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General Information.

All other reagents were used as received from commercial sources,
unless otherwise stated. Unless otherwise noted, all experiments were
carried out under N, atmosphere in oven-dried glassware using stander
syringe, cannula and septa apparatus. Tetrahydrofuran, Toluene and
hexane were dried with sodium and distilled before use. CH,Cl, were
dried over CaH; and distilled before use. All the "H NMR and *C NMR
were recorded in CDCIl; solution unless otherwise stated. Coupling
constants (J values) are given in Hertz (Hz) and chemical shifts are
expressed in parts per million (ppm). Substrate was prepared from the
corresponding readily available 4,6-dibromoisophthalaldehyde after
several steps. UV-Vis and PL spectra in diluted dichloromethane solution
(10 M) were recorded using a Hitachi U-3300 spectrophotometer and a
Hitachi F-4500 fluorescence spectrophotometer, respectively. Quantum
yield was measured with reference to Coumarin-I (@ = 0.99)". The
wavelength at the intersection point of the two absorption spectra
between the sample and the standard was taken as the cxcitation
wavelength for PL spectra and determining quantum yields. The HOMO
energy level of the studied compound was calculated from the oxidation

potential (E"?

) obtained from the cyclic voltammetry (CV) measurement
with Pt wire as counter electrode, glassy carbon electrode as working
electrode. The potentials were measured against an Ag/Ag" (Ag/0.01 M

AgNOs) reference electrode. The final results were calibrated with the

ferrocene/ferrocenium (Fc/Fc") couple. Under the assumption that the
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energy level of ferrocene/ferrocenium is 4.8 eV below vacuum, the
HOMO energy levels of 2¢ and 4a-4g were determined from the
equation: 4.8 eV + E'? (versus Fc/Fc").
Device fabrication and characterization.

The EL devices with a configuration of ITO/TCTA (50 nm)/4a (3%) in
DMPPP (30 nm)/BCP (10 nm)/TPBI(30 nm)/LiF(1 nm)/Al (100 nm)
were fabricated by sequential thermal evaporation onto a clean glass
precoated with a layer of indium tin oxide having a sheet resistance of 25
ohm/square. The effective area of the emitting diode is 9.00 mm’.
Current, voltage and light intensity measurements were recorded
simultaneously using a Keithley 2400 source meter and a Newport
1835-C optical meter equipped with a Newport 818-ST silicon
photodiode. EL spectra were measured on a Hitachi F-4500 fluorescence
spectrophotometer. All the measurements were carried out at room

temperature in the air.

A. Representative Synthetic procedures:

(I) Synthesis of 2,3,6,7-tetraphenylanthracene 2c

Scheme S$1
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(b)

4,6-Bis((4-tert-butylphenyl)ethynyl)isophthalaldehyde :

Nitrogen was bubbled through a mixture of THF (80 mL) and
triethylamine (80 mL) for 30 min, and to this solution was added
4,6-dibromoisophthalaldehyde (5 g, 17.1 mmol), Cul (0.326 g, 1.71
mmol), PdCI,(PPhs), (0.602 g, 0.86 mmol), and
1-tert-butyl-4-ethynylbenzene (6.23 g, 39.4 mmol). The resulting
solution was stirred at 80 °C for 8 h before it was cooled to room
temperature. Solvent was removed under reduced pressure, and the
solution was filtered through a short silica bed with ethyl acetate/hexane
(1:1 volume ratio). After concentration in vacuo, the crude material was
eluted through a silica column with ethyl acetate/hexane(5/95) to afford
the desired product (4.74 g, 62 %) as a yellow solid.

Synthetic procedure for 2,3,6,7-tetraphenylanthracene (2c¢).

A mixture of compound 1c¢ (6.5 g, 22.4 mmol), Cu(OTf), (0.081 g,
0.22 mmol) and CF,HCO,H (1.1 g, 11.2 mmol) in 1,2-dichloroethane
(240 mL) was stirred for 10 min at 100 ‘C under Ar atmosphere. To this
mixture was added a 1,2-dichloroethane (10 ml) solution of
4,6-bis((4-tert-butylphenyl)ethynyl)isophthalaldehyde (1.0 g, 2.2 mmol)
drop-wise over a period of 2 h, and the mixture was stirred for additional
3 h. The solution was cooled to room temperature before it was treated
with saturated NaHCOj3 aqueous solution. The organic layer was extracted
with dichloromethane, dried over MgSO, and evaporated under reduced
pressure. The crude product was eluted through a silica column using

dichloromethane/hexane as an the eluent, giving 2¢ (0.87 g) in a 55%
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yield.

Scheme S2

(e) 9,10-Dibromo-2,3,6,7-tetrakis(4-tert-butylphenyl)anthracene  (3).
A dichloromethane (70 mL) solution of 2¢ (0.5 g, 0.71 mmol) was cooled
to 0 °C, and to this solution was added dropwise a dichloromethane
solution (2 ml) of Br, (0.25 g, 1.56 mmol) for a period of 5 min. The
mixture was stirred for 0.5 h in dark. A saturated aqueous solution of
Na,SO; was added, and the resulting mixture was extracted with
dichloromethane, dried over MgSQ,, and concentrated under reduced
pressure. The residues were eluted with CHCls/hexane (5/95) through a

silica column to afford compound 3 ( 0.495 g ,81%) as a yellow solid.

Scheme S3
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(c) Synthetic procedure for compound (4a):

The 3,5-di-tert-butylphenylboronic acid (0.108 g, 0.46 mmol),
compound 3 (0.1 g, 0.12 mmol), Pd(PhsP)4 (0.007 g , 0.06 mmol) and
K,CO; (0.064 g, 0.46 mmol) were dissolved in a mixing solvent of

toluene (8 mL), ethanol (3 mL) and water (6 mL); the resulting mixture
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(d)

was then heated to 80 [] for 8 h. The solution was cooled to room
temperature, extracted with dichloromethane, dried over MgSO4 and
concentrated under reduced pressure. The residues were eluted through a

silica column to afford compound 4a (0.095 g, 76%).

Scheme S4
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Synthetic procedure for compound (4c):

Compound 3 (0.10 g, 0.12 mmol), Pd(PhsP)4 (0.007 g , 0.06 mmol) and
Cul (0.003 g, 0.12 mmol) were dissolved in a solution of THF (7 ml) and
triethylamine (7 ml), and the mixture was stirred for 5 min. To this
mixture was added (triisopropylsilyl)acetylene (0.064g ,0.35 mmol)
drop-wise under nitrogen atmosphere, and the resulting solution was
heated to 80 [1 for 8 h. The resulting solution was cooled to room
temperature, and the solvent was removed under reduced pressure. The
residues were eluted through a silica column to give compound 4¢ (0.093

g, 75%).

Scheme S5
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(e) Synthetic procedure for compound (4e):

A mixture of compound 3 (0.10 g, 0.12 mmol), diphenylamine (0.081g,

0.48 mmol), sodium tert-butoxide (0.097 g, 0.48 mmol ), sz(dba)3 (0.01
g, 0.01 mmol) and P(‘[-Bu)3 (0.005 g, 0.02 mmol) in dry toluene (15 ml)
were stirred under nitrogen atmosphere at 100 °C for 12 h. The resulting
solution was cooled to room temperature, and extracted with
dichloromethane. The extract was dried over MgSO " concentrated under

reduced pressure, and purified by a silica column to afford 4e (0.055 g,

46%).

Reference:
1. (a) Y. S. Chen, P. Y. Kuo, T. L. Shie and D. Y. Yang, Tetrahedron .2006,
62, 9410. (b) G. Jones II, W. R. Jackson, C. y. Choi, and W. R. Bergmark

J. Phys. Chem. 1985, 89, 294.
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B. Electrochemical experiments for 2c, 4a-4g
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Figure 1. Cyclic voltammetry of 2¢ with ferrocene
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Figure 2. Cyclic voltammetry of 4a with ferrocene
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Figure 4. Cyclic voltammetry of 4¢ with ferrocene
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Figure 6. Cyclic voltammetry of 4e with ferrocene
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Figure 8. Cyclic voltammetry of 4g without ferrocene
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Figure 9. Cyclic voltammetry of 4g with ferrocene
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D. Spectral data for key compounds:

Spectral data for compound :

solid; IR (neat, cm™): 2780 (w), 2170 (w), 1705 (s), 1390(s), 1375 (m),
1372 (s); '"H NMR (400 MHz, CDCls): & 10.59 (s, 2 H), 8.45 (s, 1 H),
7.88 (s, 1H), 7.51 (m, 4H), 7.42 (m, 4H), 1.33 (s, 18H); >C NMR (100
MHz, CDCl3): § 189.9, 153.3, 137.6, 134.34, 131.7, 131.1, 127.1, 125.6,

118.5, 100.9, 83.6, 34.9, 31.0; HRMS calcd for Cs,H300,: 446.2246,
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found 446.2241. Anal. calcd for C3;H300,: C 86.06; H 6.77. Found: C
85.93; H 7.02.

Spectral data for compound (2a):

S

solid; IR (neat, cm™): 3058(s), 1658 (s),1492 (s) ; '"H NMR (400 MHz,

CDCls): & 8.48 (s, 2 H), 8.05 (s, 4 H), 7.26 (m, 20H); °C NMR (100
MHz, CDCl;): 6 141.4, 139.0, 131.4, 129.9, 129.6, 127.9, 126.6, 126.0 ;
HRMS calcd for CigHye: 482.2035, found 482.2058. Anal. calcd for
CsgHag: C 94.57; H 5.43. found: C 94.12; H 5.71.

Spectral data for compound (2b):

solid; IR (neat, cm™): 3120(s), 2989 (s), 1570 (m), 1450 (s), 1380(m),

1280 (s); "H NMR (400 MHz, CDCls): § 8.40 (s, 2 H), 7.97(s, 4H), 7.18
(d, J= 6.8, 8.8 Hz, 8 H), 6.81 (d, J= 8.8 Hz, 8H), 3.80 (s , 12H) ; °C
NMR (150 MHz, CD,Cl): & 158.9, 139.1, 134.3, 131.7, 131.3, 129.4,
125.8, 113.7, 55.5; HRMS calcd for C4,H3404: 602.2457, found 602.2454.

Anal. calcd for C4,H3404: C 83.70; H 5.69. found: C 83.38; H 5.84.

Spectral data for compound (2¢):

S14
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Re o
PO

solid; IR (neat, cm™): 3280 (s), 2989 (s), 1650(m), 1395 (m), 1372 (s); 'H

u

NMR (600 MHz, CDCl;): & 8.42 (s, 2 H), 8.03 (s, 4H), 7.26 (m, 8H),
7.19 (m, 8H), 1.30 (s, 36H); *C NMR (150 MHz, CDCls): & 149.4, 139.0,
138.5, 131.3, 129.5, 129.3, 125.7, 124.6, 34.4, 31.3 ; HRMS calcd for
Cs4Hsg: 706.4539, found 706.4540. Anal. calcd for Cs4Hsg: C 91.73; H
8.27. found: C 91.38; H 8.42.

Spectral data for compound (3) :

B 'B

u

solid; IR (neat, cm™): 3290 (s), 2979 (s), 1460(s), 1394(m), 1371 (s), 706
(m); '"H NMR (400 MHz, CDCls): & 8.58 (s, 4H), 7.29 (d, J = 8.8 Hz, 8H),
7.22 (d, J= 8.8 Hz, 8H), 1.32 (s, 36H); °C NMR (100 MHz, CDCIl5/CS,):
& 149.8, 140.9, 137.6, 130.4, 129.5, 124.8, 122.8, 343, 313 ;
MALDITOF-MS calcd for CssHs¢Br, : 862.2749, found m/z = 864.831.

Anal. calcd for Cs4Hs¢Bry: C 74.99; H 6.53. Found: C 74.58; H 6.62.

Spectral data for compound (4a) :
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solid; IR (neat, cm™): 3280 (s), 2970(s), 1673 (s), 1310(s), 1395 (m),
1371 (s); 'H NMR (400 MHz, CD,Cl,): 8 7.91. (s, 4H), 7.56 (s, 2H), 7.54
(s, 4H), 7.20 (d, J= 8.4 Hz, 8H), 7.09 (d, J= 8.4 Hz, 8H), 1.46 (s, 36H),
1.27 (s, 36H) ; °C NMR (100 MHz, CD,Cl,): & 151.1, 150.0, 139.3,
138.7, 138.2, 137.7, 129.9, 129.3, 127.0, 125.1, 121.6, 35.4, 34.8, 31.9,
31.5 ;MALDITOF-MS calcd for CgHoyg : 1082.7669, found m/z =
1082.531. Anal. calcd for CgrHog: C, 90.88; H, 9.12. Found: C, 90.81; H,
9.08.

Spectral data for compound (4b) :

solid; IR (neat, cm™): 3238 (s), 2989 (s), 1393 (m), 1370(s); '"H NMR
(400 MHz, CDCl3): & 8.06-8.04 (m, 4H), 7.99-7.97 (m, 2H), 7.94-7.91
(m, 2H), 7.76 (d, J=0.4, 4H), 7.71-7.69 (m, 2H), 7.58-7.55 (m, 4H), 7.07
(m, 8H), 6.93 (m, 8H), 1.20 (s, 36H); °C NMR (100 MHz, CDCl3); &
149.2, 138.8, 138.5, 136.9, 136.5, 133.6, 132.9, 130.3, 129.9, 129.6,
129.5, 128.3, 128.2, 127.94, 127.90, 126.2, 126.1, 124.5, 34.3, 31.3 ;
MALDITOF-MS calcd for C74H7¢ : 958.5478, found m/z = 958.133. Anal.

calcd for C74H7o: C, 92.65; H, 7.35. Found: C, 92.60; H, 7.38.
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Spectral data for compound (4¢):

Si('Pr)s
tBu Il tBu
g S g
7T
tBu || tBu
Si(Pr); ~ 4¢

solid; IR (neat, cm™): 3240 (s), 2940(s), 2890 (m), 2130(w), 1385(s),
1370(s); "H NMR (400 MHz, CDCl3): & 8.69 (s, 4H), 7.27 (s, 16H), 1.33
(s, 36H), 1.23 (m, 42H); >C NMR (100 MHz, CDCl;): & 149.6, 139.9,
138.2, 132.0, 129.6, 129.0, 124.7, 118.0, 104.9, 103.6, 34.5, 31.4, 18.9,
11.5 ; MALDITOF-MS calcd for C;6HogSi» : 1066.7207, found m/z =
1066.605. Anal. calcd for C7¢HogSis: C, 85.49; H, 9.25. Found: C, 85.00;
H, 9.40.

Spectral data for compound (4d):

solid; IR (neat, cm™): 3280 (s), 2960(s), 2845 (m), 2090(w), 1396(m),
1370(s); 'H NMR (400 MHz, CDCls): & 8.74 (s, 4H), 7.56 (d, J= 1.6Hz,
4H), 7.44 (d, J = 1.6Hz, 2H), 7.29 (s, 16H) 1.36 (s, 36H), 1.31 (s, 36H);
*C NMR (100 MHz, CDCls): & 151.0, 149.7, 140.1, 138.6, 131.8, 129.7,
128.8, 126.1, 124.8, 123.2, 122.7, 118.0, 104.1, 86.0, 34.9, 34.5, 31.4;

MALDITOF-MS calcd for CggHog: 1130.7669, found m/z = 1130.592.
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Anal. calcd for CggHog: C, 91.27; H, 8.73. Found: C, 91.01; H, 8.75.

Spectral data for compound (4e):

0 .
eee:
e

solid; IR (neat, cm™): 3230 (s), 2900(s), 2840 (m), 1560(s), 1397(m),

e
Bu I

1370(s), 1243 (s); '"H NMR (400 MHz, CDCl): & 8.20 (s, 4H),
7.26-7.16(m, 16H), 7.10 (d, /= 8.4 Hz, 8H), 6.95 (t,J= 7.2 Hz, 4H),
6.70 (d,J=8.4Hz, 8H), 1.25 (s, 36H) ; >C NMR (100 MHz, CDCl5):
0 149.5, 148.1, 139.7, 138.1, 130.9, 129.5, 129.3, 126.4, 124.5, 121.4,
120.9, 34.4, 31.3; MALDITOF-MS calcd for Cs3H76N2: 1040.6009,
found m/z = 1040.528. Anal. calcd for C;sH7Ny: C, 89.95; H, 7.36; N,
2.69. Found: C, 89.63; H, 7.28; N, 2.80.

.Spectral data for compound (4f):

solid; IR (neat, cm™): 3238 (s), 2910 (m), 1396(m), 1370(s) ; 'H NMR
(400 MHz, CDCLs): & 8.15 (s, 4H), 7.25 (d, J = 8 Hz, 8H), 7.09 (d, J =
8.4 Hz, 8H), 7.06 (d, J = 8.4Hz, 8H), 6.71 (d, J = 8 Hz, 8H), 1.33 (s,
36H), 1.24 (s, 36H); °*C NMR (100 MHz, CDCls): & 149.4, 146.1, 143.8,
139.2, 138.2, 137.4, 130.7, 129.6, 126.9, 126.1, 124.4, 120.5, 34.4, 34.3,

31.6, 31.4; MALDITOF-MS calcd for CosHosN>: 1264.8513, found m/z
S18
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= 1264.727. Anal. calcd for Co4H;osN>: C, 89.19; H, 8.60; N, 2.21. Found:
C, 88.72; H, 8.73; N, 2.34.

Spectral data for compound (4g):

solid; IR (neat, cm™): 3200 (s), 2910 (s), 2860 (m), 1397 (m), 1372 (s);

'H NMR (400 MHz, CDCLs): & 8.21 (s, 4H), 7.11 (d, J=8.4, 8H), 7.06
(d, J=9.2 Hz, 8H), 6.81(d, J = 6.4 Hz, 8H), 6.79 (d, J= 6.8Hz, 8H),
3.77(s, 12H), 1.25 (s, 36H) ; °C NMR (100 MHz, CDCl3): & 154.0,
149.4, 142.4, 139.5, 138.2, 137.3, 131.0, 129.6, 126.6, 124.5, 121.8,
114.7, 55.7, 34.4, 31.4; MALDITOF-MS calcd for CgHgsN,Oy:
1160.6431, found m/z = 1160.451. Anal. calcd for Cg,Hg4sN,Oy4: C, 84.79;
H, 7.29; N, 2.41. Found: C, 84.57. H, 7.38; N, 2.29.

E. NMR spectral- data for key compounds:
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10.5891

Current Data Parameters

NAME 29.03.08
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080329

Time 22.53
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zg30

TD 32768
SOLVENT cDCl3

NS 20

DS 0

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 362

DW 78.000 usec
DE 6.00 usec
TE 300.0 K

Dl 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 10.00 usec
PL1 -2.40 dB
SFCl 400.1528010 MHz
F2 - Processing parameters
SI 16384

SF 400.1500165 MHz
WDW EM

8SB 0

LB 0.00 Hz
GB 0

PC 1.00

tBu-CHO-Rob

O—WWWOWANTONWYYNNN
N=HOFOADWMMODNSNHOO
NOANTOONMANNHO T
TOVMWWOL T T T T TN
B N N N A PN

N
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Current Data Parameters

NAME 29.03.08

EXPNOC a

PROCNO 1 }

F2 - Acquisition Parameters

Date_ 20080329

Time 23.10

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30

TD 65536

SOLVENT CDCL3

NS 105

Ds [} L

S 3270 T e ATl

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 50.8

e 22.000 usec

DE 6.00 usec

TE 300.0 K

Dl 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89939398 sec

TDO il

m======= CHANNEL fl ========
NUC1 13C

Pl 10.30 usec
PL1 1.00 dB
SFO1 100.6288660 MHz
======== CHANNEL {2 ms=s== -
CPDFRGZ waltzl6

B 13
BCPD2 90.00 usec
FL2 -2.40 dB
PL12 15.70 dB
EL13 18.70 dB
SFO2 400.1516010 MEz
F2 - Processing parameters
51 32768

SF 100.6178077 MEz
WDW EM

S5SB 0
LB 3.00 Hz

tBu-CHO-Rob
| | | _ __ L J T,

A AR A AR AL AR ALASN AR T T I i RSRRAAAARY RARAARARAD AEM e T | SRR SR AN REAAERAR

{Bu
J

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

HAME rob0218-1ed
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080218
Time 15.37
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 27

Ds 4]

SWH 6410.256 Hz
FIDRES 0.195625 Hz

AQ 2.5559540 sec
RG 812

DW 78.000 usec
B 6.00 usec
TE 300.0 X
D1 2.00000000 sec
TDO <
======== CHANNEL fl ========

NUC1 1H

Pl 10.00 usec
PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

sI 16384

SF 400.1500157 MHz

WDW EM

s8B 0

LB 0.00 Hz

GB 0

BC 1.00

—8.481
8. 054

__—17.258
T Tk241

2a

1.540

w -

10

ppm
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Current Data Parameters

NAME rob0218-led
EXPNO 2
PROCNO i
F2 - Acquisition Parameters
Date_ 20080218
Time 15.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cpclld
NS 102
D§ 0 2a
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 45.2
o -
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 s==s====
NuCl 13¢C
Pl 10.30 usec
PL1 1.00 dB
SFO1 100.6288660 MHz
llllllll CHANNEL 2 ==m=m====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 20.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
4 e lopie pa e o
F2 - Processing parameters
SI 32768
SF 100.6178035 MHz
WoW EM
S8B o}
LB 3.00 Hz
GB 0
PC 1.00

: 5 1 ; .
Yot S eyt " iy iadae a0 L * s . e g v ¥ y
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Current Data Parameters

—8.405

—_—7.975

NAME 20080417

EXPNO E

PROCHNO 1

F2 - Acquisition Parameters

Date 20080417

Time 17.58

INSTRUM spect

PROEBHD 5 mm DUL 13C-1

PULPROG 2g30

TD 32768

SOLVENT CDC13 el O

< : S 0

DS 0

SWH 6410.256 Hz QQQ

FIDRES 0.195625 Hz Q Q

2Q 2,5559540 sec

RG 287 "o 2 o~

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 10.00 usec J \

PL1 -2.40 dB

SFol 400.1528010 MHz

F2 - Processing parameters

SI 16384

SF 400.1500157 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

BC 1.00

L . .
R I R IR R R | I R BRI AR LR IR RS R] S AL T I I I o R TR TR
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm
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Current Data Parameters

NAME Rob-COte
EXENO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20080418
Time 22.01
INSTRUM spect

PROBED 5 rm QNP 1H/1

PULPROG 2gpg

™ 32768
SOLVENT coc13

NS 6144

DS ]

SnH 45045.047 Hz
FIDRES 1.374666 Hz
A 0.3637748 sec
RG 1024

p 11.100 usec
DE 6.30 usec
TE 298.8 K
ol 3.00000000 sec
di 0.03000000 sec
DELTA 2,90000010 sec
MCREST 0.00000000 sec
MCHRK. 0.01500009 sec

usac

BL1 0.00 dB
SFO! 150,7039812 MHz
z==azzcz CHAMNEL f2 sss=s===
CPDPRG2 waltzl6
Nuc2 1K
BCPD2 92.00 usec
PLZ 120.00 d3
PL12 11.30 d8
PL13 14.00 a8
SFO2 599.3034366 MHz
F2 - Processing parameters
81 32768

SF 150.6940507 Mz
WO b |

SSE 13

LB 3.00 Hz
GB 0

B 1.00

1D NMR plot parameters

cx 20.00 cm
cY 6.00 cm
F1P 200.000 ppm
Fl 30138.81 Hz
F2P 0.000 ppm
¥2 0.00 Hz
PRUCK 10,00000 ppm/cn
HLCK 1506.94043 Hz/cm

ppm

158.947

TT——125.823

113,654

55,535
54,163
53,982
53.801

53.620
53.439

ae
A

O

2b

™
>

O
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Current Data Parameters
NAME Rob-0LED-thu
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080218
Time 15.59
INSTRUM spect
PROSHD 5 mm QNP 1H/1
PULPROG g
D 32768
SOLVENT cpacl2
NS 16

DS 0
e 12019230 2 Bu Bu
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 8
o 41.600 usec
DE £.50 usec
TE 297.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
Bu s )

MCWRK 0.01500000 sec Ll
======== CHAMNEL £l ========
NuCt 1H

Fl 9.80 usec
PL1 0.00 4B
SFOL 599.36268%4 MHz
F2 - Precessing parameters
I 32768

SF 559.3600263 MHz
WO no

SSB 0

5] 0.00 Bz
GB 0

B 0.10

1D NMR plot parameters

(4.4 20.00 cn
cY 40.00 cm
Flp 10.000 ppm
F1 5993.60 Hz
F2P -0.500 ppm
F2 -299.68 Hz
PPMCH 0.52500 ppm/cm | —
HECM 314.66403 Hz/cm

- =1y ™ =
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Current Data Parameters

NAME Rob-OLED-thu

EXENO i3 L D= S =M N oo o =

PROCYO 1 ] SRIRIBB N8R I8
g P I R < i

F2 - Acquisition Parameters = Bt o B 0 B L Tl Lty

Date_ 20080218

Time 14.25

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULEROG g0y

™ 32768

SOLVENT (539 k]

NS B61

Ds 0

SKH 45045.047 Ez

FIDRES 1.374666 Kz

A0 0.3637748 sec

RS 4036

DH 11.100 usec

DB 6.50 usec

TE 297.3 K

DL 3.00000000 sec

dli 0.03060000 sec

DELTA 2.90000010 sec

¥CREST 0.00000000 sec .

HCWRK 0.01500000 sec

Bu ‘ u 'Bu
CPDFRG? waltzlf

ez i

BCPD2 92.00 usec

P2 120.00 dB tBu 2¢ By

BL12 11.30 dB
EL13 14.00 dB
SFO2 595.3622378 MKz
F2 - Processing paramsters
S 12768

§F 150.7091978 MHz
WO ™

S3B 0

1B 5.00 Hz
GB ]

0 1.00

1D NR plot parameters

X 20.00 cm
cY 5.00 em
FlE 200.000 ppm
Fl 30141.84 Bz
2P 0.000 ppm
F2 0.00 Bz
PRMCH 10.00000 ppm/cm
HICH 1507.09204 Ez/cm

I\

ppm 180 160 140 120 100 80 60
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8.575

Current Data Parameters

NAME 2008-070

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20080704

Time 22.01

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 32768

SOLVENT €bCl13

NS 32

DS Q

SWH 6€410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 724

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 5

m=mc==== CHANNEL f] =——======

NUC1 1H

Pl 10.00 usec

PL1 -2.40 pHB

SFO1 400.1528010 nzm
I

F2 - Processing nmxm;mﬂmww

S1 16384

SF 400.1500164 MHz

whw EM

§5B 0

LB 0.00 Hz

GB 0

PC 1.00

1
1

D e 0N m
o =M <+
Mmoo N N )
ol ol ol o o -

£
N

. _ .
80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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Current Data Parameters
NAME 2008-0717
EXPNO a ¥
PROCNO L
F2 - Acquisition Parameters
Date_ 20080717
Time 12.58
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 127
Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 64
DW 22.000 usec
Apartnsin s . whe ¥ Fode gy h 4 o Vit ity e et prnrafouspfornpiuiiiie WAy el A famadiaraiih
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
NUCL GEEHEL: . 156 'Bu . 'Bu
Pl 10.30 usec
PL1 1.00 dB
SFO1 100.6288660 MHz OOO
CHANNEL f£2
CPDPRG2 waltzl6é
NUC2 1H By Br By
PCPD2 90.00 usec 3
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SEQZ sl 4091516010, 22, -
F2 - Prpcessing parameters
SI 32768
SF 100.6178131 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
b y e sty ihsiiri (P _ _._,4._ .ib o Whi by At AN ey At iympdoiong i.iF. 4w WPl i
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Current Data Parameters

NRE 20090209 g LaupEE S B2 @

EXENO 5 =y NN —HOO ™ n o N

BROCNO > - |l ol il ol w L o ]

F2 - Acquisition Parameters

Date 20090209

Time 19.12

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2g30

TD 32768

SOLVENT CD2C12

NS 30

DS Q

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 406

oW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1l 2.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

8I 16384

SF 400.1500148 MHz

WDW EM

SSB 0 \\\

1B 0.00 Hz J i

GB 0

BC 1.00

T T T R S e R I [ T W e T T T -
10 9 8 7 6 4 3 2 1 ppm
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Current Data Parameters /X //\\ /k \ /X /V /\
NAME 20090209
EXFNO 6
PROCNO 1
F2 - Rcquisition Parameters
Date_ 20090209
Time 19.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cpzcl2
NS 207
i [
SWH 22727.273 Hz
FIDRES 0.346791 Hz
A0 1.4418420 sec
RG a
bW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2,00000000 sec
dll 0.03000000 sec
DELTA 1.69999998 sec
TDO 1 —
Rk _ A - A, o " i " " AN "
mmmmmmmm CHANNEL £l s=s====m= i "
NUC1 13c
P1 10.30 usec
PL1 1.00 gB
SFO1 100.6288660 MHz
==———=== CHANNEL f2 =wm=====
CPDPRG2 waltzlé
NUC2 1H
BCED2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
FL13 18.70 dB
sFo2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6177560 MHz g L
WDH ., EM, A
N s
LB 3.00 Hz
GB 0
EC 1.00
¥
— . | . .
Vvt

UAARARRALE RRRLE T i ) R R R R R REER [PEFETTE TR
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Current Data Parameters

1.195

NAME 2008-0730
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080730
Time 11.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768 By 'Bu
SOLVENT cDCl3
NS 23 /@ O
Dbs Q
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5558540 sec
RG 228
DW 78.000 usec
E 6.00 usec 'Bu Bu
TE 300.0 K
D1 2.00000000 sec
TDO 1 / i 4b
\. \ \
======== CHANNEL fl ======== “ |
NUC1 1K |
Pl 10.00 usec |
PL1 -2.40 dB i
SFO1 400.1528010 MHz I
F2 - Processing parameters R /
ST 16384 {
SF 400.1500157 MHz 1] /
WDW EM e b 4
SsB 1]
LB 0.00 Hz
GB 0
PC 1.00
I R AR e T T T R T e R R R R R R I
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

149.19
138.83
138.45
136.87
136.51

133.50
132.87
180,27
129.85
129.59
129.50
128.33
128.18
127.94
127,50

SN\

126.21
126.086
124.46
77+ 32
7700
76.69
3432
3125

NAME 2008-0730

EXPNO 4

PRGCNO 1

F2 - Acquisition Parameters

Date_ 20080730

Time 15.59

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 29pg30

D €5535

SOLVENT CbCl13

NS 145

bs 0

SWH 22727.273 Hz

FIDRES 0.346791 Hz

BQ 1.4418420 sec

RG 50.8

oW 22.000 usec

DE 6.00 usec

T= 300.0 K

Dl 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89999998 sec

TDO i

=se=mw=n CHANNEL £l s==smm=a

NUC1 13C

Pl 10.30 usec

PL1 1.00 dB

SFel 100, 6288660 Mz
A i

CPDPRG2 waltzl6

NuC2 1H

PCPD2 20.00 usec

PL2 =-2.40 dB

PL12 15.70 d8

FL13 16.70 dB

SFO2 400.1516010 MHz

F2 - Processing parameters

ST 32768

SF 100.6178027 MHz

WDH EM

ss8 [

LB 3.00 Hz

GB a

PC 1.00

Il
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_ ] _ ) T
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o~ [s) ¢ e) Mo
Current Data Parameters @ % B R B M
WM.MWO 2008 HNHW & Py et o2
PROCNO 1 /\ 4\
F2 - Acquisition Parameters
Date_ 20081212
Time 18.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec Si('Pr);
RG 101
DW 78.000 usec { I{
DE 6.00 usec Bu = __ Bu
TE 300.0 K f
D1 2.00000000 sec N
TDO 1

L0
======== CHANNEL fl ======== =
NUC1 1H
Pl 10.00 usec
Bu I B

PL1 -2.40 dB u
SFO1 400.1528010 MHz
il

F2 - Processing parameters m_A _u_.vm 4c
SI 16384
SF 400.1500168 MHz
WDW EM
$5B 0
LB 0.00 Hz
GB 0

=
EE 1.00 ) ) \

_ LLF&[I

SRR S e R ) R o B R S i T e e B e R S e I e AL R T T T T e e e e
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Current Data Parameters

149.64

—139.92
138.22

———131.98
.

TT——129.03

124.69

118.00

— 104,91
=———103.55

34.47

.37

18.94

d o WML

NAME 2008-1229
EXPNO 2
PROCKO ot

F2 - Acquisition Parameters
Date_ 20081230

Time 10.08
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT €DCl3

ns 272

DS o

SWH 22727.273 Hz
FIDRES 0.346731 Hz
AQ 1.4418420 sec
RG 45.2

D 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=e====== CHANNEL fl ========
Nucl 13c

P1 10.30 usec
PL1 1.00 dB
SFO1 1006288660 MHz

CHANNEL £2

CEDPRG2 waltzlé
o 4.
ECPDE "3ETOs teee
PLZ -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
ST 32768

SF 100.6178021 MHz
WOW EM

SSB o

LB 3.00 Hz
GB 0

PC 1.00

, T
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it Data Parameters

20090105 o WoMmD G MM
EXENO 1 2 rEr R &mm
ERGENG 4 © [l el ol ol ol o ERakal
F2 - Acquisition Parameters
Date_ 20090105
Time 22.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 15
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 512
DwW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO i
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFOL 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500168 MHz
WDW EM
ss8 0 \
mw o.ow leﬁ 'y
PC 1.00
B R T R R e I i e B e e e P T e e R B e e
10 9 7 6 5 4 3 2 1

4.00

3.57

2.03 =

15.92

38.10 ~—
32.74

ppm
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Current Data Parameters

NAME 20090105

EXENG 2

PROCNO 3

F2 - Acquisition Parameters

Date 20090105

Time™ 22.22

INSTRUM spect

PROBHD  $ mm DUL 13C-1

PULPROG 2gpg30

D 65536

SOLVENT coc13

NS 348

DS [

SWH 22727.273 He

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 50.8

D 22.000 usec

DE 6.00 usec

TE 300.0 K _

di1 0,03000000 sec

DELTA 1.89993998 sec

DD 1

mmmmecc= CEANNEL fl m=======

NUCL 13¢

P 10.30 usec

PL1 1.00 dB

SFOL 100.6288660 MHz

====o=== CHANNEL 2 ======m=

CPDPRG2 waltzl6

Nuc2 14

BCED2 90.00 usec

PL2 ~2.40 dB

PL12 15.70 @B

PL13 18.70 dB

SFO2 400.1516010 MHz _'

F2 - Processing parameters ’

SI 32768

SF 100.6177980 MHz

WD EM

558 0

LB 3.00 Hz

GB 0

rC 1.00

. A _ ,1:3_125_[ I oo I\ . "
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T
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Current Data Parameters & BoNagasRansae o
NAME 2008-0816 — NNNAAA Ao~ o~
EXPNO 1 © R e M R R TRt -
PROCNO 1
F2 - Acquisition Parameters _//L\\\X
Date 20080816
Time™ 12.25
INSTRUM spect
PROBHD 5 mm PUL 13C-1
PULPROG zg30
D 32768
SOLVENT CDCL3
NS 27
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 228
poic 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz
F2 -~ Processing parameters
sI 16384
SF 400.1500164 MHz
WDW EM
S5B ]
LB 0.00 Hz
GB 0
PC 1.00
|
f
{
| I
T T T T B b | T
10 9 4 2 1 ppm
Fl
b
o
=)
|o
03

S38



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

@ TON AN~ DWW
. = o= o [=
Current Data Parameters = L G e i =
NAME 2008-0816 o @~ OOV O . . o d
EXENO 2 - o MMM MANNNNNN ~~w <«
PROCNO 4 ~ e A A A A A A P T m ™
F2 - Acquisition Paramsters
Date 20080816
Time 12.30
INSTRUM spect '
PROBHD 5 mm DUL 13C-1
PULEROG 29pg30
D 65536
SOLVENT cpcl3
NS 00
DS 0
SHH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
BG 4
oW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89995398 sec
TDO 1
m======= CHANNEL fl wees====
KOUC1 13¢
21 10.30 usec
PLL 1.00 dB _
1 343, " » & " .. " " e " » A . "
TN S ROV Y S WY Shorapre rvr—— AN AR Pt . e
======== CHANNEL £2 ========
CPDPRG2 waltzlé
Nuc2 10
PCPD2
PL2
PL1Z
PL13
5FO2
F2 - Processing parameters
ST 32768
SF 100.6177979 Mz
i EM
$5B a
LB 3.00 Hz
GB o
PC 1.00 ._
o B " " A AR o oy L ik A " oAt Y ” i " sk A
Mooy Ny W g P pind el iy r Vi f Pomba pdomamiginy g iy sy
R A R VS ) — fii%iﬁ%%{;t: _
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Current Data Parameters

NAME 20090102 L b Budoad i S ne
EXPNO 1 ki NN Go8HE o
PROCNO 1 5 A e o
F2 -~ Acquisition Parameters |
Date__ 20090102 \
Time 12.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768 ‘Bu
SOLVENT CbCls3
NS 10
DS 0 ‘Bu
SWH €410.256 Hz N
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 256
oW 78.000 usec
DE 6.00 usec
TE 300.0 K N
DL 2.00000000 sec e Bu
TDO x
= ‘g
mmmmecws CHANNEL fl sescem—w u
NUC1 1 Af
Pl 10.00 usec
PL1 -2.40 dB
SEO1 400.1528010 MHz
F2Z - Processing parameters Vs & \ .\.
SI 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
A RE R T L P e SR e BES R SRR v T L L B i
10 9 8 7 5 4 3 2 1 ppm
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c 35

146.05
138.24

TT—137.35

143.84

___—139.16

149

Current Data Parameters

5
2

129.58

26.9
————126.07
120.52

__—130.67
et
T~ 124.43

77.37
77.06
76.74

34.41
34.27

31.57

T
=t

31.37

NAME 20090102 1 t

EXENO 2 Bu Bu

PROCNO 1 i ;

¥2 - Acquisition Parameters Bu N Bu

Dats_ 20090102

Time 12,17

INSTRUM spect.

PROBHD 5 mm DUL 13C-1

PULEROG zgpg30

TD 65536

SOLVENT cpelld

NS 130 N

DS 0 # t

SWE 22727.273 He Bu _ = B

FIDRES 0.346751 Hz P

AQ 1.4418420 sec ‘Bu By

RG 45.2 4

oW 22.000 usec e

DE 6.00 usec

TE 300.0 K ]

o1 o e v . - -

dil 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

==m==a== CHANNEL fl ss======

w1 13¢

PL 10,30 usec

PLL 1.00 dB

§FO1 100. 6288660 MHz

==m===== CHANNEL f£2 =we======

CPDPRGZ waltzlé

NUG2 1K

BCED2 90.00 usec

BL2 -2.40 dB

BL12 15.70 dB

PL3 18.70 dB

5FO2 400.1516010 MHz —
gty "

F2 - Processing parameters

sI 32768

SF 100. 6177980 MHz

WOR EM

8sB [

LB 3.00 Kz

GB [

°C 1.00

L

)
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Current Data Parameters

X 5 o

o 20020102 S muornaSna = P

EXPNO 5 & NHADO®® ™ - = o

PROCNO 1 o P I N & o

F2 - Acquisition Parameters \

Date_ 20090102

Time 12.40 m

INSTRUM spect

PROBHD S mm DUL 13C-1

PULPROG 2930

TD 32768

SOLVENT CDC13

NS 27

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz ([ 0o 0

AQ 2.5559540 sec ~ ~

RG 322 # f

DW 78.000 usec Bu Bu

DE 6.00 usec N

TE 300.0 K

Dl 2.00000000 sec

TDO 1

m======= CHANNEL £l ===s====

NUCL 1H N

Pl 10.00 usec 1 If

£ 10 Bu \Q @x Bu

SFO1 400.1528010 MHz e -

0 49 o

F2 - Processing parameters

ST 16384

sF 400.1500168 MHz

WDW EM

SSB [}

LB 0.00 Hz

GB o

PC 1.00
& \\\ /

L.r
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- ™ SO E M 0w W0 =]
o - T M SOwwwn r~ 3 O =N o m v
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Current Data Parameters o O

NAME 20090102 # = ~

EKENO £ |

BROCNO 1 By S 'Bu

F2 - Acquisition Parameters N

Date_ 20090102

Time 12.45

INSTRUM spect

PROBED 5 mm DUL 13C-1

FULPROG zgpg30

™ 65536

SOLVENT cels3

NS 201 1 N 4

DS 0 Bu Bu

swi 22727.273 Hz

FIDRES 0.348791 Hz R ~

AQ 1.4418420 sec Q 4g Q

RG 57

Dt 22.000 usec

DE 6.00 usec _

s e "

D ™Y 00000000 s8¢ T e > = -

di1 0.03000000 sec

DELTA 1.89995958 sec

00 1

£1

NuCL 13¢

PL 10.30 usec

BLL 1.00 dB

SFoL 100.6288660 Mz

CHANNEL £2

CPDPRGZ waltslé

Nucz i

ECPD2 50.00 usec

L2 -2.40 dB

ELL2 15,70 dB

PL13 18.70 dB r

SRR S Ml e, - - ‘ - . h >y

F2 - Processing parameters

st 32768

SF 100.6177980 MHz

WD ™

s8R [

LB 3.00 Kz

= o

EC 1.00

T N I T o

o o L W bl bl e Labe bl Ll ¥ by L AP i u W *

i it bl AR b iy T i o R i
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