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1. General Procedures

All reagents were purchased from Aldrich, Acros or Fluka and used without further purification. All
solvents were supplied by Thai companies and used without further distillation. Tetrahydrofuran (THF) was
refluxed with sodium and benzophenone, and distilled. CH,Cl, for cyclic voltammetry (CV) measurements
was washed with conc. H,SO, and distilled twice from calcium hydride. Chromatographic separations were
carried out on silica gel Merck Silica gel 60 (0.0630-0.200 mm).

'H and *C nuclear magnetic resonance (NMR) spectra were recorded on a Brilkker AVANCE 300
MHz spectrometer with tetramethylsilane as the internal reference using CDCI; as solvent in all cases.
Infrared (IR) spectra were measured on a Perkin-Elmer FTIR spectroscopy spectrum RXI spectrometer as
KBr disc. Ultraviolet-visible (UV-Vis) spectra were recorded as a diluted solution in spectroscopic grade
CH,CI, on a Perkin-Elmer UV Lambda 25 spectrometer. Photoluminescence spectra and the fluorescence
quantum yields (®g) were recorded with a Perkin-Elmer LS 50B Luminescence Spectrometer as a dilute
solution in spectroscopic grade dichloromethane and thin film obtained by spin casting. The fluorescence
quantum yields (®g) were determined by comparison with a fluorescence standard of quinine sulfate in 0.1%
H,SO, (@ = 0.58).! Differential scanning calorimetry (DSC) analysis and thermal gravimetric analysis
(TGA) were performed on a METTLER DSC823e thermal analyzer and a Rigaku TG-DTA 8120 thermal
analyzer, respectively, with heating rate of 10 °C/min under nitrogen atmosphere. Cyclic voltammetry (CV)
measurements were carried out on an Autolab potentiostat PGSTAT 12 with a three electrode system
(platinum counter electrode, glassy carbon working electrode and Ag/Ag” reference electrode) at scan rate of
50 mV/s in CH,CI, under argon atmosphere. The concentration of analytical materials and tetrabutyl
ammonium hexafluorophosphate (n-BusNPFg) were 10° M and 0.1 M, respectively. Melting points were
measured using an Electrothermal 1A 9100 series of digital melting point instrument and are uncorrected.
High resolution mass spectrometry (HRMS) analysis was performed by Mass Spectrometry Unit, Mahidol
University, Thailand. The atomic force microscopy (AFM) analysis was performed on Park System model
XE 100 using standard non contact mode with resonance of 316.17 KHz at Ubon Ratchathani University.

2. Synthesis and Characterization
The synthesis of GnFB is outlined in Scheme S1.
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Scheme S1. Synthetic route to GlFB
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Synthesis of 1

To a mixture of 2,7-dibromofluorene (19.34 g, 59.70 mmol) and tetrabutyl ammonium bromide (1.5 g, 4.5
mmol) in DMSO (100 ml) was added an aqueous NaOH solution (50% wt/V/, 20 ml) follow by 1-
bromododecane (32.40 g, 30.12 mmol). After being stirred at room temperature for 3 h, the reaction mixture
was extracted with EtOAc (100 ml x 3). The combined organic phase was washed with water (100 ml), HCI
solution (1 M, 50 ml), brine solution (100 ml), dried over Na,SO, anhydrous, filtered and the organic phase
was removed in vacuum. Purification by column chromatography using silica gel eluent with hexane gave
yellow oil (32.52 g, 82%); *H-NMR (300 MHz, CDCI3) & 7.50-7.37 (6H, m), 1.95-2.01 (4H, m), 1.40-1.0

(40H, m) and 0.95 (6H, m) ppm.
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Synthesis of 2-5

A mixture of 2,7-dibromo-9,9-didodecylfluorene (1) (27.29 mmol), carbazole dendrons G1-4° (7.15 mmol),
copper iodide (3.64 mmol), potassium phosphate (18.21 mmol) and trans-diaminocyclohexane in toluene (70
ml) was refluxed for 24 h under N, atmosphere. After cooling, the reaction mixture was extracted with
CH,CI, (50 ml x 3). The combined organic phase was washed with water (100 ml), brine solution (100 ml),
dried over Na,SO, anhydrous, filtered and the solvent was remove in vacuum. The crude product was
purified by column chromatography over silica gel eluting with a mixture of CH,Cl,:hexane (1:9).

2 (G1): light yellow viscous (73%); "H-NMR (300 MHz, CDCl;) § 8.25 (2H, s), 7.85 (1H, d, J = 7.98 Hz),
7.63 (1H, d, J = 8.48 Hz), 7.56 (6H, m), 7.45 (2H, d, J = 8.48 Hz), 1.98 (4H, m), 1.53 (18H, m), 1.25 (40H,
m) and 0.95 (6H, m) ppm; *C-NMR (75 MHz, CDCls) & 153.27, 152.50, 152.17, 151.02, 142.93, 142.78,
140.50, 140.01, 139.47, 139.35, 138.86, 137.39, 136.90, 130.25, 127.29, 127.01, 126.32, 125.54, 125.35,
123.64, 123.49, 123.42, 122.98, 121.48, 121.35, 121.18, 120.90, 119.83, 55.40, 40.40, 34.80, 32.11, 31.97,
30.10, 29.78, 29.39, 24.00 and 22.73 ppm; FT-IR (KBr) v 3046, 2954, 2927, 2852, 1609, 1579, 1489, 1469,
1364, 1324, 1294, 1265, 1235, 1033, 877, 809, 739 and 614 cm™; MALDI-TOF (m/z) (M") calcd for
C4sHsBrN: 689.359; found 689.221.

3 (G2): yellow solid (76%); m.p. 129-130 °C; 'H-NMR (300 MHz, CDCl;) & 8.30 (2H, s), 8.20 (4H, s),
7.99(1H, d, J = 8.40 Hz), 7.75-7.56 (8H, m), 7.50 (4H, d, J = 8.40 Hz), 7.45-7.37 (5H, m), 2.10 (4H, m), 1.44
(36H), 1.25 (40H, m) and 0.95 (6H, m) ppm; *C-NMR (75 MHz, CDCls) & 153.29, 152.66, 142.58, 140.64,
140.52, 140.22, 139.99, 139.19, 136.11, 131.01, 130.89, 130.41, 126.44, 126.03, 124.06, 123.59, 123.21,
121.79, 121.41, 121.28, 119.43, 116.25, 111.15, 111.08, 109.12, 55.90, 55.57, 40.36, 40.25, 34.76, 32.08,
31.87, 30.07, 30.00, 29.73, 29.37, 29.29, 24.03, 22.65 and 14.09 ppm; FT-IR (KBr) v 3441, 3050, 2953,
2927, 2852, 1629, 1609, 1579, 1362, 1322, 1294, 1261, 1232, 1031, 875, 809, 739, 654 and 610 cm™,;
MALDI-TOF (m/z) (MH") calcd for CsyHgsN: 812.511; found 812.435.

4 (G3): yellow solid (70%); m.p. 235-237 °C; *H-NMR (300 MHz, CDCI;) 5 8.60 (2H, s), 8.31 (4H, s), 8.20
(8H, s), 8.08 (1H, d, J = 8.0 Hz), 7.90-7.77 (7H, m), 7.72-7.63 (8H, m), 7.51-7.48 (10H, m), 7.40-7.37 (8H, d,
J =85 Hz), 2.15-2.13 (4H, m), 1.56-1.43 (72H, m),1.29-1.04 (34H, m) and 0.91-0.80 (12H, m) ppm; **C-
NMR (75 MHz, CDCl,) & 153.21, 151.21, 151.04, 143.04, 142.55, 141.79, 141.58, 141.45, 141.39, 140.25,
140.04, 137.66, 135.43, 134.90, 130.78, 129.97, 129.91, 127.89, 127.51, 127.25, 126.44, 126.05, 125.91,
124.12, 123.82, 123.58, 123.14, 121.86, 121.28, 120.85, 120.10, 119.89, 119.45, 116.23, 111.78, 111.11,
109.14, 55.65, 55.46, 40.39, 36.08, 34.75, 34.53, 34.00, 32.28, 32.07, 31.85, 31.62, 30.08, 29.59, 29.40,
29.28, 26.95, 25.31, 24.08, 22.64, 22.38, 20.73 and 14.08 ppm; FT-IR (KBr) v 3432, 3046, 2958, 2923, 2857,
1629, 1609, 1579, 1489, 1362, 1322, 1294, 1278, 1261, 1232, 1029, 875, 809, 737, 652 and 610 cm™;
MALDI-TOF (m/z) (M™) calcd for C4HsoNS: 693.436; found 693.361.

5 (G4): yellow solid (75%); m.p. 246-248 °C; *H-NMR (300 MHz, CDCl,) & 8.74 (2H, s), 8.62 (4H, s), 8.30
(8H, s), 8.18 (16H, s), 7.95-7.86 (14H, m), 7.71-7.62 (18H, m), 7.46 (17H, d, J = 8.1 Hz), 7.36 (17H, d, J =
8.4 Hz), 2.15-2.13 (4H, m), 1.48 (144H, s) and 1.30-0.81 (46H, m) ppm; *C-NMR (75 MHz, CDCl5) §
155.54, 153.33, 153.12, 152.11, 148.19, 142.56, 142.41, 142.17, 141.96, 141.82, 141.66, 141.55, 141.43,
140.90, 140.51, 140.24, 140.05, 139.41, 137.05, 135.63, 131.91, 130.81, 130.37, 130.01, 129.87, 129.78,
128.92, 127.73, 127.05, 126.48, 126.32, 126.06, 125.23, 124.11, 124.02, 123.83, 123.57, 123.35, 123.15,
122.31, 122.05, 121.81, 121.48, 120.81, 119.93, 119.47, 118.72, 116.23, 114.47, 111.85, 111.50, 111.07,
110.43, 109.12, 65.66, 55.97, 47.96, 39.89, 35.10, 34.75, 34.59, 33.85, 32.07, 31.85, 30.55, 30.11, 29.90,
29.74, 29.63, 29.60, 29.42, 29.28, 29.14, 28.34, 26.96, 26.15, 24.60, 22.93, 22.80, 22.64, 22.45, 21.67, 19.56,
and 14.11 ppm; FT-IR (KBr) v 3432, 3050, 2953, 2927, 2861, 1629, 1612, 1579, 1487, 1362, 1322, 1276,
1261, 1232, 1031, 875, 807, 737, 654 and 612 cm™; MALDI-TOF (m/z) (M") calcd for C,HsgNS: 693.436;
found 693.361.

Synthesis of GnFB

A mixture of 2-5 (0.13 mmol) and 2,1,3-benzothiadiazole-4,7-bis(boronic acid pinacol ester) (0.043 mmol),
Pd(PPh3)4 (0.0087 mmol) and 2 M Na,CO; (10 ml) in THF (20 ml) was degassed with N, for 5 min. The
reaction mixture was stirred at reflux under N, for 24 h. After being cooled to room temperature, water (50
ml) was added. The reaction mixture was extracted with CH,CI, (50 ml x 3), washed with water (50 ml), and
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brine solution (50 ml), dried over Na,SO,4 anhydrous, filtered and the solvents were remove to dryness. The
crude product was purified by column chromatography over silica gel eluting with a mixture of
CH,Cl;:hexane (1:9).

G1FB: yellow solid (74%); m.p. 68-70 °C; 'H-NMR (300 MHz, CDClI,) & 8.64 (1H, d, J = 9.3 Hz), 8.25-
8.18 (9H, m), 8.09-8.04 (1H, m), 7.91 (1H, d, J = 8.4 Hz), 7.79 (1H, d, J = 7.8 Hz), 7.70 (1H, d, J = 7.8 H2),
7.72-7.65 (2H, m), 7.57-7.50 (4H, m), 7.42 (4H, d, J = 9.3 Hz), 7.34 (2H, d, J = 10.8 Hz), 2.09-2.07 (4H, m),
1.51 (18H, m),1.15 (12H, m) and 0.84-0.80 (10H, m) ppm; *C-NMR (75 MHz, CDCls) & 154.43, 153.11,
151.45, 142.87, 140.73, 139.51, 139.43, 137.21, 136.45, 133.60, 128.45, 127.98, 125.49, 124.04, 123.62,
123.47,121.55, 121.02, 119.90, 116.35, 109.32, 55.62, 40.34, 34.79, 32.09, 31.92, 30.13, 29.68, 29.41, 29.34,
24.15, 22.68 and 14.11 ppm; FT-IR (KBr) v 3441, 3041, 2953, 2923, 2852, 1612, 1581, 1487, 1467, 1364,
1322, 1294, 1261, 1232, 875, 809, 741, 665 and 614 cm™; MALDI-TOF (m/z) (M") calcd for CggHgsNS:
975.487; found 975.489.

G2FB: yellow solid (64%); m.p. 158-160 °C; *H-NMR (300 MHz, CDCI;) & 8.28 (4H, s), 8.25-8.18 (9H, m),
8.17 (8H, s), 8.14-7.98 (10H, m), 7.77-7.66 (12H, m), 7.47 (8H, d, J = 8.4 Hz), 7.36 (8H, d, J = 8.4 Hz), 2.18
(8H, m), 1.68-1.48 (48H, m), 1.34-0.88 (32H, m) and 0.85-0.78 (12H, m) ppm; *C-NMR (75 MHz, CDCl5)
0 154.39, 153.56, 151.51, 142.56, 140.56, 140.39, 140.19, 136.79, 136.11, 133.58, 130.90, 128.55, 128.05,
126.00, 125.91, 124.13, 124.00, 123.56, 123.15, 121.86, 121.39, 120.14, 119.39, 116.23, 111.16, 109.10,
55.77, 40.30, 34.74, 32.05, 31.83, 30.11, 29.70, 29.60, 29.55, 29.39, 29.26, 24.20, 22.62 and 14.06 ppm; FT-
IR (KBr) v 3046, 2958, 2923, 2852, 1631, 1609, 1579, 1484, 1467, 1452, 1362, 1324, 1294, 1259, 1232,
1103, 1033, 877, 807, 739, 654 and 612 cm™; MALDI-TOF (m/z) (M*) calcd for CigqH,2oNgS: 2576.737;
found 2576.948.

G3FB: yellow solids (55%); m.p. 218-220 °C; *H-NMR (300 MHz, CDCls) & 8.58 (4H, s), 8.28 (8H, s),
8.16-8.03 (26H, m), 7.87-7.84 (12H, m), 7.69-7.60 (16H, m), 7.46 (16H, dd, J = 1.5 Hz, J = 8.7 Hz), 7.35
(16H,d, J = 8.7 Hz), 2.24 (8H, m), 1.46 (144H, m) and 1.39-0.85 (92H, m) ppm; **C NMR (75 MHz, CDCl,)
5 142.54, 141.42, 140.23, 130.78, 123.81, 123.55, 123.12, 116.21, 109.11, 34.73, 32.04, 31.81, 29.61, 29.25,
22.60, 14.05 ppm; FT-IR (KBr) v 3437, 2953, 2923, 2852, 1658, 1640, 1629, 1609, 1491, 1482, 1467, 1449,
1362, 1322, 1296, 1278, 1261, 1232, 1020, 875, 807 cm™; MALDI-TOF (m/z) (MH") calcd for Ca1,H345N16S:
4345.705; found 4345.720.

G4FB: yellow solid (57%); m.p. >250 °C; 'H-NMR (300 MHz, CDCls) & 8.72 (4H, s), 8.59 (8H, s), 8.26
(16H, m), 8.14 (32H, m), 8.07-7.86 (34H, m), 7.73-7.52 (36H, m), 7.43 (32H, d, J = 8.1 Hz), 7.32 (32H, J =
8.7 Hz), 2.27 (8H, m), 1.41 (288H, s) and 1.39-0.75 (92H, m) ppm; *C-NMR (75 MHz, CDCls) & 154.41,
153.90, 151.48, 142.53, 142.13, 141.65, 141.39, 140.20, 137.09, 135.61, 133.61, 130.79, 129.99, 129.77,
128.71, 128.11, 126.45, 126.04, 124.21, 124.00, 123.80, 123.54, 123.11, 121.74, 120.15, 119.45, 116.21,
112.14, 111.67, 111.03, 109.08, 84.05, 59.79, 55.92, 53.23, 40.39, 38.69, 36.35, 34.71, 32.03, 31.80, 30.15,
29.71, 29.62, 29.57, 29.43, 29.24, 27.10, 24.28, 22.59, 19.74 and 14.06 ppm; FT-IR (KBr) v 3046, 2958,
2923, 2861, 1629, 1607, 1581, 1464, 1452, 1322, 1294, 1278, 1259, 1232, 1033, 1022, 875, 807, 739, 667,
654 and 610 cm™; MALDI-TOF (m/z) (MH") calcd for CsgsHsgsN3,S: 7888.641; found 7888.408.

2. Computer quantum calculation results
The ground state geometries of GnFB were fully optimized using PM6 level, as implemented in
Gaussian 09.*

3. Device fabrication and testing

Double layer green OLED devices using GnFB as a non-doped green emissive layer (EML) with the
device configuration of ITO/PEDOT:PSS/GnFB(spin-coating)/BCP(40 nm)/LiF(0.5 nm)/AI(150 nm) were
fabricated and characterized as followed. The patterned indium tin oxide (ITO) glass substrate with a sheet
resistance 14 Q/C1 (purchased from Kintec Company) was thoroughly cleaned by successive ultrasonic
treatment in detergent, deionised water, isopropanol, and acetone, and then dried at 60 °C in a vacuum oven.
A 50 nm thick PEDOT:PSS hole injection layer was spin-coated on top of ITO from a 0.75 wt.% dispersion
in water at a spin speed of 3000 rpm for 20 s and dried at 200 °C for 15 min under vacuum. Thin film of
GnFB was deposited by spin-coating CHCls:toluene solution (1:1) of GnFB (1% w/v) on top of
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PEDOT:PSS layer at a spin speed of 3000 rpm for 30 second to get a 40 nm thick of EML. The film
thickness was measured by using a Tencor a-Step 500 surface profiler. Then BCP was deposited onto the
surface of the GnFB film as electron-transporting layer (ETL) with a thickness of 40 nm by evaporation
from resistively heated alumina crucibles at evaporation rate of 0.5-1.0 nm/s in vacuum evaporator
deposition (ES280, ANS Technology) under a base pressure of ~10° mbar. The film thickness was
monitored and recorded by quartz oscillator thickness meter (TM-350, MAXTEK). The chamber was vented
with dry air to load the cathode materials and pumped back; a 0.5 nm thick LiF and a 150 nm thick
aluminum (Al) layers were the subsequently deposited through a shadow mask on the top of BCP film
without braking vacuum to from an active diode areas of 4 mm? The measurement of device efficiency was
performed according to M.E. Thomson’s protocol and the device external quantum efficiencies were
calculated using procedure reported previously.” Current density-voltage-luminescence (J-V-L)
characteristics were measured simultaneous by the use of a Keithley 2400 source meter and a Newport
1835C power meter equipped with a Newport 818-UV/CM calibrated silicon photodiode. The EL spectra
were acquired by an Ocean Optics USB4000 multichannel spectrometer. All the measurements were
performed under ambient atmosphere at room temperature soon after breaking the chamber.
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Figure S1 The optimized geometry (Uppermost), and FMO of GnFB calculated by PM6 level of
theory.
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Figure S2 Tapping mode AFM image of spin-coated films of GnFB.
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Current Data Parameters
NAME

Kov2010
EXPNO 3565
PROCNO 1
F2 - Acquisition Parameter
Date_ 20120339
Time 18.12
INSTRUM avigo
PROBHD 5 mm B0 BE-1H
PULPRCG zq
32768
SOLVENT CpCll
NS 1
Da ¢
4456,403 Hz
FIDRES $.137215 Hz
AS 1,6428515 z¢
RG 20,2
oW 111.2¢0 s
CE 5.00 La
TE 300,0 &
L1 1.00000000 €
ssssmmnm CHANNEL f1 ammme=m
NUC1 1H
Pl 16.50 vs
PL1 ~6.00
SFO1 300,1313506 M

F2 - Processing parawetsrs
SI 63

16384
SF 300.1300053 NH
L WOW BN
S&8 0
\ ‘ ‘ | L3 1.02 Hz
\h S as
=N Y * A pC 1.40
il T T T T T T T T T T T 7 T T T Y T T
85 2.0 as 8.0 75 1.0 6.5 6.0 LE ] 5.0 46 4.0 5 34 25 20 16 10 05 ppm
Na? W/ '
R0
~ [0 I
Current Data Parameters
NAME Kov201o
EXPNO 353
PROCNO 1
F2 - Acquisition Paramate
Date 20110926
Timo 22.%0
INSTRUM avioo
PROBHD 5 mm BBO B3-1H
PULPROG 2zgdc
™ £5536
SOLVENT opcl3
NS 4096
DS 2
SWH 17935,611 H
FIDREZ 0.274425 1
AQ 1.8219508 3
RG 4056
o 27.800 u
LE .00 u
TR 90.0 K
m 2.00000000 =
dil 0.03000000 5
Ssememoz CHANNEL f1 eeme=
NUC1L 13C
21 7.60 w
BLL =3.,00 4
§F01 75.4752953 i
P — L £2 mwmzai
CPDPRG2 waltzlg
NUC2 1H
PCPD2 9600 m
pPL2 -6.00 &
PL1Z 6.00 &
8FO2 300.1322005 W
F2 - Processing paramate-s
81 32768
SsP 15.4R77440 N
wWoW Em
w ssa a
| o0 | n 2 };g l.cg ¢
PC 1.40
T T T T T T T 2 T T T u T T T 3 y —
223 180 18¢ 17C 160 150 180 130 120 110 100 90 80 W &6 S0 40 30 20 e PR
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Compound 3

Coady
Current Data Parameters
BAME Nov2010
EXPNO 3627
EROCNO 1
F2 - Acquisition Paramete:x
Date_ 20111004
Time 20,15
INSTRUM avioo
PROBHD S mm BBO BB-1H
PULFROG zg
o 32768
SOLVENT <DC13
NS 4
D2 u
SWH 4496.403 kz
FIDRES 0.137219 Fz
A 3.6436515 ge
&G 90.8
D 111.200 us
DE §.00 us
TE 320.0 ¥
Ll 1.00000000 ze
=zssmmen CHANNEL fl wzozz=
NUC1 1H
Pl 16,50 us
PLY =6.00 48
§FO1 300,1313508 M
F2 - Processing parametors
SI 16364
8F 300.1300083 Mo
WOW Ed
U £s8 0
M 1B 1.00 Hz
\ cB °
— W BC 1,40

T T T T T
105 100 95 980 85

L T U T T T T T T T T T T Y T
75 70 68 60 55 650 45 40 38 30 25 20 15 10 05 ppm

asslld

g

Current Data Parameters
NAME Nov20l0
EXPHO 3850
PROCNO 1
F2 - Acquieition Paramete
Date z011l0¢e
Time 11.48
INSTRUM avioo
FROBHD § mm B20 BB-1M
PULPROG zede
TD 65536
ECLVENT €oCl3
N8 12433
bs 2
8WH 17985.611 X
FIDREE 0.274435 §
AQ 1.82195¢8 g
RG 645.3%
o 27.800 u
DE 6.00 u
TE 305.0 K
D1 2,00000000 &
dil 0.03000000 &
moscemmn CHANNEL £l wemam
RUCL 11¢
Pl 7.60 @i
PL1 -3.00 1
grol 75.4752353 4
HANNEL £2 wmmen
waltzis
1H
$6.00 ue
-6.00 dtf

6.400 dF
300,1312005 Nt

F2 - Processing parameters
327

81 63
&F TS.46774090 ML
KDW =]
Ss8 [
Ls 1,00 Hz
J - Lo GB Q9
= v e 1.40

T T T T T T T T T T T t T T T T T T T T
10 200 190 130 170 160 150 140 130 120 210 100 &g BO ey €0
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Compound 4

T Ul T ) S A T T
grzegsgnersnadrganesarsagaenag drabsusactonscaibesiaanaada
R R R P BEAABRR30535353a83548a0a8s0
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Current Data Parameters

NAME Nov2010
EXPNO 3573
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111001
Time 14.04
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG zg

TD 32768
SOLVENT CDC13

NS 8

Ds 0

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec

P1 16.50 usec
PL1 -6.00 dB
SFO1 300.1313506 MHz
F2 - Processing parameters
SI 16384

SF 300.1300053 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T

L s

SR R B . BRUKER
' : e

) i | r 1 Y

Current Data Parameters
NAME Nov2010
EXPNO 3574
PROCNO 1

F2 - Acquisition Parameters
Date_ 2011100
Time 19.18
INSTRUM av300
PROBHD 5 mm BEO BB-1H
PULPROG zgdc

D 65536
SOLVENT CDC13

NS 8192

DS 2

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 325

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec

CHANNEL f1 =
1

7.60 usec
-3.00 dB
75.4752953 MHz
CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 96.00 usec
PL2 -6.00 dB
PL12 6.00
SFO2 300.1312005 MHz

F2 - Processing parameters
SI 32768

SF 75.4677490 MHz
WDW EM
SSB o
LB 1.00 Hz
J GB o
" PC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Compound 5
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Current Data Paramelers

Novadit
EXPNO 249
PROCNO 1
F2 - Acquisition Paramete:
Date_ 20101220
Time 17.44
INSTR avioe
PROBHD & mm BBO BB-1H
PULFROG
32768
% SOLVENT €DCl3
NS 1
=] o
SWE 4495.4u4 1
FIDRES 0.13721% B
A0 3.64128515 &
RG 45.3
] 111.200 1
DE 6,00 u
ax TE 300.0 K
y o1 1.00000000 s
mmmazzzz CHANNEL £1 s=wes
NUC1 1H
PL 16,50 u
Pl -6,00 d
EFO1 300.1313506 M
F2 - Processalng parameter
’ 81 16364
SF 300.1300053 N
WoW EM
598 0
LB 1.40 ¥
\ 3 aa [}
pC 1.00
T T T T T T T T T T T L L) T T T T T T L] T T
108 100 95 60 B5 80 75 70 65 60 55 50 43 40 35 30 25 20 18 10 05 ppm
dnlelelsl\e O le
B ela i g BEEE P
y 4 1 W y ~
y s 23 3 Lald 4 e 3

1'% Ty e =A%

4

PR TR b PR R Eao ABD AT AM AT SRS

5

N’"‘:OO"’U’Q"'V;O’G’W—ZA‘& - 0w I\OQNBFWWGNG!‘UH

Rl w mm s > T G B R )
digssgestannsasiag 5 REEREfiLIETY BRUKER
ﬂ:HMNﬂ'f"N—‘—‘dﬂr‘ﬁwﬂﬂr‘N ~re ﬂﬂnﬂﬂﬂ“«ﬂﬂﬂﬂﬂ"‘

Current Data Parameters
NAME

Rav2010
EXPRO 285
PROCNO 1
P2 - Acquieition Paramete
Date_ 20101223
Time 8,34
INSTRUM aviae
FROBHD 5 mm B2C BB-1H
PULBROG 2gdc
™ §5834
SOLVENT cpell
NS 10240
DS z
EWH 17985.611 F
FIDRES 0,274439 F
AQ 1,82198508 ¢
RG 2580.1
oW 27.8001
us .00\
TE 300.90 %
531 2.0000000C ¢
dll £.0300C000 ¢
wmmmszzz CHANNEL f1 ass=
nUC1 11C
Pl 7.60
PL1 -3.00
SFOL 75.4752953
smmmmusz CHANNEL 2 ==s=
CPRPRG2 waltzlé
NUCz 1F
BCPD2 96,0¢C
PL2 -6.00
PL12 5.400
SFOZ 300.1312006
P2 - Procesalng paramete
sl 12761
13 75.4877490
woW EM

) A 3] J L AN 558 y
LB 1.03
GB D]
PC 1.4

T T T T T T T T T T T T
200 150 180 17¢ 160 150 140 139 120 110 100 a0 L1 70 60 50 40 30 z0 10 ppn
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Current Data Parameters
NAME

1inev2011
EXPNO 1933
PROCKO 1
F2 - Acguisition Paramete)
Date_ 20130328
Time 17.18
INSTRUM aviog
PROBHD 5 wm B3O BB-1H
PULPROG zg
32768
SOLVENT CcDCl3
E] E
pe °
SWH 4496.403 1
FIDRES 0.137219 4
AQ 3.6438515 51
RG 228.%
oW 111.200 u
DE 6.00 u
T8 300.0 K
Di 1,00002000 &

SFO1

=== CHANNEL £1i mewmm
1

H
16.5¢ o
-6.00 4
300:1313508 M

F2 - Processing parameter
SI 16

8F
WDW
888
LB
cR
PC

300.1200083 K
M

]
1.00 H
o

1.00

T
1" 10 9 ] ] 4
EF’ e “ﬁ
ﬁri‘:‘r ‘3
MBS AN N ANOWN
L N N T o e 2B G TRSENETRRER
ERANOAPEC ARGV EO® . d . ' o, e e Patie WS b,
s:a:::::::'f:';azczﬁ::a 23 g szozzaanzdi: BIRU R
\ L \ ) \ | P
Wiz v W\
‘|\| M
C\xre" Data Paramsters
J 20cE0%
EXP\IO 137
FROCHO 1
Fi - Acgquisition Paramete
Date_ 20831031
Time 8.07
INSTRUM avioo
PROBED 5 mm BBO BA-1H
PULFROG zgde
T £55156
SOLVENT (& Haa%)
NS 13312
D& 2
SWH 17985:611 H
FICREE 0.274435 H
| B 1.8219509 a
RG €502
ow 27,00 u
DE €.t u
TE 390,50 X
DL 2.0000000C 5
dil 0.030000CC &
zozwewwm CHANNEL £1 wease
NUCI 11c
Pl T.40 u
PLL -3.604d
5901 75.4752533 M
‘ CHANNEL £2 wwwem
| ! CPDPRG2 waltzis
| N2 bV
POPHZ 93 u
PLZ 5 d
| FLL 5 d
§F02 300,1312005 M
F2 - Frocessing parameter
51 32ves
SF 75.4677453 ¥
WoW EY
£5B
l Le
(/-]
UL (o -\ . JLH LD
T T T T T T 7
aoo 90 180 70 160 152 140 130 138 112 0 L2 49 30 0 Ppn
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Compound G2FB

Current Data Parareters

NAME 1iFeb2010
EXPNC 1656
PROCKO 2
F2 - Acquisition Paramete:
Date_ 2010080
Time 16.31
INSTRUM aviod
Y FROBHD 5 mm BBO BB-1H
PULPROG zg
T 32768
SOLVENT CDCl3
NS 1
DS e
SWH 4496.401 H1:
FIDRES 0.137219
A 3.6438515 =t
RG . 128
W 111,280
CcB §.00 u
TE ae0.0 K
DL 1.00000000 =
= CHANNEL £1 mmams
KUC1 1R
Pl 16.50 w
PLL «6,00 dl
SFO1 300.1313506 M
\J F2 - Processing paramater
81 16384
SF 300.1303083 M
RN

WDW
41 558 0
L‘_ 1B 1.00 8
5 = o, ROV ey [el:] g
=0 ) [ »e 1,00

T T T T T T T T T T T T T il T T T T T

9.0 86 20 76 70 65 60 55 50 458 40 34 3.0 25 20 1.5 10 05 ppm
K4 g»’; ‘\\" Kts
~ 2
Wl el i EE

T |

M- o—64—
nwnwwmomn-gmmanﬂowmw«vmmwo

e R S R AR S PR b K MR R SR () 2 F STLQARQRRSRES «8R
ARGRTSSSARNRRRRANIANAERARAS dire M SeNMoaAmmawnw Seo
-lr-‘r-‘rodHnﬂﬂ*daﬂﬂ:—c—dndﬂ—cnﬂ—‘#n FF\F L - Lol .

SN \/ B R

= \/

=
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Current Data Parameters
NAME 11Feb2010
EXPNO 1737
PROCNO 2
F2 - hequisltion Paramete
Date 20100805
Time 7.45
INSTRUM avioo
PROBHD S wm 3BC BB-1lH
BULPROG rgde
™ 65538
SOLVENT coel3
Hs 13312
ne 2
SWH 17985.611 H
PIDRES 0.274423 H
AQ 1.8219508 2
RG 4597.5
il 27.000 w
CE 65,00 v
TE 300,03 ¥
D1 2,00000000 &
dll 0.03050000 ¢
mowwnnms CHANNEL £1 wesws
NUCL 13c
Pl 7.60 v
PL1 -3.00 ¢
gPOL 75.4752953 »

=zmzmzane CHANNEL £2 wames

CPDPRG2 waltzls
NUC2 1H
PCPD2 96.00 L
PLZ «§.00 ¢
PL12 6.00 ¢
§F02 300,1312005 »

P2 - Procesaing paramete:r
81 32768

SF T5.4677450 b
EN

Q
1,001

a
[ 1.49

T T T T T T T T T

T T T T T T T T T T T T
200 190 180 176 160 150 140 130 120 116 166 S0 L1 0 60 56 40 0 0 Le ppn
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Compound G3FB
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Current Data Parameters

NAME Wovael1o
EXPNO 1571
PROCNO 1
F2 - Acquisition Paramete;
Date_ 20110930
Time 18.41
INSTRUM avioo
BROBHD & mm 2BO 3B-1H
PULPROG 29
T 32768
SOLVENT cpe12
N3 1
De o
SWH 449€.403 K
FIDRES 0.137213 Hi
A0 1.6433515 3¢
RAQ 161.3
oA 111.200 us
DE §.00 ut
TR 300.0 %
D1 1.00000000 2¢
======== CHANNEL fi =====:
NUC1 1E
Fi 16.50 w
PL1 -£.00 a1
U sF01 300,1313506 M2
' F2 - Processing parameter)
| SI £384
| A sF 100.1300053 W
l‘ iy WoW EM
UlIJ ‘J ssp o
i 18 1.00 4
ca o
_.,Ju L . PC 1.00
T
7

338 Rasna o 254 RIETRS 8
NHS O Mmmm e & e . o .
$33 afg3q 3 Fed :\:\TP&T -
Current Cata Parameters
NAME Nov2010
EXPNO 31872
BROCNO 1
F2 - Acquieition Paramete
Te 20111001
Time 8.54
INSTRUM aviod
PROZHD 5 mm BEBO BB-1H
PULPROG zgdc
™D 65536
SOLVENT o) ]
NS 13312
DS 2
SWH 17985.611 ¥
FIDRES 9.274439 H
2 1,8215508 8
RG 2048
O 27.800 u
LE G.00 W
kY 300.0 k
p1 2.00000000 =
d11 0.03000000 &
szz=nwse CHANNEL £1 esa::
HUCl 13C
Fl 7.80 1
PLY -3.00 ¢
SFOL 75.4752353
wsezz=nm CHANNEL f2 ==as
CPDPRGZ waltzls
wUC2 1H
PCPD2 96.001
PL2 -6.00 1
PL12 6.00
SFC2 3100.1312005 |
F2 - Processing paramete
12768
T5.4677490
D -
It SB L
1.90C
C
PC 1.4¢
T T T T T T T T T T g T T T T v T T _. T
210 200 156 180 270 160 150 140 136 120 130 1ce so B0 e &0 €0 a0 30 20 10 PR
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Compound G4FB
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Current Data Parameters
KAME Nevz2010
EXPNO 3678
PROCKRO 1
F2 - Rocgquisiticn Parametm
Date 20111002
Time 15.02
INSTRUM avico
PROBHD & wm BBO BEB-1H
FULPROG 29
™ 327¢48
SOLVENT Thela
NS 3
Ds 0
Swh 4496.403 H
FIDRES 0.137219 H
AQ 3.£438515 a
RG il4
oW 111.200 u
DPE €.00 u
TE 300.0 K
01 .$000C0000 8
| == CHANNEL {1 =====
{ KuCcL 1H
| Pl 16.50 u
FL1 -6.00 4
SFO1 300,1313506 M
| F2 - Processing parameter
| 81 16384
t SF 300.1320053 ¥
L WOW EM
b ‘.J §58 a
f/ F { | 1B 1.00 ¥
/ f Mo oce 3
I, L N~ =4 SN T o
T T T T T T T T T T
11 10 8 ] 7 6 [3 3 2 1 ppm
A ORI
I3 e 2 }
|Ni«i olglelE aie s |z ..4|
I | -
;23332\25an«=='«me:~6& P O, 4‘ =
bt o ey B D e B Sy L5 N MTAlAdNceu@oow
B A S R P DT R P o) A "Q“?"‘,"_"g“}{ﬂ_ﬂ.ﬁqe
SAANIASAANSANaasdnass FRE B R xaw
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' spGREn
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Current Pata Parameters
NAME Novadalo
EXPNO 18%6
PROCNO i
F2 - Acquisition Paramete
Late_ 2011100
Tine 8.36
INSTRUM avign
PROBHD 5 mm B3O BB-1H
BULPROG zgde
T 65538
SOLVENT pels
RS 17403
DS 2
SWH 17985.611 ¥
PIDRES 0.,274435 8
AQ 1.8219803 5
RG 1824.8
K 29 808 u
DE 6.00 u
TE 302.0 X
23 8 2.03030000 8
éll 0.03000000 8
mmemmnee CHANNEL f1 wxaem
NucL 1ac
123 7.60 u
PL1 -3.00
SFOL 75.4752951 4
wwwosmezz CHANNEL £2 wamew
CPDPRGZ waltzle
KUC2 1H
PCPD2 96.00 u
PLZ -6.00 4
FLLZ 6.004d
SFO2 300.1312008 M

F2 - Processing pavameter
S1

T T T T T T T T T T T T
i1C 220 190 180 170 160 150 140 130 120 11C  1¢C0 90 L
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14 75.4677490 M
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LS 1.00 8
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