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General Considerations. Unless otherwise noted, all reactions were performed under an
atmosphere of nitrogen using standard Schlenk techniques or inside of a nitrogen-filled
drybox. Toluene and tetrahydrofuran (THF) were distilled from calcium hydride or
sodium and benzophenone under a nitrogen atmosphere prior to use. '"H NMR spectra
were recorded using a Varian Gemini spectrometer. Chemical shifts are reported in delta
() units and expressed in parts per million (ppm) downfield from tetramethylsilane using
the residual protio solvent as an internal standard (CDCls, 7.24 ppm; CeDs, 7.15 ppm;
DMSO-ds, 2.49 ppm). “C NMR spectra were recorded using a Varian Gemini
spectrometer. Chemical shifts are reported in delta () units and expressed in parts per
million (ppm) downfield from tetramethylsilane using the solvent as an internal standard
(CDCls, 77.0 ppm; C¢De, 128.0 ppm; DMSO-ds, 39.5 ppm). °C NMR spectra were
routinely run with broadband decoupling. IR spectra were recorded using Perkin-Elmer
Spectrum BX FT-IR system. High-resolution mass spectra (HRMS) were obtained with a
VG analytical ZAB2-E or a Karatos MS9 instrument and are reported as m/z (relative
intensity). Melting points were obtained with a Mel-Temp apparatus and are uncorrected.

9,10-Dibutyl-2,3,6,7,12,13-hexakis-N-fert-butylaminotriptycene 3a. A  coupling
catalyst was prepared by charging a 20 mL vial with 1,3-bis(2,6-diisopropylphenyl)
imidazolium chloride (42 mg, 0.10 mmol), NaOsBu (15 mg, 0.15 mmol), Pd(OAc)2 (13
mg, 0.05 mmol), toluene (5 mL), and a magnetic stir bar. After stirring this mixture at
ambient temperature for 10 min, the catalyst solution was added to a 30 mL vial with a
Teflon-lined cap containing 2,3,6,7,12,l3—hexabr0mo—9,lO—dibutyltlriptycene1 (0.560 g,
0.667 mmol) suspended in toluene (20 mL). Afterward, fert-butyl amine (0.300 g, 4.00
mmol) and NaOrBu (0.384 g, 4.00 mmol) were added and the resulting mixture was
sealed and stirred at 110 °C for 16 h. The reaction was then cooled to ambient
temperature, filtered through Celite, rinsed with toluene and concentrated to dryness to
afford the desired product as a dark brown powder (0.476 g, 90% yield). m.p. 315-318
°C (dec., color changed from dark brown to orange). 'H NMR (400 MHz, CDCL3): & 6.84
(s, 6H), 3.40 (s, 6H), 2.63 (t, J = 7.6 Hz, 4H), 2.13 (br p, 4H), 1.75 (sextet, J = 7.6 Hz,
4H), 1.20 (s, 54H), 1.06 (t, J = 7.2 Hz, 6H). >C NMR (100 MHz, CDCls, 50 °C): & 141.7,
133.9, 115.5, 51.9, 51.2, 30.2, 28.8, 28.0, 25.1, 14.2. HRMS: m/z calcd for Cs;HgsNe
[M+H"] 793.6824, found 793.6830.

Tris(azolium) 4a. A 50 mL round bottomed flask was charged with 3a (0.350 g, 0.442
mmol), triethylorthoformate (20 mL), and a magnetic stir bar. Tetrafluoroboric acid
etherate (0.19 mL, 1.32 mmol) was added and the resulting mixture was stirred in the
open flask at 110 °C for 18 h. After cooling to ambient temperature, the mixture was
poured into Et;O (150 mL) and the precipitated solids were collected via filtration to
obtain the desired product as a light tan powder (0.393 g, 96% yield). m.p. 365-372 °C
(dec., color changed from light tan to dark brown). 'H NMR (400 MHz, DMSO-d): &
8.84 (s, 3H), 8.04 (br s, 6H), 3.51 (br s, 4H), 2.04 (br s, 8H), 1.79 (s, 54H), 1.06 (br s,
6H). *C NMR (100 MHz, DMSO-ds, 120 °C): & 143.4, 138.8, 128.4, 110.3, 61.0, 52.5,
28.0, 27.3, 26.3, 23.7, 13.4. HRMS: m/z calcd for CssHg B,FNg [M'] 999.6575, found
999.6575.

'C. L. Hilton, C. R. Jamison, H. K. Zane and B. T. King J. Org. Chem., 2009, 74, 405—407.
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Tris(NHC) 1a. A 30 mL vial with a Teflon-lined cap was charged with 4a (0.250 g,
0.230 mmol), NaH (0.017 g, 0.691 mmol), KO7Bu (1 mg), THF (10 mL) and a magnetic
stir bar. After stirring at ambient temperature for 20 h, the resulting reaction mixture was
filtered through a 0.45 um PTFE filter into a 100 mL round bottom flask and then
concentrated to dryness under reduced pressure to afford the desired product as a brown
powder (0.178 g, 94% yield). m.p. 250-255 °C (dec.) "H NMR (400 MHz, C¢Ds): & 7.89
(s, 6H), 3.33 (br s, 4H), 2.39 (br s, 4H), 1.89 (sextet, J = 7.2 Hz, 4H), 1.77 (s, 54H), 1.14
(t, J = 7.2 Hz). C NMR (125 MHz, C¢Ds, 60 °C): & 225.8, 164.1, 132.9, 108.2, 67.8,
57.2, 30.9, 30.2, 28.8, 25.8, 14.5. HRMS: m/z calcd for CssH,oNg [M+H'] 823.63607,
found 823.63582.

9,10-Dihexylanthracene. Using a modified literature procedure,' a 1 L round-bottom
flask was charged with anthraquinone (7.5 g, 36 mmol), anisole (150 mL), and a
magnetic stir bar. The reaction vessel was then sealed with a rubber septum, purged with
nitrogen and cooled to 0 °C in an ice bath. Hexyllithium (180 mmol, 1.8 M in hexanes)
was then added via cannula over 5 min and the resulting reaction mixture was allowed to
warm to ambient temperature. After 24 h, the reaction was quenched by adding an
aqueous solution saturated with ammonium chloride. The organic layer was separated,
washed with water (2 x 200 mL), dried over sodium sulfate and concentrated under
reduced pressure to yield a reddish-brown residue. The residue was dissolved in THF (60
mL) and added dropwise to a mixture of SnCl, (40.6 g, 180 mmol) in acetic acid (240
mL) while stirring at ambient temperature. The suspension was stirred for 24 h, at which
time the organic material was extracted with hexanes (600 mL), rinsed with 5% aqueous
ammonium hydroxide solution (500 mL), dried over sodium sulfate and concentrated to
dryness. The collected solid was then dissolved in a minimum amount of hexanes, passed
through a short column of silica using hexanes as the eluent, and then concentrated to
dryness to afford the desired product as a fluffy, bright yellow solid (4.73 g, 38% yield).
Single yellow crystals were grown by slow evaporation of a saturated CDCl; solution.
m.p. 67-69 °C. "H NMR (400 MHz, CDCls): 5 8.29 (q, J = 3.3 Hz, 4H), 7.47 (q, J=3.5
Hz, 4H), 3.57 (t, J = 8.4 Hz, 4H), 1.80 (m, 4H), 1.59 (p, J = 7.4 Hz, 4H), 1.37 (m, 8H),
0.91 (t,J=7.2 Hz, 6H). >C NMR (100 MHz, CDCls):  133.9, 129.3, 125.2, 124.7, 31.8,
31.4, 30.1, 28.2, 22.7, 14.1. HRMS: m/z calecd for CyHss [M'] 346.2655, found
346.2655.

9,10-Dihexyltriptycene. Using a modified literature procedure,’ anthranillic acid (4.00 g,
28.8 mmol) was dissolved in THF (175 mL) and added dropwise over 2.5 h to a refluxing
mixture of isoamyl nitrite (4.0 mL, 30 mmol) and 9,10-dihexylanthracene (4.00 g, 11.6
mmol) in CHCl;. After refluxing the resulting mixture for an additional 15 min, the
residual solvent was evaporated. The remaining residue was then dissolved in xylenes
(175 mL), and maleic anhydride (1.75 g, 17.8 mmol) was added. This mixture was
refluxed for 15 min at 162 °C and then allowed to cool to ambient temperature. The
mixture was rinsed with water (200 mL), filtered through a short column of silica gel
using xylenes as the eluent, and then concentrated under reduced pressure. After standing
for 2 h, the residue solidified into a dark orange-brown material, which was rinsed with
cold acetone. Subsequent removal of the residual solvent afforded the desired product as
a white powder (1.44 g, 30% yield). A second crop of product crystallized via slow
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evaporation of the acetone rinse (2.54 g, 53%; combined yield = 3.98 g, 83%). The
second crop of product was isolated as single, colorless, rectangular crystals that were
suitable for X-ray diffraction analysis. m.p. 155-157 °C. "H NMR (500 MHz, CDCls, 50
°C): 6 7.36 (dd, J = 3.3, 2.8 Hz, 6H), 6.97 (dd, J = 3.3, 2.5 Hz, 6H), 2.88 (t, J = 7.8 Hz,
4H) 2.15 (m, 4H), 1.80 (p, J = 7.5 Hz, 4H), 1.43-1.56 (m, 8H), 0.99 (t, J = 7.3 Hz, 6H).
C NMR (125 MHz, CDCl3, 50 °C): & 148.4, 124.4, 122.1, 53.2, 32.0, 31.6, 28.6, 25.4,
22.8, 14.1. HRMS: m/z calcd for C3;Hzo [M+H '] 423.3052, found 423.3054.

2,3,6,7,14,15-Hexabromo-9,10-dihexyltriptycene (2b). Using a modified literature
procedure,' a 250 mL round-bottom flask was charged with 9,10-dihexyltriptycene (1.00
g, 2.4 mmol), iron powder (0.050 g, 0.895 mmol), CHCI; (stabilized with amylene, 80
mL) and a magnetic stir bar. After adding bromine (0.75 mL, 14.6 mmol) to the mixture,
the flask was equipped with a water-jacketed condenser and heated at 80 °C. After 1 h,
the reaction was cooled to ambient temperature. The residual solvent was evaporated
under reduced pressure. The resulting solid was then redissolved in CHCIl; (stabilized
with amylene) and filtered through a short column of silica gel using CHCIl; (stabilized
with amylene) as the eluent. The residual solvent was then evaporated under reduced
pressure to afford afford the crude product (2.84 g) as an orange solid. The crude material
was rinsed with cold acetone and filtered to yield the desired product in pure form as a
white powder (1.73 g, 82% yield). Single colorless crystals were grown from a saturated
hexanes solution at 0 °C or via slow cooling of a saturated ethyl acetate solution. m.p.
292-294 °C. '"H NMR (500 MHz, CDCls, 50 °C): & 7.56 (s, 6H), 2.73 (t, J = 7.8 Hz, 4H),
2.01 (m, 4H), 1.81 (p, J = 7.5 Hz, 4H), 1.47-1.59 (m, 8H), 1.02 (t, J = 7.3 Hz, 6H). °C
NMR (125 MHz, CDCls, 50 °C): 8 147.3, 127.9, 121.5, 52.3, 31.7, 31.2, 27.7, 24.9, 22.6,
14.0. HRMS: m/z caled for C3;Hss *Brs® 'Brs [M+H'] 896.7621, found 896.7604.

2,3,6,7,14,15-Hexa-tert-butylamino-9,10-dihexyltriptycene 3b. A coupling catalyst was
prepared by charging a 20 mL vial with 1,3-bis(2,6-diisopropylphenyl)imidazolium
chloride (0.042 g, 0.1 mmol), NaOsBu (0.015 g, 0.15 mmol), Pd(OAc)2 (0.013 g, 0.05
mmol), toluene (5 mL), and a magnetic stir bar followed by stirring this mixture at
ambient temperature for 10 min. The catalyst solution was added to a 30 mL vial
containing 2b (1.00 g, 1.12 mmol) suspended in toluene (20 mL). Afterward, tert-butyl
amine (0.500 g, 0.71 mL, 6.84 mmol) and NaO7Bu (0.644 g, 6.70 mmol) were added and
the resulting mixture was sealed and stirred at 110 °C for 16 h. The reaction mixture was
cooled to ambient temperature, filtered through Celite, rinsed with toluene and
concentrated to afforded the desired product as a dark brown powder (0.920 g, 95%
yield). Single light brown crystals were grown from a saturated hexanes solution at 0 °C.
m.p. 224-227 °C. '"H NMR (500 MHz, CDCl3, 50 °C): & 6.85 (s, 6H), 3.40 (br s, 6H),
2.64 (t, J = 8.0 Hz, 4H), 2.17 (m, 4H), 1.75 (p, J = 7.4 Hz, 4H), 1.45 (m, 8H), 1.22 (s,
54H), 0.96 (t, J = 7.3 Hz, 6H). °C NMR (125 MHz, CDCls, 50 °C): & 141.7, 133.9,
115.6, 51.8, 51.3, 32.2, 31.7, 30.2, 29.1, 25.8, 22.7, 14.1. HRMS: m/z calcd for CscHo3Ne
[M+H"] 849.7378, found 849.7456.

Tris(azolium) 4b. A 50 mL round-bottomed flask was charged with 3b (0.500 g, 0.581

mmol), triethylorthoformate (20 mL) and a magnetic stir bar. Tetrafluoroboric acid
etherate (0.24 mL, 1.74 mmol) was then added and the reaction mixture was stirred in
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the open flask at 110 °C for 18 h. After cooling to ambient temperature, the reaction was
concentrated to dryness under reduced pressure. The vessel was then charged with Et,O
(30 mL) and the solids which formed were broken up with a spatula, filtered, rinsed with
Et,0 (30 mL) and dried under reduced pressure to afford crude product as a tan powder.
The crude material was suspended in CH,Cl, (10 mL) and filtered to afford the desired
product in pure form as a pale tan solid (0.467 g, 70% yield). Single colorless crystals
were grown from slow diffusion of diethyl ether or CH,Cl, into a saturated acetone
solution at 0 °C. m.p. 375-380 °C (dec., color changed from tan to dark brown). "H NMR
(500 MHz, DMSO-ds, 120 °C): & 8.89 (s, 3H), 8.06 (s, 6H), 3.46 (t,J = 7.5 Hz, 4H), 2.21
(m, 4H), 2.06 (p, J = 7.5 Hz, 4H), 1.84 (s, 54H), 1.52-1.60 (m, 8H), 1.04 (t, J = 7.0 Hz,
6H). >C NMR (125 MHz, DMSO-djs, 120 °C): & 143.4, 138.8, 128.4, 110.2, 61.0, 52.5,
31.0, 30.3, 28.0, 26.4, 25.0, 21.3, 13.1. HRMS: m/z caled for CsoHgoBNgF; [M*']
484.3584, found 484.3589.

Tris(NHC) 1b. Under an inert atmosphere, a 30 mL vial was charged with 4b (0.100 g,
0.088 mmol), NaH (0.024 g, 1.00 mmol), KOzBu (0.003 g, 0.027 mmol), THF (7 mL)
and a magnetic stir bar. The vial was sealed and the reaction mixture was stirred at
ambient temperature for 18 h. Afterward, the mixture was concentrated to dryness under
reduced pressure. Hexanes (10 mL) were then added and the resulting mixture was stirred
for 5 min at ambient temperature. The mixture was then filtered through a PTFE syringe
filter (0.2 pm) and concentrated under reduced pressure to afford the desired product as a
pale yellow powder (0.066 g, 86% yield). Single pale yellow crystals were grown from a
saturated C¢Dg solution. m.p. 241-243 °C (dec.) '"H NMR (600 MHz, C¢Dg, 60 °C): &
7.88 (s, 6H), 3.33 (t, J= 7.5 Hz, 4H), 2.46 (p, J = 7.8 Hz, 4H), 1.95 (p, J = 7.8 Hz, 4H),
1.78 (s, 54H), 1.84 (s, 54H), 1.57 (p, J = 7.2 Hz, 4H), 1.50 (sextet, J = 7.2 Hz, 4H), 1.00
(t, J = 7.2 Hz, 6H). °C NMR (125 MHz, C¢Ds, 60 °C): & 225.8, 142.0, 132.9, 108.2,
57.3, 53.2, 32.6, 32.4, 30.9, 30.4, 26.7, 23.1, 14.2. HRMS: m/z calcd for CsyHg;Ng
[M+H'] 879.69867, found 879.69755.

Tris(thiourea) 5. A 30 mL vial was charged with 1b (0.050 g, 0.061 mmol), sulfur
(0.100 g, 3.12 mmol), THF (6 mL) and a magnetic stir bar. The vial was then sealed and
the mixture was stirred at ambient temperature for 16 h. Afterward, silica gel (0.5 g) was
added and the reaction mixture was concentrated to dryness under reduced pressure. The
resulting solid mixture was then placed in a fritted funnel and rinsed with hexanes (50
mL) to remove any residual sulfur. The material was then rinsed with methanol (25 mL)
and the filtrate was concentrated to afford the desired product (50 mg, 90% yield) as a tan
powder. Single colorless crystals were grown from a saturated C¢Dg solution. m.p. 210-
212 °C (dec., color changed from pale yellow to orange). IR (KBr): ves = 1337 cm™. 'H
NMR (500 MHz, CDCl3, 50 °C): & 7.73 (s, 3H), 2.84 (t, J = 7.8 Hz, 4H), 2.20 (m, 4H),
2.05 (s, 54 H), 1.85 (p, J= 7.5 Hz, 4H), 1.49 (m, 8H), 1.01 (t, J = 7.0 Hz, 6H). °C NMR
(150 MHz, CDCls, 50 °C): 8171.6, 140.7, 130.7, 107.5, 63.0, 51.9, 32.2, 31.8, 30.8, 29.2,
25.6,22.7, 14.1. HRMS: m/z caled for CsoHg,N¢S3 [M+H'] 975.6154, found 975.6148.
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Figure S1. ORTEP diagram of 9,10-dihexylanthracene as generated using the POV-ray
engine. Thermal ellipsoids were drawn at 50% probability. Hydrogen atoms have been

omitted for clarity.

Figure S2. ORTEP diagram of 9,10-dihexyltriptycene as generated using the POV-ray
engine. Thermal ellipsoids were drawn at 50% probability. Hydrogen atoms have been

omitted for clarity.
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Figure S3. ORTEP diagram of 5 as generated using the POV-ray engine. Thermal
ellipsoids were drawn at 50% probability. Hydrogen atoms have been omitted for clarity.
Disorder along the mirror plane was appropriately modeled at a 50:50 ratio.
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9,10-dihexylanthracene

9,10-dihexyltriptycene

CCDC
crystallization conditions
formula

MW (g mol ™)
morphology
dimensions (mm)
crystal system
space group
a(A)

b (A)

c(A)

a (deg)

/3 (deg)

7 (deg)

V(A%

Z

Peatc (& em™)
p(mm™)

F(000)

0 range (deg)
total / unique reflections

completeness to 20 (%)

data / restraints / parameters

GoOF
R/

b
WR2

Largest diff. peak, hole (e A™)

774044

Slow evap. from C¢Dg

Cso Hgs N
879.34
pale-yellow prisms
0.36 x 0.26 x 0.22
orthorhombic
Pnma
27.7357(15)
20.3898(13)
16.5894(11)

90

90

90

9381.7(10)

8

1.245

0.072

3856
3.03-22.50
6313 /5135
99.6

6313 /242 /336
2.166

0.1384

0.3212
0.418,-0.390

774045

Slow evap. from C¢Dg

Cs9 Hgs N S3
1131.73
colorless blocks
0.09 x 0.07 x 0.06
orthorhombic
Pnma
23.074(3)
19.486(2)
14.463(2)

90

90

90

6502.91(4)

4

1.156

0.159

2456

1.77 —25.00
13457 /5870
99.2

13457 /418 /481
1.162

0.1391

0.2730

0.668, —0.329

774042

Slow evap. from CHCl;
Cy6 Hiy
346.53
yellow prisms
0.35x0.20 x 0.10
monoclinic
P21/n
7.8785(5)
17.1725(9)
8.2929(6)

90

117.057(2)
90
999.18(11)

2

1.152

0.064

380
2.0-27.50
2283 /1844
99.6
2283/0/186
0.992

0.0443
0.1161
0.292,-0.175

774043

Slow evap. from acetone
Cs, Hag

422.62

colorless blocks
0.53x0.32 x0.28
monoclinic

C2/c

69.417(14)
8.3391(17)
33.478(7)

90

117.24(3)

90

17231(6)

28

1.140

0.064

6440
2.91-25.00
15111/9689
99.8

15111762 /1036
0.994

0.0753

0.1613

1.208, —0.990

“Ry =2 | [Fo| = [Fe| |/ Z [Fof; ” wRy = {3 [w(Fy* — FZ2)*]/ Z [W(F,A)}"%. © The unit cell contained disordered molecules of benzene which could not be ordered
properly and were removed using Squeeze.
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600 MHZ nmrox 9\ HN
EAWB-53-2 NH

tamp=50c
apd  Carbon Q(
SAMPLE SPECIAL >z
date Jul 2B EO09  temp 50.0 HN
solvant cdel13  gain 40 U NH
file exp Epin 20 HN
ACQOUISITIODN het 0.008 NH
E] JETEA.7  palll) 7 .800
at Z.000 alfa 10.000
nf 147058 FLAGS
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ot 100 PROCESEING
TRARSAITTER 1o 10.00
tn Cl3 fn used
sfry 15@9.823 DISPLAY
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towr 58 wp 308153
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123.805

134.72d

115.523
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NH

Y

KAWE=53=2
tamp=50c
File: xp ﬁ
ol
Pulse Sequence: sZpul &
om
o
=
=
)
[
-
23=
Lo
d o
i |
~
L]
o
-
w

25,082
1d.220

S15
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500 MHE nerd
EAWE-128
temp=120¢
sxp? Proton
SamMPLE APECIAL
date Sep 35 20090 t 120.0
solvent éms0 gain 20
file exp spin Z0
ACQUISITION hat 0.008
B TOA7.6  pwihd 11.000
at d.001 alfa B.800
n Bdamy FLAGE
f 4008 01 n
ba M in n
a1 2.000 dp ¥
mt E4 hs nn r’
ct 64 PRADCESSIND
TRAMSAITTER 1] .1
tn Hl fn 262144
sfrg 439.870 DISFLA
tof 499.8 sp =249.9
i pwir 7 wp B248.3
P rfl 2239.8
DECOUPLER fp 1244.7
in Cl3 rp -271.1
e P g -8.0
dm nnn PLOT
dmm & WC 250
dpwr a8 sc ]
dmf 14288 we "
th 1]
afi cdc ph
L2 T L 'I' L T T L T T T T l I T | | l L] I T T T T T
11 10 E: 7 6 5 4 2 ppm
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8,065

=
"
ﬂ_
o

A o

(R,
3.00 5.85

LI B B L B R IR N B B IR BN R S B BN B R NN B R

| L B L L LI N B N B N B NN N R N S B S A A R [N B B IR B B R B N B B B L R L |

8.2 9.0 a.8 8.6 8.4 8.2 a.0 7.8 ppm
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KAWA-128
temp=1Z0c

i

File: Proton

Fulse Sequence: s5Ipul

r~ S W ::I/-"H- o
o mm ]
el R od
[0 2 -
B
-
™=
- | =
L“.‘
]
. B
@ |-
- b m
o D o - "
aew= m o + @
. o 2 " = L
mLth ml\\ E J _'_:
— .y E ..-r"" —
|
S ™~ @
- =
l = =&
I - -
]
|

_ -

—_— - T . T ! * r : b s
4.13 4.497 7.23
4 .85 61.0%
T LI TN S WL B B B B | T TTT T LIBSJLIL L L L L L B L L L I L L L L D L [ I e
3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 ppm
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500 ®WHz nmmrd

KAWA-128
temp=120c
expd Carbon
SAMFLE
date Sep 2% 003
solvant dmed
ile axp
ACQUISITION
W FZGTR.T
at 1.4958
ng 12&E000
b 1&000
bs 16
dl Z.oon
nt nnn
ct &0
TRANSHITTER
tn cl3
afrag 125.705
Eﬂf lﬂﬁﬂég
P
3.163
DECOUFLER
]
dof 1]
dn ¥¥Y
drm 3¥
d
MP:T 10882

r—r—'.ﬂ—l—r—l—r"r—r T LA B B
1&0

temp
gain
gpin

pe8
alfa

SPECIAL

PLOT

Supplementary Material (ESI) for Chemical Communications
/i%) The Royal Society of Chemistry 2010

This journal

| N

T T T T

160

S19
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| N

-4

3BF,
L
= -
= ]
8
=)
o
a3
"
=
2
I I T T T T I T T T T r T T T T r T T T T I 'I I T
145 140 135 130 125 120 115 110 ppm
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&S
EAWB-128
temp=120c
File: Carbon
Pulse Seguencer sZpul
S
:
-] P
5 s
g q
55
g
[ s e B S S B e A [N S B B I B S S S B S B SO S S B S B B S B L I B S B B B B S
60 35 a0 45 a0 35 310 25 20 15 ppm
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i
_.-/H_ - —_— i
Jﬂk___..l__.u_i 1 _h_ yiu
T T T T T T T T T T T T T T | T T T T T T T T T I T T T T T T T T T T T T T T |—'_|'_ T T T T T T T T T T T T T T T T
10 9 & 7 6 5 4 3 2 1 ppm
- R —_— e ! et
.01 2.40 54.29 7.893
3.51 4.37 33.13 _
PULSE SEQUENCE {OBSERVE  H1, 400.2670003 DATA PROCESSING : : P EAWE=47
Relax. delay 2Z.000 sec H ¢ Line broadening 0.1 Hz H H 1 CaDE
Pulse 16.4 degrees : ‘FT size 32768 ; : 1 7-6-09
Bcg. time 2.B56 sec ' {Total time 4 minutes [ 1 [

Width 5602.2 Hz (Pulse Seguence: e2pul

B0 repetitions | ! ! : {Solvent: Benzens
H H ' ! rAmbient temperature
(Mercury=-400  "nmr&"

S22
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7 15@
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3.325
2.389

T | T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 £.5 ppm
[S—— R
2.40
.52
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1.898

1.877
1.858

1.772

1.71
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1.306

1.140
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N
EAWE=117
temp=80c
apd Carbon
SAMPLE SPECIAL

date Sep 8 2005 temp 0.0
solvent cidé pgain 50
file exp spin 20

ACQUISITION hat a.008
o 3330%5.6 pwid 9.500
at 1.358 alfa 1.000
n 130452 FL
f e N n
bs 1§ in n
di 2.000 dp ¥
nt 0000 h i
ct kDL PROCESSING

TRANSMITTER [L] .00
tn Cl3 fm not uged
efrg 125.706 DISPLAY
tof 2828.8 ®p -§28.19 I
Lt 53 wp 30794.0 |
e rfl 17047.2 |

DECOUPLER g 16088 .4
dn Hl rp 1.7
LOI' " ip ot =235.8
mnn Wﬂ we 50
dpr 37 e
dnf 10582 :: 12495
ail rh
WWW'TWWWWTWWT"1""'I""lr"'Tr""r""r""|"'"I""r""|"
220 Z00 180 160 140 1z0 100 an GO 40 20 ppm
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285,750
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|
.i nal® |l -Ii'.. _I_n..hE i i .I 1M L fl, | j . it lll W i 1i I dh“ Jl. ] ‘ Sl i J'Ii iiul aill
. IEII '".| _n]r | 5 l‘” ,'rmw ) ||'|” {'T [ ur RN 1“ p |*r W] el ]T 1|| L bl
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. BE
EAWE-117 :
tempaBlic /\N
File: Carbon N
Pulse Seguence: s2pul O
<N L 7 N
N LN .
A=s2 N
Heas
ol m o 7& )V
oF 0
IIIII.HIIIIFI
i
.
-
o
o
m
-
L]
L)
-
=
=1
o
Lad
- =
= o
- @ 7
o o
= h
" - L- | ) T
0 2 = n g
- [ 'd'. [ ] I
E o o~ o -
- - - -

U
| . B | T | Ly luﬂ.“lnl i QUL o ity
13 l 30 125 / || 15 Iﬂ" HT H (41 570 Iy 'I"'I‘ 7 '||. 'Lr
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KAWE-117
temp=G0c 9\/\N
File: Carbon N
Pulse Sequence: Sﬂplﬂ 0
. N >
< ‘ N
LI YN,
N o
//\ )V 3
B
|
]
=
28 2
L
o
9 (=1
4
2 5
~
™ A
Ll =1 -
4 & %
= o b
T e o B I T o e e B B L B e i e e e e B o B B s o
70 68 66 64 62 GO L] 36 54 52 30 ppm
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1
oo 3
Fila: Carbon
Pulse Segquence: s2pul Q(
. N
2 ‘
#N\O NNL‘.
1 A
-]
B B o L L e B e o B e
36 a4 3z an 28 26 24 2z Z0 18 16 14 ppm
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2

o A e i
4.:0 6.03
4.11 B.37

T T T T | T T T T | T T T T T T T T'_| T T T T | T 1
10 9 & 7 6
W Ed
4,00
4.02
PULSE SEQUEMCE I DBSERVE H1, 400.266985% @ DATA PROCESSING
Relax. delay 2.000 sec H ! Line broadening 0.1 Hz
Pulse 16.4 degrees H 'FT size 32768

fAcg. time 2,856 sec : (Total time 1 minute
Width 560%.7 Hz H i
17 repetitions

CEAWE-Z05-rexE
:CDC13
i12-11-04

;Pulse Sequence; s2pul
tSolvent: CDCI3
cAmbient temperaturas
cHMercury-400  "nmrs®

S31
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2

7476
7467
7240

o

7.483
4E4
0.894

1.74949

Jary
o
I
3.588
3.546

L - H N

10 9 & 7 ] 5 4 3 2 1
i —_— e S
4.01 4.05 4.11 6.04
a.03 4.13 B.37

PULSE SEQUENCE 'DBSERVE  H1, 400.2665B53 :DATA PROCESSING : H | KAWB-205-raX2
Relax. delay 2.000 sec ! : Lime broademing 0.1 Hz 1 ! | CDC1E
Pulse 16.4 degrees i (FT size 32768 : ; i12-11-09
Acg. time 2.8%6 sec ! (Total time 2 sinutes I |
Width 5602.2 Hz H : : : 1Pulse Sequemce: s2pul
23 repetitions : ' i : {Solvent: CDC13

i : ; (Ambient temperature
' : : ‘Hercury=400  “nmr6"

S32



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

2

—B.29%
8.281
B.281
274
—7.483
—7.484
e 7. ATE
7. 467

'“_F'_I'_r"-"l T T ¥ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T | T T T T T T T T T T T T T T | T T
g.4 g.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 ppm
| -] —
4.00
4.02
FULSE SEQUENCE i DBSERVE H1, 400.2669653 DATA PROCESSING : ! | RAWB=205=rexz
Relax. delay £.000 sec H i Ling broadening 0.1 Hz i i iCpCa
Pulse 16.4 degrees P1z-11-09

Acg. time 2.856 sec
Width 5602.2 Hz
19 repetitions

IFT size 32768 ; :

iTotal time 1 minutes

—_— -

iPu1sa Seguence: s2pul
H {Solvent: CDC13

: DAmbient temperature

: ‘HMercury=400 "nmrg"
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2

-
B aw
w
L]
T T I T T T T T T ™1 T r T T T T I T T T T I T T T T | T T T T I T T T T | T T T T | T T T T | T T T T | T T T T ] T T T T | T T T T | T L
4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 ppm
|_'_||
4.05
FULSE SEQUEMNCE 'OBSERVE W1, 400.2663859 :DATA PROCESSING : : N | KAWB=205-reXz2
Relax. delay 2.000 sac | ! Line broadening 0.1 Hz H H 1cocis
Fulse 168.4 degrees ! VFT size 32760 : : 112-11-09
Acg. time 2.856 sec i {Total time 2 minutes [ i |
Width 5602.2 Hz | : + Pul £ ul
268 repetitions i : ; H iSolvent: CDC12

(Ambient temperature
(Hercury-400  "nmrg"
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See

od
Ll
(-]
=
=]
o
o
=
-
&;
=
=
]
o
a w M
P ?
. - o -
— = f'___.;
L1
-
L L s [ S S B S O S B S S S B B O B O S S S B SO B S S S D S S B S NS S B S S B S S B S R S S B R S S R
1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 ppm
[ T |—1—1 - i I_'_l
4.11 8.37
4_10 E.03
PULSE SEQUENCE i OBSERVE H1, 400.2E69859 |DATA PROCESSING : : EAWE=Z D5 -reX?
Relax. delay 2.000 sec H i Lineg broadening 0.1 Hz | i :CDC13
Fulse 16.4 dagrees \FT size 32768 : i12-11-09
Acg. time 2.856 sec : (Total timeé 2 minutes ! 1 ] i
Width SB0Z.2 Hz H H H H :Puilse Seguence: sZ8pul |
30 repetitions : ‘Zolvent: CDC1a
: i : ‘Ambient temperature
i — — H Hercurv-400 “nmcg"
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1r.313

[1]
TE.6TE

=0

Eﬂ'u'll._

=
]
=
g8n
o
- |3 <
N = B
= 1 2 2L o
o a A=l 3
= T |%a =
= | L:1J ] = -
2 o o
| J
i
i
]
I
|
¥ e i [+ 1 "i_. i ':"I'!-. i i ik |I ::I.".-I. v/ e e '|':' = I. ol L L | " _'I-I :_'- ;| i :. R L ] FIFY
Jity bt dpdt il b ! ikl Menret L o4 210 ;]-.Jh hl-. L+l byt et Akl gl Bob il by il b e
L L e I e L
220 200 180 160 140 120 100 a0 60 40 20 ] ppm
FULSE SEQUENCE POBSERVE C13, 100.6472161 :DATA PROCESSING H i PRAWB-177-2-13C
Relax. delay 2.000 sec {DECOUFLE HL, 400.2688955 Line broademimg 1.0 Hz ! H \CcDC13
Pulse 22.5 degrees Power 3B dB FT size 65536 \ H 111-13-08

Acg. time 1.280 sac
Width 25188.3 Hz
118 repetitions

i continuously on
H WALTZ=16 modulated

iTotal time 6 minutes

(Pulse Seguence: sfpul

{So0lvent: CDC13
iAmbient temperature
(Hercury=-400  "narg"
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500 MMz nmrd

EAWE=210
temp=50c

axpl £2pul

SAMPLE SPECIAL
data Jam 14 2010 temp 6.0
solvant cdcld gain 1]
ila exp  dpin 20
ACOUISITION .13 3 0.008
W raar. 6 pwa0 11.000
at q4.001 alfa G.G60D
np Ba000 FLAGS
fio 4009 1 n
gi 2 Illl.'l= " v
" d
nt B h: r.||¥|
ct PROCESSING
TRANSHITTER 1h 10
tn HL fn 262144
sfrg 480 B68 DISPLAY
tof 449 .8 =sp =2449.9
tpwr 57 wp 5248.5
1.83% rfl 627 .2
DECOUFLER rfp 3618.4
dn rp 261.7
dof L] =47
dm nnn FLOT
dmnm C WE 250
dpwr an  sc ]
dmf 14285 w5 1002
th 3
af ph
b
) l
T T T T T T T T T T T T T — T T T r T T T T Y

S37
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KflWB=210
tamp=50c

File: PROTONW

Pulse Seguence: s2pul

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

AL

7.3689

7.363
¥.a58

¥.352

o I TT

L 96D
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=
=
P
-
2 : 2
“ - =
2 L -
=
™
oo |35 .| %
=T =
o -
-
- = - re
N ‘ J w1 =
=
E._ -
\'\/k_:\
e —1 — |
q4.11 4.14
4.14
T T T T e r T T
2.9 2.5 2.3 2.2 2.1 2.0 1.9 1.8 ppm
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55
EAWa=-210
temp=50C
File: PROTON
Pulee Saquence: sZpul
53738 3 ‘ EEE
wwmmE ! 9 F 4
-:]ljj-]t -i O O A4 4 d
L
-
=
(o]
v
—
szl
t e w5
-I'_; ;B’
L] b=
A 1L
.-'-"-.! =1
|
- ==
Ew - =1
J*?_F‘ o ¥ ]
- =
| iy

— r—
%.84
6.01
T T T T I T T T T r T L T T I T T T T I T T T T I T T T T I T T T T 1 T T T T I T T T T r
1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 ppm
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500 MHZ nmro

EAWE-210
tempaSdc

expd  Carbon

O SAMPLE SPECIAL
data Jan 14 2010 temp o]
salvent cdcl3  gain a0
Tile exp  Spim 20
ACDUISITION hst 0.008
BW IZETH.Y  pwlD q.500
at 1.858 alfa 10000
np 128000 FLaGS
fb 18000 i1 n
bs a2z in n
il Z2.000 dp Y
nt 15000 hs nn
ct 15000 PROCESSING
TRANSHITTER b 2.0
tn (=3 F I ] Z6Z144
sfryg 125,705 DISFLAY
tof 1683.9 sp =62&.5
Lpwr 53 wp 25786.7
W 3.16% M 12210.5
DECOUFLER rfp 9676 .2
n rp =15 .8
dof o Ip =221.6
dm Yy PL
dmm WoWC 50
W 37 sC 0
dmf 10582 wa TOETE
th
al  cdc  ph
[rrrrfrrrrrrr e r T r I r T T r T [T T P T T T [ T T T T T T [T T LI B B R B Y L e e e
1a0 160 140 120 100 &n 1] 40 20
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124 350

150

145

1z22.088

T T L] T T T 1 T T T T T

140 135 130

S42
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EfWB=210
tamp=5 0o

File: Carbon

Pulea Begqueance: =2y

—17.254

AL

Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2010

53.155
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32.038

31.881
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25,372
22.757
14.091

28821

L I S e i B B N BN (N B B [N [ N I L [ B

30 28 26 24 2 Z0 18 16 14

S44
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EAWE-223
temp=50c Br
expl sZpul Br
SARFPLE SPECIAL
date Jan 11 2010 temp 50.0
solvent cdcl13 paln 20
file exp  spin 20
ACQUISITION hst 0.008 Br
5w 7997.6 pwad 11.000 U Br
at 4.001 alfa 6,600 Br
np 64000 FLAGS Br
fio 4000 i1 n
bs 32 in n
55 2 dp ¥
dl Z2.000 hs nn
nt a4 PROCESSING
ct b 0.1
TRANSHITTER fn 262144
tn H1 DISPLAY
sfryg 499 .868 sp =250.0
tof 498.8 wp 5248.5
tpwr 57 rfl 999.6
1.833 rfp 0
DECOUPLER rp 263.7
dn ip -6.5
diof 0 PLOT
om nmn- wo 250
dmm [ 14 0
dpwr a0 ws ir2
dmf 14285 th 12
aji «de  ph
T T T T T T '| T T T T T T T T T T
g 8 6

S45
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Br

BrBr L 7 ‘O BlrBr

7.558

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

7.258
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EAWE=-223
temp=50c Br

File: PROTON Br

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

Pulse Sequence: s2Zpul

BrBr L 7 ‘Q BrBr

1 023

—1.037

—1 - 1.008

- ; -
o
P = i win g
= I~ g e o T
. - A
Mow : R J,J/I/J’J—-"u
o m J - - %7} : - t =3
B =2 3 457 s
o A
- == ] . .-||\L 2
o " — -
N uw L 2=
- ] w
= w
- - F'ﬁ
Lal

—_—
——__ 1.790
w1.775

Z.040
2.025
é;z.nzn
2,015
——  —2.008

1
L . | N L

—_— e e e —
.13 4.29 5.31
4.25 8.99
L B B B e e I e e B e e e B B B B B B I B e B B s
2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 ppm
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500 HHz nmro

EAWB-223
tamp=50cC
expd Carbon
SAMPLE
date Jan 11 Z010
S01vent cdeld
ile -+
ACQUISITION
W 32679.7
at 1.958
"E 128000
T 13000
bs 16
dl 2.000
nt 15000
ct 3020
TRANSMITTER
tn c1i3
sfrg 125,705
tof 1833.9
tpwr 53
3.163
DECOUPLER
dn
dot i}
dm ¥y
dmm W
dpwr ar
dmf 10582

s ——"

wp
rfil
rfp
re

gC
L]

al

SPECIAL

n
PROCESSTNG
2.00

262144
DISPLAY

25766 .7
12211.8
9678.2
=17.9
=ZE3.0
PLOT

250

]

1

3327
7
cde  ph

B:Br L 7 ‘O BrBr

Br

Supplementary Material (ESI) for Chemical Commpinications

Bhis journal is (c) The Royal Society of Chemist]

y 2010

A

b

180

160

| LIS N IR B N LN B L B B L B B B L B B B

140

LA L L L L L [ L L B L B

120 100 a0

S48
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147 .344

Br

Br
Br 0
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Br

i

‘O Br

127 877

121.507
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Br

EE

File: Carbon Br

Pulse Seguence: sip

BrBr L 7 ‘O BrBr

77.254
TS5 _nnw

——r UL Ha

52.268

&0 75 70 65 60 55 a0 ppm
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Br

BrBr L 7 ‘O BrBr

31.731
22.583
14.081

31.227

24.854

27.718

LN L L L I L Y L L N LN B N N L BN N N B L L O B [ L I I B L L L L B B L B L

34 3z 30 28 26 Z4 22 20 15 16 14 ppm
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2

I
Z I
z

S0

NH
NH
f by ;oo S
\ \ R W 1 .
LA S S R S S S B R S SN RN R R B B S N NN B S B S | — T T T T I
10 E & 7 6 5 4 3 il 1 ppm
b s - e e iy
.00 q.15 1.8 856 .34
d. 84 4.31 10.%3  8.13
FULSE SEQUENCE - OBSERVE W1, 499.B645352 :DATA PROCESSING : | EfE -Hextn i ne
Relax. delay 2.000 sec H : Line broadening 0.1 Hz i ttemp = Sdc
Pulse 15.0 dagrees :FT siza 262144 . H
fcg. time 4.001 sec :Total time & minutes : ! Archive directory:
Width 7937 & Hz : : | Bample directory:
G4 repetitions : H
: {Pulse Sequence: sFpul
o e o ot n di 1 .
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T.240

6.843%

T T T T T T T T T T T T T T |‘-|— T T T T T T T T |"‘—¥ T T T T

f.4 7.3 F.2 7.1 f.0 b.3
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T
Z I
pd

U‘O NH

=
=
= o
. i
@ z & Zwfe2 z 3
R snoen = B
z i | e e A
v r =
|||r|||1r|11r||||||11".'1_|"'1_'|"_I_|_'|_|_|_||||||11rr|||||1||||...||||||||||||1rr||;|r|||....|..-..|||||||||||||||||||||||
3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 ppm
[ [ S— — — —_——
4.84 4.31 10.33
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2
™
i d
oo o
A N WL,_
T T T T T T T T T T T T T T T T T T T I_I ¥ T I_"'“r'"_
3.4 3.3 3.2 3.1 3.0 2.9 2.8 ppm
—_— Y T ——
4.84
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w 0
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@ o Sy - 5
T | = o
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P - o
- a - -
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e e B -
-
— — " .
T T T T T I T T T I T T I T I L] T T T I T
2.3 2.2 2.1 2.0 1.9 1.8 1.7 ppm
L - — e, v P |
.31
q.68
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1. 215

S57

2
=
L
T
et g 3
J 23 =15
g8
H'H.
[

: — e —— s e —— : — —
.50 1.43 1.40 1.35 1.30 1.25 1.20 1.15 1.10 03 1.00 ppm
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EAWA=223
temp=50c

expd Carbon J<
SAMPLE SPECIAL % HN

date Jan 19 2010 temp 50.0 NH
s01vent cdc13 gain 40
filae &xp  Epin 20
ACOUISITION hst o.008
SW 32679.7  pwil 9.500
at 1.358 alfa 10.000
np 128000 FLAGE
b 18800 11 f %
H 2000 dp y HN O NH
. o W
nt 15000 hs nn HN Q
ct 3273 PROCESSING NH
TRANSMITTER 10 10.00
tn Cl3 fn FE2144
gfrg 125.705 OISPLAY
tof 18B82.9 =p -E28 .5
tpr 53w 25766 .7
.18 rf1 12211.8
DECOUPLER rfp 4578 .2
dn H1 rp -17.2
dof o Ip -221.6
dn ¥YY PLOT
dnm W WD
dpwr = L]
dnf 10582 ws 43983
Lh 3
ai cde ph

R syt st At A Uit S b b o i
L B B o B B LI S e et [ B e e B ) e e e | B B (A e I e S B
180 160 140 120 100 80 60 40 20
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133 .689

115.54@
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EAWE-225 % HNJ< =
temp=50c NH
Fila: Carbon
Pulse Saguance: s2pul Q(
HN ‘ >
i N
NH
Js¢% )V .
o @ 5 o
NEg 7
i
o
!
o
| T T T T l L T T L] | L] T L T | T T T L] |_ T T T T | T T L] T I L T
an 75 70 6% GO 55 50 ppm
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HN
NH

HN ‘ >
i N
NH
: A
E
EE ol E E
=y - = 1
E : : i %
o
I|r1II|IIII|llll.llll|IIIl|IIII|'IIIIIIPI|I'IIr'III|I'IIIIIII|IIII|IIII|II"IIiII.IIII'IIII.I‘IIIIIIII|IIII|IIII|IIII|II
34 32 30 28 26 24 22 20 18 16 14 ppm
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EAWIB-187
temp=120c

exp2 Proton
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SaHPLE SPECIAL
gate Hov 23 2003 temp 120
50 1vent dmso gain a0
file ax¥p spin 20
ACHUISITION hat 0. 0E
BW' THE? .6 pwE0 11,000
at 4.001 alfa E.G600
gl E4000 FLAGS
f anmpa 11 n
bs 32 in n
g1 2.000 dp ¥
nt 128 hs nn
ct 12 PROCESSING
TRANSHITTER b 0.10
tn HL Tn 262194
sTrq 439.870 DISFLAY
tof 489.8 sp =248.
tpwr 57 wp 6248 .3
P 1 rfl 2240.3
DECOUPLER rfp 1244.7
dn rp =67 .1
dof 1p -85
dm nnn PLOT
dmn C wC 250
dpwr 10  sc
dmf 14285 wE 212
th
ai  cde  ph
I f v
| W h Jl lJJLﬂ.U
L e L N N AL E AL B B BN S B B S BN B BN B B B S S P I —
11 10 9 & 7 G ] 4 3 2 ppm
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N
E

o s

=

™

e, R | .

e —

.00
5.59%

T T I T 1 T T [ T T T T I T T T L I ' T T T | T T . T T L T 'I L T T T T T T I T 1
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temp=l20c

File: Proton

Pulee Sequence: s2pul
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L]

7.459
2.9580

=

—2.198

EE__

2.4986
2. 482

BE
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_ I'N
KAWLE-18F BE
temp=120c
Five: Proton
Fulse Sequence: sZpul
e
& ar
] o
H =
-
IH-
m
D
=
-
u
o
=
-
-
BTag
L
n SAa_ TAm
= o [ : T u
] :n‘ WEH =
o S “5 =
WL me | o -2 aw
L] = g - : - -
e R = = b
i = - b -
e o |
i w
S o
i r '} L - — e —— L T o
q4.22 #3.4% 6.08
4.4% 8.49
L L s R B S B B B B S S B B S Sy B B B B B s ) B B B e N B s B s e e B R S
2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 ppm
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500 MHz nmrd

EAWIB-187
temp=120c

gxpd Carbon

SANFLE
date  Now 23 Z009
s 1went dmsD
fila exp
ACOUISITION
EwW 325674.7
at 1.958
np 1Zao0n
L] 15000
] 16
d1 z.000
nt 15000
ct 15000
TRANSHITTER

tn c13
5fryg 125.705
tof 1883.0
tpwr 53

W 3.163

DECOUPLER

dn H1
dof ]
dm ¥¥Y
dmm W
dpwr a7
dmf 10882

SPECIAL
tamp 0.
gain 1]
epin =11
hst a.ong
T 5.500
alfa 1o.000
FLAGS

i n
Im n
d

h: ni

FROCESSING
L .
fm not used
DISPLAY
Ep -G2E.6
Wi Z82B0.6
rfi 7E46.8
rfp A064.8
rp -14.1
Ip -13E.8
FLOT

WG 230
-1 L]
V5 4706
th 5
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200

180

160

140

120
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128,355

110.187

138828

143 347

S67



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

L4

KAW1E-187
tempzl2ic

File: Carbon
Fulse Sequence: s53pul

& S o o wffl [l T o o
i e 2 T e
g Soo o % oo
i = '. NETI.'IN('.J'
>
=
.
-
=
o
i:
'I_l_F_'_r-' T T I T T — T T T T L T 1 T T T ¥ T T T T T I T T T T I T
65 650 55 50 45 40 ppm
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EE

FAWIE-1BT
tomp=120c
File: Carban

Pulse Seguence: s2pul

22 850

Fl.038
21.318
13.082

an.zve

—
m
=
1)
ol

26.382

TTT T r P T [ r T T[T oT TT T T T T T T T T T L2NLENL IR I N B N A R B B B B LA B B [N B B L B e

32 an 28 26 24 22 20 15 16 14
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0,367

52,161

E0.B1A

L R S B NN S B S BN L R A e R A B A B R S (N S E S H A B S B B B B S B B R B N N B B B N B B B BN B B B R B B H N A A B
63 62 61 GO 59 28 a7 a6 a5 a4 13 32 51 50 ppm
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A I A._Ju._ﬂul
T T T T I T T T T | T T T T I T T T L] I T T T I T T T T I T T T T | T L] T I T T T T I T T T T I T T T T ' L] T
10 3 ] 7 3 5 4 3 2 1 ppm
— 1 - o iy
5.00 4.53 S2.225.23
4.00 4.45 4.79 .71
PULSE SEQUENCE (OBSERVE  H1, 589.7497622 |DATA PROCESSING : H (EAWB-29%
Relax. delay 2,000 sec ! i Line broadening 0.1 Hz i itemp = BOC
| VFT size 262144 ! ]
iTotal time 6 minutes | ! :
i | Arehive dirsctory:
T Sample directory:

Pulse 15.0 degrees :
Acg. time 4.000 sec 1 1
Width 11160.7 Hz : : i
&4 repatitions i i i i

: S e EnGeecRSaAANRE:SSA0AIE |
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ST 2

1 1=5:

ppm

10

]

T

]
52.208 .23
4.79

4.45

]

[

[
Nl
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1.946

1.833

1.959

1.920
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1.780

52.22
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=1 -l
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2
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[T - 1 ¥ 1
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1.003

1.018
0.991

I

LI B I L (L LN A B L L L L N A N [N I L B L B

B LR B i m i

1.10 1.08 1.06 l.04 1.02 1.00 0.3%a 0.96 0.34 0.3z 0.30 ppm

.70
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500 MHZ nmrd

EAWE-272
temp = &0c

axpd Carbon
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e

SANPLE SPECTAL Q(
date Feb 24 2010 temp .0
solvent cEdf  gain 50 . _N
rils exp spin 20 i< U N
ACQUISITION het o.008 N ) .
oW 40221.2 pwid 5.500 N .
at 1.958 aifa 10.000
np 157538 FLAGS
L Zzoon 1 n
BE 16 im n
d1 Z.000 dp ¥
nt 10000 hs nn
ct Lanon PROCESSING
TRAMSAITTER 1L .
tn Cl3d fmn not usead
=frg 125.708 DISPLAY
tof S654.6 sp -1257.0
tpwr 53 wp ZEIE4.0
F.163 rfl 18577 .2
DECOUPLER rfp 16088 .4
n H1 rp 12.6
dof 0 p -272.2
dn ¥YY FL
dam W WD 50
dpwr a3t s¢ ]
daf 105BF ws 1292
th 5
ai cdc ph
[|
|
[ |
—— e L ) .
I B B L B B L L I L B (L i e L B B R R AR N R R NS RE RS R E S e
ZaD 260 240 220 200 180 160 140 120 100 a0 i) 40 20 ppm
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3
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i " | I r " i )
[ H Rl Latl v W [0 [T R cr i TV TRE LR S IR T AT TR el e R ,.["'-l-l PeFs T I Ty ol Bt e T
ki bl A LA ol e A i W s Al il i
255 250 245 240 235 230 225 220 215 210 205 200 ppm
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183

103
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2 =
5 g
=
:
i
g
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EAWE=272
temp = G0c

File:r Carbon

Fulse Seguence: s2py

a0 %312

32.A4B

32.441

30.408
26.GEE

30.275

23.063

&8

14,235

K

LWV

N

et recerineseg e

FrT T 1T r r [ rrrr [ rrrr [ r e r r [ rr e 1 [T 1 T r [T 11T

32 30 28 26 24
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:

I
10 3 & ¥ b 2 1 ppm
- o b el S L
G.00 q.74 4.57 6.43
.05 55.08 11.589

PULSE SEQUENCE 'OBSERVE M1, 499.8645248 :DATA PROCESSING : {KAWE-250
Relax. delay 2.000 sec H i Line broadening 0.1 Hz 1 ‘temp = Sic
Pulse 15.0 degrees : 1FT size B5536 : :
Acg. time 4.001 sec i (Total time 6 minutes ]
Width 7997 .6 Hz H | i i Archive directory:
G4 repetitions : i i ! Sample directory:
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o
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5
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00 HHZ nmrox

EAWE-255
temp = S0c

axpd Carbon
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S

SAMPLE SPECIAL
date Feb 15 2010 temp 50.0
solvent cdcld  gain a0
file exp  spin 20 N
ACOUISITION het 0.008 S% U N
SW 40322.6 pwd0 7600 N
at 2.000 alfa 10 000 NS
np 161230 FLAGS
fh 17000 11 mn
be 64 in f
a1 2.000 dp ¥ .
nt 13000 hs nn
ct 13900 PROCESSING
TRANSHITTER T 1.
tn €13 fn not used
sfry 150,824 DISPLAY
tof 2296.3 sp -154.2
tpwr 58 wp 33331 .4
2600 rf1 15170 .8
DECDUPLER rfp 1161%.2
dn H1 rp 205.1
dof o lp 14.9
dm Y¥Y PLOT
dmm W WC
dpwr 46 e
dmT 15337 we 12738
th 13
al  cdc  ph
. M J Ll
LA B e S S L e L I L B T T T T
200 180 160 140 120 100 an 60 40 20 ppm
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EAWB-258
temp = Edc

File: xp

Pulse Sequence: s2pul

171.647
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i4@.815

138 887

107 532
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FAWB=-255
temp = S0c

. S \‘x{: ‘I’y >
Fite: xp pwesNasE

Pulse Sequence:

Tq 212
i_.l -
Z
Z
(%2}
§3.045

,_
—

7
7

51.931

..l..|-||r||r||-|||-|||||||||||||||||||-||-|||-|||||||-|||'ﬁTﬂ_m'rrnTrmeﬂTrmﬂ_nﬁTn_ﬂTrmeﬂﬂTmeﬂﬂ

-
&0 78 76 74 7E 70 68 66 64 62 ) S8 26 24 22 ppm
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EAWB-255
temp = Slc

File: xp

Pulge Seguencea: s2p

32.197

31.824

)

30.89%

=777

-

30,808

29._200

—al.20Z
— . 3b.128

y
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