LI B T o ‘ L ‘ LI I A S B B | T [T
4 6 8 10 1 14 16 18 20 22 24 26 28
Time (min)
Hit I RS Preb Name Library Name i 1.3-Butadiene, 1.4-diphenyl-, (E.E}-
- 924 929 18.18 1.4-Diphenyl-1,3-butadiene replib i Formula CT16H14, MW 206, CAS# 538-81-8, Entry# 113564
2 923 924 17.47 13-Butadiene, 1,4-diphenyl-, (E.E)- mainlib \ frans frans-1,4-Diphenyl-1.3-butadiene
3 9213 914 18.18 1.4-Diphenyl-1,3-butadiene replio
4 909 910 10.94 Benzene, 1,1-[1,3-butadienylidene mainlib g AN
5 207 908 10.09 12-Dihydro-3-phenylnaphthalene mainlib 7
6 901 902 18.18 1.4-Diphenyl-1,3-butadiene mainiio /"7 ™
7 897 899 7.12 Benzene, (2-methylene-1-phenylcy mainlib ! \
8 895 919  6.57 Naphthalene, 1,2-dihydro-1-pheny mainlitb i\ /
9 892 898 5.80 Naphthalene, 1,2-dihydro-4-pheny mainlib i A
10 889 890 580 Naphthalene, 1.2-dihydro-4-pheny replib N
n 884 885 17.47 1.3-Butadiene. 1.4-diphenyl-, (E.E)- replib |
12 883 884 421 Benzene, 1,1-{i-cyclobutene-1,2-c mainlib |
13 875 875 3.14 Indenol2.1-alindene, 4b,5.9b,10-t¢ mainiib |
14 875 875 3.14 Indeno[2,1-alindene, 4b,5,9b,10-te mainlib 1
15 872 880 580 Naphthalene, 1,2-dihydro-4-pheny replib |
16 864 865 2.15 Benzocyclobutene, 1,1-bis- mainlib i
17 864 864 215 3-Methyl-1-phenyl-1H-indene mainlib
18 859 859 580 Naphthalene, 1,2-dihydro-4-pheny repiib
100 206 NL:§.99E2 Raw data - Library entry -
B 657-100517#1543 RT:
! 19.36 AV:15B:133 19.20
80 ,20.71-2210T:+cFullms [| 1007
] 35.00-650.00] ]
i 4
0] s o 5
1 128 o]
20 8 129 207 s
BTN E 89 142 174 204
wog: 206 NL: 99982 < ogT T T
] 51923, RS| 924, mainiio, 2
] Enfry# 113564, CAS# kol i
80- 538818, 1.3-Butadiene, | & |
1.4-diphenyt-, [E E}- 50
P i
] 205 ]
40+ 128 19 4
z -100-
0] & 12‘965 207
B T T T T T T T T T CTI T T I
0’“1“\ “”\ “w“\ ‘2\08\ LB LA e e o e 50 100 150 200 250 300 350 400 450 549
100 200 300 400 500 m/z
m/z
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abundance

abundance

1jh-cj:-100413-635-H—single_pulse—4.jdf —--— PROCESSING PARAMETERS —-——
CHLOROFORM-D dc balance : 0 : FALSE
sexp + 0.2[az] : 0.0[s]
trapezoid3 : 0[%] : BO[%] : 100[%]
: 1

zerofi:
N £ft : 1 : TRUE : TRUE
machinephase

auto refersace : 5[%] : TRUE

Fisld_strength 14.00636828[T] (600 (M
5!

204
m
202
1

X acq duration 1.4548992 [s]
= :.:du:ii.n 1
600.1723046 [MHz]
— X offast 7.0 [poal
X pointa 16382
- X prescans 1
v X resclution 0.68733284 [Hz]
eep 11.26126126 lkaz]
Ifr domatn by
Irr_freq 600.1723046 [MHZ]
Irroffaet 5 [ppml
Tri_domain 1"
Tri freq 600.1723046 [MHZ]
{ Tri offset 5 [ppm]
3 | clipped FALSE
rel 1
‘ ans 16
Total scana 16
l X 80 width 12.4[us]
| X acqy time 14548882181
X angTe 5 [deq]
2] X atn 4.5 [as]
b 4 lse 6.2 [us]
Ter mode ofE
Tzt mo oft
Dante presat FALSE
Initial walt 11al
Relaxation delay = 1lsl
Repstition time - 2.4548992[s]
- solvent =
=1 spin_action SPIN OW
spin state SPTN ON
spin status SPIN ON
spin get 16 (2]
1 spin_set 15 [mz]
Spin gas_source = ATR
‘ sample_action ‘LoADED
| Sample state LoAD
=] | ‘ sampls status LOADED
\‘ ‘ | Changer sample - 0
IR |
[} ' |‘ ‘ Il
o | '\\
S a B —
T T T
I |1|4 £9 63 |
cne 2
H2z z
235 &
S b
X s parts per Million : IH
2g- C NMR
. h-cjs—100413-63 —single_pulse_dec—4.jdf ~---- PROCESSING PARAMETERS ——-—
CHLOROFORM-D de _balance : 0 i FALS]
sexp 1 2.00Hz] 1 0.0[s]
NG trapezoid3 : 0[3] : BO[®] : 100[%]
zerofill : 1
£t . 1 : TRUE : TRUE
machinsphaze
Prm

<]

=
Field strength = 14.00635928[T] (600[x
X acq duration - 0.69206015[s]

24 X doma. = 13c
X _freq = 150.91343038 Dumz]
X offset = 100 (ppal
X points = 32758
X prescans -4
X zesolution = 1.44486100[Hz]
“sweep 47.34B43485 [kHz]
Irr domain 1H
Irr freg = £00.1723046 [mz]

4 Irr_offset = Sippm]
clipped = TRUE
Mod return =1
Scana = 218
Total scans = 18
2 90 width = 10.5[ua]
X acq_time = 0.69205016[s]
X angle = 301degl

27 X_atn = 7.46[dB]
X pulse = 3.5[us]
IEz atn dec = 16.793 (a8l
Irr_atn noe = 20.34784 48]
Irr_noise = WALTZ
Decoupling = TRUE
Initial wait - iial
Noe = TRUE
Noe_tims < ie]

29 Relaxation delay = 2[sl
Repetition time = 2.53206015[s]
solvent = CHLOROFORM-
Spin action = sPIN o
spin_state = sPIn on
spin_status = sPn o
spin_get - 141Ez]
spin_set = 15[m]
spin gas source =

=] sample action = LOADED
Sample state = LOAD
sample status = LOADED

‘ ‘ | Changer sample -
‘| \ | N Py oA
= A o e it | e e
T T

T T T T T T T T T T T
139.0 1380 1370 1360 1350 1340 1330 1320 131.i! 1300 1290 }]\_‘Bﬁ 1270 126.0

I

T T T T
1«'4.0 1430 0 1420 1410

= - o = z
= B g El
b -3 =4 =
i i = <
= =] ]

X : parts per Million :

i




2g-MS

5/17/2010 11:41:24 AM

RT: 3.01-29.99
27.31 NL:
100, 6.64E8
95— TICF: MS
E 635-100517
90
85;
80
75
70
65
8 60
= 3
@ ut
2 555
3 3
£ 509
o E
2 459
& |
& 409
35§
30
3.04 431 559 6.88 8.17 9.44 1157 1378 15.06 15.91 19.26 20.34 22.51 23.98 25.62 27.01 \37-61
T ‘ T T T [T T [T T 17 LI R L L LI A L N A O B B | L L L
4 6 8 10 12 14 16 18 20 22 24 26
Time (min)
Hit 8l RSl  Prob Name Library Name | Benzene, 1.1'1".1"+{1.3-butadiene-1.4-diylidene)tetrakis-
1 912 917 86.10 Benzene, 1,1,1",1"-{1,3-butadiene-1,- mainlib | Formula C28H22, MW 358, CAS# 1450-63-1, Entryi# 142192
2 899 900 86.10 Benzene, 1,1,1".1"-(1,3-butadiene-1.- replib | 1.3-Butadiene. 1.1.4.4fetraphenyl-
3 835 847 10.50 Benzene.1.l', (1.3-butadiene-1.. replib ! o )
4 804 830 10.50 Benzene, 1.1' (1.3-butadiene-1,. mainlib
5 802 8460 10.50 Benzene, 1.1.1".1"-(1.3-butadiene-1,! replib i
6 800 805 2.63 Anthracene, 9.10-bis{phenylmethyl)- replib i S
7 799 82t 10.50 Benzene, 1,1,1".1"-(1.3-butadiene-1.: replib ! N
8 755 756 0.5¢ Cyclooctatetraene, 5,6,7 8-tetramett mainlib :
9 722 734 0.14 1,8-Bis(1-azulenyljocta-1,3,5,7-tetfraer mainiib s
10 689 759 2.3 Anthracene, 9.10-bis(phenylmethyl)- mainlib N PN
1 659 714 0.02 9H-Fluorene, 9-[bis{4-methylphenyljr mainiib 4 \\
12 619 673 0.00 (Cyanodiphenylmethyljdiphenylace maintib _/
13 591 617 000 24-Diamino-5.6-dihydro-6,8-diphenyl mainlio \\/ /
14 588 599 0.00 1-Anthracenamine, N-methyl-9,10-dij mainlib T
15 585 660 0.00 9-Benzhydrylidene-10-anthrone mainlib
16 579 585 0.00 Benzene, 1,1.1"1"-(2-butene-1,2,3,4- mainli | P
17 570 663 0.00 Ethene, 1-{anthracen-9-yl)-2-(4-brom mainlib {/,~\\
18 570 579  0.00 Benzenamine, N-(3,4,5 4-tefraethyl-1- mainlib ! [ .
19 570 668  0.00 1.2-Di(9-fluorenytjethane mainlib I \\7/
20 561 596 0.00 Phenol, 4,4-thiobis[2-(1,1-dimethyletr mainlib B
100 358 NL'9.99E2 Raw data - Library entry )
7 635-100517#2292 RT: 27.31 AV:
15B:206 25.19-26.25 , 100+
80 | 28.38-29.48T: + ¢ Full ms | ]
1 | 35.00-650.00] ]
6 167 ‘ ]
- | 50
40; 1359 8
.l 165 267 g 4
152 279 ® 167
126 \‘ 25 7 s S 133 T 168 267 399 357
) B NL:9.99E2 < o ! T -
| $1912,RSI1917. mainlio, Entry#t | S
] i 142192, CAS# 1450-63-1, 5 -
807 i Benzene, R
3] | 1.1°,17,1"-(1.3-butadiene-1,4- -50—
60 i diylidene)tetrakis- —
g 167 | ]
] | 1359 b
i 165 -100—
2] 1521202 %7 279
19 i “2&2360 T T T f 1 T T
ot 100 200 300 400 500 627
200 400 600 m/z
m/z
1
2h- " HNMR

23
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abundance

abundance

NH;

1jh-cjs-100519-683-H-single_pulse—d,jdr PROCESSING PARAMETERS -
"HLOROFORM-D ce : 0 :
seXxp : 0.2[Hz] : 0.0[s]
trapezoid3 : O[%] : 80[%] : 100[%]
zerofill :
ffe i1 TRUE : TRUE
machinaphasa
HyN pachinep)
- auto_reference : 5[%] : TRUE
=
i = Field strength = 14.09636928[T] (600 [M
1= 13 X acq duration = 1.45489921c]
X domain -1
X freq = 600.1723046 [MHz]
= 7.0[
- 16384
=] -
& - 0.68733284 [Hz]
= 11.26126126 [kHz]
=1
§00.1723046 [MHz]
5 [ppm]
600.1723046 [MHz]
5 [ppn]
FALSE
1
Scans 16
Total _scans =16
= X 90_widtn 12.4 [us]
& X acq_time 1.4548992[5]
X angTe 45 [deg]
X atn 4.6[aB)
X pulse 6.2[us]
Ifr_mods
Trimo £
Danfe presat FALSE
Initial wait 11s]
Relaxation delay = 1[s]
Repetition time = 2.4548992[s]
Solvent CHLOROFORM-D
Spin_action SPIN oN
Spin_state - SPIN oN
= Spin_status = SPIN ON
= Spin_get = 14[Hz]
Spin_set = 15[Hzl
Spin_gas_source = AIR
Sample agtion = LOADED
Sampla stata = LoaD
Sample_status = LOADED
ChangeF cample = 0
T T T T T T T
80 6.0 50 40 30 2.0 10 ir
g
g g
2 3
- T
X : parts per Million : IH
NH;
1jh—cjs~100519-683-C—single_pulse_dec-3.jdf - PROCESSING PARAMETERS ----
{CHLOROFORM-D dc_balance : 0 : E
seXp : 2.0[Hz] : 0.0ls]
trapezoid3 : 0[%] : 80[s] : 100[s]
zerofill :
fft : 1 : TRUE : TRUE
machinephase
H,N =
=
=
Field_strength 14.09636928 [T] (600 M
X_acq_duration 0.69206016 [s]
= 13¢
= 150.91343039 [MHz]
= 100[ppm]
32768
4
1.44496109 [Hz)
24 47.34848485 [kHz]
600.1723046 [MHz]
5 [ppm]
FA]
1
a1
4
10.5 [us]
0.69206016 [s]
- 30[deg]
] = 7.46[3B]
& = 3.5[us]
11.793 [dB]
20.34784 [dB]
(ALT!
TRUE
Initial wait 1[s]
Yoo TRUE
Noe_time 21[s]
Relaxation delay = 2[s]
Repstition time = 2.69206016 [s]
Solvent CHLOROFORM-D
Spin_action SPIN ON
= Spin_state SPIN ON
hd Spin_status = SPIN ON
Spin_get -
Spin_set -
Spin_gas_source =
Sample action
Sampla state
Sample status
Changer_sample
e

T T T
110.0 1000 900 80.0 700 60.0 50.0 400 300 200 100 0

T T T T T T T T T T
2200 2100 2000 190.0 180.0 170.0 160.0 150.0 140.0 Tull 120.

>

1450397
131.9223
127.3838
115.5686

X : parts per Million : 13C

2h-MS



fHit 5 RSl Prob Name Library Mome Bergdine )
il B98 913 7554 Benzdine repliby Farmika Clzl-r_?n?. g 184, CAISM_?H_S?-E. Endry# 22993
2 BE7 852 75.54 Bonadine HISTDEMS [1.1*-Biphenyl]-4.£-diamine
3 BA7 B9 7554 Benzidine mainlio ;
4 886 BYE  TFESE Benzding replits i
5 849 877 7554 Benadine replit |
& BA4 959 7554 Benddine replit |
7 H44 856 1480 1.4-Benzensdiomine, N-phenyl- mainli |
B B39 BS1 7554 Benadine replik | ! A
9 27 B34 1480 1.4-Benzenadiamneg N-phanyl- replit ! .
10 B1& B20 427 Benzidine, N-vanilylidens- mainlt ‘ : /.-- N P
11 814 818 1480 |.4-Berzenediarmire, N-phenyl-  replit /’ / Yoo ;o A
12792 799 1.43 [1.1-Biphanyl]-2.7-diamine replib HN——— | ] ) — [ 1
i3 790 794 143 [L1-Biphenyl]-2.2-diomine maindit \ / / Y \\% /
14 784 797 1.06 Phencl, 4|2-pyrdinyimethy)- rrrainlic S \\ - /
15 a4 B0l .04 2, 2-Bipyridine, 4.4-dimathyl- repkn ' _
16 7B2 790 1.43 [l.1-Biphenyl)-2.2'-diaming repit
17 770 779 1.D& 22-Bipyrdine, 4,4-dimethyl replity
18 764 776 0.55 1.2-Benzenediomine, N-phenyh mainkt
1% 745 7AY 10¢ 2 2-Bipyridine. 4.4-dimethyl mainic
280 744 7E9 021 2 2-Bipyndine. &4-dimsthyl rmainiit
o 184 NI 79962 T Raw data - Lieary ey
SHA0S11 41 TE41875 BT
21.71-2288 AV 112582
&l 21.18 . 2364 T+ c Ful e | 100
35.00-650.00] ]
o 50
(5} 4
=
5 I
T
| ® 0 142 53 #9155 W6 744 341 377 _
D: WL 9. 9962 < 0
: :1 51893, B51913, epib. E .
Eniryst 20993, CASH T 4
80— $2-087-5, Benzding &5
3 E
a0 4
1 Jood
20 1834
‘Lm'z B B o o B E e L e e e e L ]
ol N — ' 100 200 300 200 500 by
100 200 200 400 W0 40 mz
miz |
|
2i- ' HNMR
NH,
E'ggg;{ggﬂgﬁgg&smge > pulse—d,jdf 5177 PROCESSING PARMMETERS ----
E' Sexp : 0.2[Hz] i 0.0 (o]
trapezoid3 : 0[%] : 80[%] : 100[%]
=3 BT ko - meom
] HoN machinaphass
27 Zuto_reference : 5[%] : TRUE
<=3
&
<3 a =
= 2 Pt -
ﬁ. Field strength = 14.09636928 [T] (600 ([M
b X_acq_duration 5. 2[s]
- X domain
e X freq 00.1723046 [MHz]
© X offset - 0 [ppm]
= X points 6384
E X_prescans
- X _resolution . 68733284 [Hz]
< X _sweep 1.26126126 [kHz]
3 Iir domain
- Irr_freq 00.1723046 [MHz]
2] Trr offset [ppm]
E Tri domain
Tri_freq 00.1723046 [MHz]
] Tri offset [ppm]
o Clipped "ALSE
- Mod_return
- Scans = 16
= Total_scans =16
23 X 90 _width = 12.4[us]
- X acq_time 4548992 (5]
- X angle 5 [deg]
Ey X atn .6[aB]
X pulse .2 [us]
e mme
Dante_presat 'ALSE
=3 Initial wait [s]
I Relaxation dela [s]
Repetition_time .4548992(s]
=] Solvent HLOROFORIN-D
& Spin action
Spin_state
=4 Spin_status
v Spin_get
Spin_set
27 Spin_gas_source
Sample_action
< Sample_state
= Sample_status
Changer_sample
;o
S
FRE
2 =
<] JL. i
T T T T T T T T
}A7.0 6.0 5.0 4.0 3.0 | 2.0 10 i'
288 g £ g
jisie] “ a 3

25

X : parts per Million : 1H

2i- ¥ C NMR

—hHE



~single_pulse_dec-2.jdf
-D

HaN

-0.1 0 01 02 03 04 0.5 0.6 0.7 0.8 0.9 LO LI 12 L3 14 L5 16 17 18 19 2.0 2.1 22 23 24 25 26 2728

NH,

—--- PROCESSING PARAMETERS —---
c_balanca : 0 : FALSE
H;

: 2.0 : 0.0[s]
trapezoid3 : 0[%] : 80[%] : 100[%]
11
£££ : 1 : TRUE : TRUE
machinephase
ppm

Field_strength
X_acq_duration
X domain

Total scans

X_90_width
X acq_time
X angle
Xatn

X pulse
Tfr_atn_dec
Irr_atn_noe

14.09636928[T] (500 [M
0.69206016 [5]
c

3
150.91343039 [MHz]
100 [ppn]

32768

1.44496109 [Hz]
4734848485 [KkHz]
1H

600.1723046 [MHz]
5 [ppm]

FALSE

1

35

35

10.5 [us]
0.69206016 [s]

30 [deg]

7.46 [dB]

3.50us

11.793 [aB]
20.34784 [aB]

Irr_noise LT
Decdupling TROE
Initial wait 11s]
e TROE
Noe_time 21s]
Relaxation delay = 2[:

Repstition time

So!vent . ‘CHLOROFORM-D
1 Spin action SPIN o
Spin_state SPIN ON
Spin_status SPIN ON
E Spin_get 18 [Hz]
Spin_set 15 [Hz]
e Spin_gas_source = AIR
Sample_action 'LOADED
E Sample state OAD
Sample status LOADED
E Changer sample - 0
g
ERE-E
5
2
A R L L L e L L L L L L Ay L) Bt A E s SRy A e Bt T
220.0 2100 200.0 190.0 180.0 170.0 160.0 150.0 110.0 lr’l.ﬂl 0.0 110.0 100.0 90.0 80.0 700 60.0 500 40.0 30.0 Zﬂ.ii 10.0 0
S 253 5
& E®E 2
g B84 =
X : parts per Million : 13C
2i-MS
Hit- 8 B3l Prob Nome Library Mame (1. 1-Bichenyl]-4.4-damine, 3.3 5. 5-tetramethyl-
1 8RO AY2 7374 [1.01-Biphenyl-4 4-diamine, 3,3.55- eplin Formula C16H20N.2;l:':w‘240. CAS# 54A27-17-7, Eniry# 25571
2 @9 BE& 7376 [1.1-Biphenyl]-4.4-gigmine. 3.3 5,54k mainib 3355 Teramethylbenzidine
3 824 B39 1445 242 &-leframethyl-biphenyl 4.4'dia mainlio |
4 817 B0 7374 [1.1-Biphenyl]-4.4-diamine, 3.3 5.5 replib |
5 808 #17 745 4.6.2.48 Tetromethylbiphenyl-2,.4-dia mainlio
& 758 7&5 151 [1.1-Biphenyl]-4.4-ciomine, M.HMNH- replio
7 731 775 0.44 1.3-Diaming-5é-disy dro-8,9-dimethyl mainlio
] 729 743 041 Dibenzob.dlthicphens, 1.3.6.7-fetrar mainlio
9 722 747 L5 [L1-Biphenyl]-4.4-diamine, MMM mainio
0 711 735 021 Berzenamine. &[(&methyl-Z-benzoth replib
I FI00 732 020 Pymolo[23-f]quinoin-$-ol, 2.3.5,7-tefrc. mainlio
12 703 840 0.5 Benzothiczcle. 2-[c-ominoghenyl|-4-r mainlic
13 702 710 0.2 Banrenaming, 4-(&melhylibeanzoth maoinlib
14 /01 734 0.4 Dehydrothiotolidine sulfonic acid  mainlib
15 &97 762 012 1.3-Diomino-54-dinydio-7 8-dimethyl mainiio
16 495 717 011 [lBenzathisnol3,2-b][1]benzothioph mainlio
17 490 715 00F [Z-Nitrobenzylidene)-p-tolyk-amine mainlio
18 489 834 O08 Indenc(2.1h4.5)thienc[32-blthiopyra mainlio
19 #B& 700 007 4-Methyk5-{l-naphihyl)-2-thiczolami malniio
20 483 715 004 [1]Benzothienc[4.5-b][1]oenzothioph mainlio
240 NL:7.59E2 B Row data - Library enfry
0] | 31-053101978-2052 &T:
] 2IBILTE AVITSSRIZ B0 .
B L ISZ0T: e Fullms |
] 35,004 50.00] 4
40
a0-] o 50
8]
E 5
20 P g ]
E LT £ 3 ds0 70 113 149 200 B g 3es aps
™ n NL:9.99E2 < 7]
g 51880, RSIB92, repibs, Eniing k| = <
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