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General Information

Chemicals were either purchased or purified by standard techniques without special
instructions. All solvents were distilled prior to use. For chromatography, 200-300 mesh silica
gel (Qingdao, China) was employed. 'H NMR (300 MHz) and C NMR (75 MHz) were
registered on Varian 300 M spectrometers; 'H NMR (400 MHz) and *C NMR (100 MHz)
were registered on Bruker ARX 400 M spectrometer, all with CDCI; as solvent and
tetramethylsilane (TMS) as internal standard. Chemical shifts were reported in units (ppm) by
assigning TMS resonance in the 'H spectrum as 0.00 ppm and CDCl; resonance in the °C
spectrum as 77.0 ppm. All coupling constants (J values) were reported in Hertz (Hz). HRMS
were performed by Analytical Center of Peking University. IR spectra were recorded with a
Nicolet 5SMX-S infrared spectrometer. Fe,O; magnetic nanoparticles (NanoArc®) was

purchased from Alfa Aesar®.
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Experimental Section

(1) Procedure for nano-Fe,0s-catalyzed ortho-borylation arene with B,pin,

A reflux tube equipped with a magnetic stir bar was charged with Bypin, (254 mg, 1
mmol), K,COs (276 mg, 2 mmol), ‘BuOOBu (292 mg, 2mmol), Fe,O3 magnetic nanoparticles
(NanoArc®, Alfa Aesar®) (32 mg, 0.2 mmol) and aryl substrate (5 mL). The reaction vessel
was placed in an oil bath (80 °C) under open air. The reaction progress was monitored by
GC-MS. The mixture was cooled to room temperature when B,pin, disappeared completely,
Yield and ratio was determined by GC using mesitylene or dodecane as the internal standard.
After completion of borylation reaction, the mixture was first puried by a short silica gel
column chromatography to removed iron catalyst and inorganic base. The solvent was
evaporated in vacuo, and the residue was purified by flash column chromatography on silica
gel (eluting with ethyl acetate/petroleum ether) to give pure product.

A large scale experiment: Benzene (20 mL) and B,pin, (1 g, 4 mmol) were subjected to
the above reaction conditions. PhBpin was isolated in 52% yield after column

chromatography

(2) Procedure for Sequential Reactions

A reflux tube equipped with a magnetic stir bar was charged with Bypin, (254 mg, 1
mmol), K,CO; (276 mg, 2 mmol), 'BuOO'Bu (292 mg, 2 mmol), Fe,O; magnetic
nanoparticles (32 mg, 0.2 mmol) and benzene (5 mL). The reaction vessel was placed in oil
bath (80 °C) under air. The solution was cooled to room temperature until Bopin, was
disappeared. The reaction progress was monitored and analyzed by GC-MS. After the
completion of the borylation reaction, benzene was evaporated under reduced pressure. To
this mixture were added aryl iodide(1 mmol), PdCl,(dppf) (0.030 mmol), K;PO4(3 mmol),
and DMF (5 mL), and the mixture was stirred at 60 °C under N,. After the completion of the
cross-coupling reaction, themixture was extracted with EtOAc, washed with brine, and dried
over MgS0O,. The residue was purified by flash column chromatography on a silica gel

(eluting with ethyl acetate/petroleum ether) to give the product.

(3) Procedure for Nano Fe,O3 Catalyst preparation'™
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v-Fe;O3 (20 nm) catalyst was prepared by co-precipitation of aqueous solutions of
FeSO4 7H,0 and FeCls-6H,O by urea hydrolysis (All from Beijing Chemicals, AR grade).
The cation (Fe*™ + Fe3+) concentration was kept at 0.60 M with [Fez+]/ [F e3+] ratio of 1/2 and
the urea concentration was kept at 6.0 M. The mixed solution was heated to 100 °C under N,
atmosphere and maintained at 100 °C for 3 h to form precipitates. After filtration and
thoroughly washing with deionized water until the filtrate was neutral, the precipitates were
treated in ambient air at 110 °C overnight, and then at 300 °C for 3 h. A mixed crystal Fe,O3
(9 nm) with o and y phases was obtained when the concentrations of the cation (Fe*" + Fe’")
and urea improved to 1.20 M and 12.0 M respectively.

a-Fe,O3 catalysts were prepared in a similar way, in which Fe(NO3)3;-9H,0 was used as
the Fe’" precursor salt instead of FeCly;6H,O. The average crystallite size of o-Fe,Os
decreased from 18 nm to 14 nm by doubling the solution concentration as described above.

The crystalline phase of the catalysts was identified by X-ray diffraction (Rigaku
D/MAX-2400 diffractometer) and the crystallite size of Fe,Os; was calculated by Scherrer
equation, d = 0.90A / B cosO, where 0 is the diffraction angle and f is the full width at
half-maximum.

The X-ray diffraction patterns of Fe,O; catalysts (the crystallite size of the commercial

v-Fe,O3 was 58 nm)
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X-Ray Diffraction of Fe,O; Catalysts

Intensity (a.u.)

a-Fe, 03 (14 nm)

AN A

a-Fe203 (18 nm)

The mixed a, y-
Fe, 03 (9 l'lIIl)

v-Fe; 03 (20 nm)

y—FezO3 (58 nm)
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Spectral data for the products
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4,4,5,5-Tetramethyl-2-phenyl-1,3,2-dioxaborolane

Colorless liquid

'H NMR (400 MHz, CDCl3) & 7.81 (d, J = 6.7 Hz, 2H), 7.47~7.43 (m,
1H), 7.38~7.35 (m, 2H), 1.34 (s, 12H); *C NMR (100 MHz, CDCl5) &
131.7, 131.2, 127.7, 83.7, 24.8.

4,4,5,5-Tetramethyl-2-0-tolyl-1,3,2-dioxaborolane

Colorless liquid

'H NMR (400 MHz, CDCls) &: 7.77 (d, J = 1.4 Hz, 1H), 7.33~7.29 (m,
1H), 7.16~7.14 (m, 2H), 2.54 (s, 3H), 1.34 (s, 12H); °C NMR (100
MHz, CDCls) 6: 144.8, 135.8, 130.8, 129.7, 124.7, 83.4, 24.9, 22.2.

4,4,5,5-Tetramethyl-2-m-tolyl-1,3,2-dioxaborolane

White solid

'H NMR (400 MHz, CDCls) & 7.64~7.60 (m, 2H), 7.28~7.26 (m, 2H),
2.35 (s, 3H), 1.34 (s, 12H); *C NMR (100 MHz, CDCl5) § 137.1, 135.3,
132.0, 131.8, 127.7, 83.7, 24.8, 21 2.

4,4,5,5-Tetramethyl-2-p-tolyl-1,3,2-dioxaborolane

White solid

'H NMR (400 MHz, CDCl3) § 7.70 (d, J = 7.5 Hz, 2H), 7.18 (d, J = 7.5
Hz, 2H), 2.36 (s, 3H), 1.33 (s, 12H); °*C NMR (100 MHz, CDCl3) &
141.4,134.8, 128.5, 83.6, 24.8, 21.7.

MeO

Colorless liquid

'H NMR (400 MHz, CDCls) & 7.76 (d, J = 1.8 Hz, 2H), 6.89 (q, J
= 1.8 Hz, 2H), 3.82 (s, 3H), 1.33 (s, 12H); >C NMR (100 MHz,
CDCls) & 162.1, 136.5, 113.3, 83.5, 55.0, 24.8.

/& 2-(4-Methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
B<

Colorless liquid

'H NMR (400 MHz, CDCl;) & 7.40 (d, J = 11.2 Hz, 1H),
7.33~7.28 (m, 2H), 7.02~6.99 (m, 1H), 3.83 (s, 3H), 1.34 (s, 12H);
C NMR (100 MHz, CDCls) 8 159.0, 128.9, 127.1, 118.6, 117.9,

/Q 2-(3-Methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane

83.8,55.2,24.8.
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83.4,55.8,24.8.
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2-(2-Methoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
White solid

'H NMR (400 MHz, CDCls) 6 7.69~7.66 (m, 1H), 7.41~7.37 (m, 1H),
6.94 (t, J = 7.4 Hz, 1H), 6.85 (d, J = 8.3 Hz, 1H), 3.83 (s, 3H), 1.35 (s,
12H); BC NMR (100 MHz, CDCls) & 164.1, 136.7, 132.4, 120.2, 110.4,

4,4,5,5-Tetramethyl-2-(2,5-dimethylphenyl)-1,3,2-dioxaborolane
White solid

'H NMR (400 MHz, CDCls) 6 7.57 (s, 1H), 7.13~7.11 (m, 1H), 7.05
(d, J = 7.7 Hz, 1H), 2.49 (s, 3H), 2.30 (s, 3H), 1.33 (s, 12H); °C
NMR (100 MHz, CDCls) 6 141.7, 136.3, 133.9, 131.5, 129.8, 83.3,
24.9,21.7, 20.8.

4,4,5,5-Tetramethyl-2-(2,3-dimethylphenyl)-1,3,2-dioxaborolane
White solid

"H NMR (400 MHz, CDCl;) 6 7.60 (d, J= 7.4 Hz, 1H), 7.20 (d, J=7.4
Hz, 1H), 7.08 (t, J = 7.4 Hz, 1H), 2.47 (s, 3H), 2.26 (s, 3H), 1.34 (s,
12H); BC NMR (100 MHz, CDCl;) 6 143.0, 136.4, 133.5, 132.3, 124.8,

83.4, 24.8, 20.4, 18.4; IR (film): 2978, 1429, 1379, 1346, 1304, 1138, 1034, 827, 850, 728,
669 cm’™'; EI-MS (m/z, relative intensity): 232 (M, 38), 217 (20), 175 (100), 159 (5), 146 (16),
132 (98), 117 (27), 105 (27), 91 (28), 77 (14), 41(44); HRMS calcd for C14H»nBO, [M+H]"
233.1707, found 233.1706.

e

24.8,20.0, 19.4.

PJQ
B
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4,4,5,5-Tetramethyl-2-(3,4-dimethylphenyl)-1,3,2-dioxaborolane
White solid

'H NMR (400 MHz, CDCl3) § 7.58 (s, 1H), 7.5 (d, J = 7.4 Hz, 1H),
7.14 (d, J = 7.4 Hz, 1H), 2.27 (s, 3H), 2.26 (s, 3H), 1.33 (s, 12H); °C
NMR (100 MHz, CDCl;) 6 140.1, 135.9, 135.8, 132.4, 129.1, 83.5,

4,4,5,5-Tetramethyl-2-(2,4-dimethylphenyl)-1,3,2-dioxaborolane
Colorless liquid

'H NMR (400 MHz, CDCls) & 7.66 (d, J = 8.1 Hz, 1H), 6.98 (d, J=7.0
Hz, 1H), 2.50 (s, 3H), 2.30 (s, 3H), 1.34 (s, 12H); *C NMR (100 MHz,
CDCl;3) ¢ 144.9, 140.8, 136.1, 130.7, 125.5, 83.2, 24.9, 22.1, 21.5; IR

(film): 2978, 1612, 1371, 1346, 1311, 1146, 1063, 963, 860, 659 cm™; EI-MS (m/z, relative
intensity): 232 (M", 29), 217 (26), 175 (73), 159 (6), 146 (18), 132 (100), 117 (21), 105 (25),
91 (28), 77 (14), 41 (40); HRMS calcd for C14H,,BO, [M+H]" 233.1707, found 233.1705.
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4,4,5,5-Tetramethyl-2-(2,6-dimethylphenyl)-1,3,2-dioxaborolane

QJQ White solid
@; ~0 'H NMR (400 MHz, CDCl3) &: 7.12 (t, J = 7.6 Hz, 1H), 6.94 (d, J =

7.6 Hz, 2H), 2.39 (s, 6H), 1.34 (s, 12H); *C NMR (100 MHz, CDCls)
§:141.7,129.1, 126.4, 83.6, 24.9, 22.2.

White solid

'H NMR (400 MHz, CDCls) § 7.44 (s, 2H), 7.10 (s, 1H), 2.32 (s,
6H), 1.34 (s, 12H); *C NMR (100 MHz, CDCls) & 137.1, 133.0,
132.4, 83.7,24.8, 21.1.

o
]

/@ 4,4,5,5-Tetramethyl-2-(3,5-dimethylphenyl)-1,3,2-dioxaborolane
B

e

2-(2,5-Dimethoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborola

O/& ne
' White solid, mp 58-60 °C.

MeO B\O |
\@ H NMR (400 MHz, CDCl3) § 7.21 (d, J = 3.3 Hz, 1H), 6.93 (q, J =
OMe 3.3 Hz, 2H), 2.78 (s, 6H), 1.35 (s, 12H); *C NMR (100 MHz,
CDCls) & 158.6, 153.3, 121.0, 118.0, 112.3, 83.5, 56.8, 55.8, 24.8;
IR (film): 2978, 1585, 1494, 1408, 1344, 1220,1139, 1066, 1048, 965, 90, 855, 812,727,672
cm™; EI-MS (m/z, relative intensity): 264 (M", 100), 249 (18), 191 (24), 164 (56), 149 (32),
135 (18), 121 (46), 105 (4), 91 (6), 77 (14), 41 (29); HRMS calcd for C14H,,BO4 [M+H]"

265.1606, found 265.1605.

2-Mesityl-4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane

QJQ White solid
/@1 G 'H NMR (400 MHz, CDCl3) § 6.76 (s, 2H), 2.36 (s, 6H), 2.23 (s, 3H),

1.36 (s, 12H); °C NMR (100 MHz, CDCls) & 142.1, 138.9, 127.4,
83.4,24.9,22.1,21.2.

olane

White solid, mp 114-116 °C.

'H NMR (400 MHz, CDCls) 8: 6.04 (s, 2H), 3.79 (s, 3H), 3.74 (s,
MeO OMe 6H), 1.36 (s, 12H); °C NMR (100 MHz, CDCl3) & 164.5, 163.1,

) 90.2, 83.4, 55.6, 55.2, 24.6; IR (film): 2996, 1607, 1581, 1457,

1356, 1327, 1295, 1221, 1204, 1124, 1037, 864, 804, 733; EI-MS (m/z, relative intensity): 294

(M™, 100), 279 (16), 236 (42), 221 (52), 194 (69), 151 (40), 135 (56), 121 (59), 105 (10), 91

(20), 77 (24), 41 (44); HRMS calcd for C;5H»4BOs [M+H]" 295.1711, found 295.1708.

OMe 9

2-(2,4,6-Trimethoxyphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxabor
9%

~0
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4-Nitro-biphenyl

'H NMR (300 MHz, CDCls) & 8.31 (d, J = 9.0 Hz, 2H), 7.76~7.65 (m,
2H), 7.24~7.20 (m, 2H), 7.45~7.53 (m, 3H); *C NMR (75 MHz, CDCl5)
8 147.6,147.1, 138.8, 129.1, 128.9, 127.8, 127.4, 124.1.

4-Methoxy-biphenyl

'H NMR (300 MHz, CDCl3) & 7.57~7.52 (m, 4H), 7.44~7.39 (m, 2H),
7.33~7.28 (m, 1H), 6.98 (d, J = 8.7 Hz, 2H), 3.85 (s, 3H); °C NMR (75
MHz, CDCls) & 159.2, 140.8, 133.8, 128.7, 128.1, 126.7, 126.6, 114.2,
55.3.

4-Chloro-biphenyl

'H NMR (300 MHz, CDCls) & 7.56~7.50 (m, 3H), 7.48~7.36 (m, 6H),;
C NMR (75 MHz, CDCls) & 140.0, 139.7, 133.4, 129.0, 128.9, 128.4,
128.2, 127.0.

4-Acetyl-biphenyl

'H NMR (300 MHz, CDCl3)  8.04 (q, J = 1.5 Hz, 2H), 7.70~7.62 (m,
4H), 7.50~7.40 (m, 3H), 2.64 (s, 3H); °C NMR (75 MHz, CDCls) &
197.7, 145.7,139.8, 135.8, 128.9, 128.8, 128.2, 127.2, 127.1, 26.6.

Biphenyl

'H NMR (300 MHz, CDCl3) & 7.60 (d, J = 7.5 Hz, 4H), 7.47~7.37 (m, 4H),
7.35~7.32 (m, 2H); >C NMR (75 MHz, CDCL) & 141.2, 128.7, 127.2,
127.1.
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'H and ”C NMR spectra
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Current Data Parameters
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SI 16384
SF 400.1300146 MHz
WOW no
558 0
LB 0.00 Hz
GB 0
PC 4.00
1D NMR plot parameters
Cx 20.00 cm
FiP 10.000 ppm
Fi 4001.30 Hz
FeP -0.500 ppm
F2 -200.07 Hz
PPMCM 0.52500 ppm/cm
HZCM 210.06825 Hz/cm

Current Data Parameters
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X 20.00 cm

F1p 200.000 ppm

F1 20122.55 Hz

FoP -5.000 ppm

F2 ~503.06 Hz

PPMCM 10.25000 ppn/cn

HZCM 1031.28101 Hz/cm
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Current Data Parameters

NAME h033897
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20091208
Time 16.21
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG 29
D 32768
SOLVENT coc13
NS 16
0s 0
SWH 8064.516
FIDRES 0.246110
AQ 2.0316660
RG 180
oW 62.000
DE 88.57
TE 300.0
i34 2.00000000
P1 3.00
DE 88.57
SFO1 400.1321971
NUCLEUS 1H
F2 - Processing parametel
SI 16384
SF 400.1300141
WOW no
SSB 0
LB 0.00
GB 0
PC 4.00

1D NMR plot parameters

%3 20.00
FiP 10.000
Fi 4001.30
Fop -0.500
Fe -200.07
PPMCM 0.52500
HZCM 210.06825

Current Data Parameters
NAME 03997
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091208

Time 16.25

INSTRUM ARX400

PROBHD 5 mm Multiny

PULPROG 2g0c

i) 32768

SOLVENT coc13

NS 246

0s 2

SHH 25000000 Hz

FIORES 0.762939 Hz
06554100 sec

6 256

o 20.000 usec

3 25.00 usec

TE 300.0 K

012 0.00002000 sec

LS 22.20 08

CPOPRG waltz16

=1 100.00 usec

01 2.00000000 sec

P1 3.50 usec

3 25.00 usec

SFo1 1006233680 Mz

NUCLEUS 130

o11 0.03000000 sec

F2 - Processing parameters

st 32768

SF 100.6127728 MHz
WON

ss8 0

L8 0.50 Hz

68 [

PC 1.00

1D NMR plot parameters

cx 20.00 cn
FiP 200.000 pom
Fi 20122.55 Hz
Fop -5.000 ppm
F2 -503.06 Hz
PPMCM 10.25000 ppm/c
HZCM 1031.28101 Hz/cn

ers

Hz
Hz
sec

usec
usec

sec
usec
usec
MHz

rs

MHz

ppm/cm
Hz/cm

n
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Current Data Parameters
NAME

h03985
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20091208
Time 9.34
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG 29
Lt 32768
SOLVENT coci3
NS 16
0s 0
SWH 8064.516
FIDRES 0.246110
AQ 2.0316660
RG 128
oW 62.000
DE 88.57
TE 300.0
D1 2.00000000
P1 3.00
DE 88.57
SFO1 400.1321971
NUCLEUS 1H
F2 - Processing paramete
SI 16384
SF 400.1300166
WOW no
ss8 0
LB 0.00
G8 0
PC 4.00

1D NMR plot parameters

cX 20.00
F1P 10.000
F1 4001.30
F2p -0.500
F2 -200.07
PPMCM 0.52500
HZCM 210.06825

Current Data Parameters

NANE 03985
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20091208
Time 9.40
INSTAUM ARX400
PROBHD 5 mm Multiny
PULPROG 2gdc

™ 32768
SOLVENT coc13

NS 181

0s 2

SHH 25000.000 Hz
FIDRES 0.762933 Hz
A0 0.6554100 sec
RG 256

oW 20.000 usec
DE 25.00 usec
\3 300.0 K
D12 0.00002000 sec
s 22.20 98
CPOPAG waltz16

P31 100.00 usec
D1 2.00000000 sec
Py 3.50 usec
0E 25.00 usec
SFO1 1006233680 MHz
NUCLEUS

011 0.03000000 sec

F2 - Processing parameters
s1 32768

SF 100.6127735 MHz
WON M
SS8 0
L8 0.50 Hz
8 0
PC 1.00

1D NNR plot parameters
cx

ers

Hz
Hz
sec

usec
usec
K
sec
usec
usec
MHz

rs

MHz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

20.00 cm
F1p 200.000 ppm
F1 20122.55 Hz
Fop -5.000 ppm
F2 -503.06 Hz
PRNCH 10.25000 ppm/cm
HZCM 1031.2810% Hz/cm
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Current Data Parameters

NAME h04007
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091208
- P o Iz o Time 11.16
s coeTwgS33 8 58 g INSTRUM ARX400
e NiNNoovos @ - - P PROBHD 5 mm Multinu
f PULPROG 29
\V \ \l/ ™ 32768
SOLVENT coci3
NS 16
DS 0
SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 180
oW 62.000 usec
OE 88.57 usec
Q TE 300.0 K
D1 2.00000000 sec
B\ Pt 3.00 usec
O DE 88.57 usec
SFO1 400.1321971 MHz
NUCLEUS 1H
Meo F2 - Processing parameters
SI 16384
SF 400.1300117 MHz
WOW no
SSB 0 ’
LB 0.00 Hz
GB 0
PC 4.00
1D NMR plot parameters
[#4 20.00 cm
l l FiP 10.000 ppm
) L l F1 4001.30 Hz
Fep -0.500 ppm
F2 -200.07 Hz
g 3 a 8 S PPMCM 0.52500 ppn/cm
g = = = = HZCM 210.06825 Hz/cm
£ o m - o
' 1 T T T T — T
ppm 8 6 4 2 0
Current Data Parameters
NAME €040
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091209
Tine 11.18
INSTRUM ARX400
= " ool o o PROBHD 5 mm Multinu
=1 Q > LRI < 8 PULPAOG 2gdc
=) - b o LR G aCy = i ™ 32768
< 8 a pud BRER 8 S SOLVENT coe13
T T T | NS 243
| 0s 2
| SHH 25000.000 Hz
! FIDRES 0.762933 Hz
0 0.6554100 sec
[ 256
W 20.000 usec
€ 25.00 usec
TE 300.0 K
012 0.00002000 sec
oS 22.20 ¢8
CPOPRG waltzi6
Pay 100.00 usec
Dt 2.00000000 sec
Pt 3.50 usec
B\ 0E 25.00 usec
O SFO1 1006233680 NHz
NUCLEUS
11 0.03000000 sec
F2 - Processing parameters
M O SI 32768
e SF 100.6127743 Mz
WOW EM
SS8 0
L8 0.50 Hz
8 0
[ 1.00
10 NMA plot paraneters
20.00 cm
F1p 200.000 ppm
F1 20122.56 Hz
FoP -5.000 ppm
F2 -503.06 H
PPMCM 10.25000 ppm/cm
H2CH 1031.28101 Hz/ca
T T T T
ppm 150 100 50 0
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Current Data Parameters

NAME h04009
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091203
OOV TITB/UOON N D @ ) Time 13.58
e S550853588898588 = 3 g INSTRUM ARX400
& P R R R R R R & 3 8
a TOMOMAANCOSSS3SAR @ @ S PROBHD 5 mm Multinu
NENNNNNNNNNN NN 6o ) - S
N N i PULPROG 29
W Ry Lo
| SOLVENT cDnc13
NS 16
0s 0
SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 180
OW 62.000 usec
DE 88.57 usec
TE 300.0 K
D1 2.00000000 sec
Q P1 3.00 usec
DE 88.57 usec
M O B\ SFO1 400.1321971 MHz
S (o) NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400.1300117 MHz
WOW no
SSB 0
LB 0.00 Hz
GB 0
PC 4.00
1D NMR plot parameters
CX 20.00 cm
F1P 10.000 ppm
- A - L _J Fi 4001.30 Hz
I\ ) | Fop -0.500 ppm
./ \ / F2 -200.07 Hz
B gg8[g §| g PPMCM 0.52500 ppm/cn
g I i": __.‘o»‘__: ‘ ";‘v ‘ﬂ‘ HZCM 210.06825 Hz/cm
I
ppm 8 6 4 2 i
Current Data Paraneters
NAME 04008
EXPNO 1
PPROCNO 1
F2 - Acquisition Parameters
Date_ 20091209
Time 14.01
INSTRUM ARX400
- © o . © o PROBHD 5 mn Multiny
3 ¢ 88 3 Q PULPROG 2g0c
e & ST 88 a8 & 88 s e
s 8 88 25 gree 8 I3 soen i3
| '\ |/ | 05 2
| \ / 1 SHH 25000.000 Hz
! ! FIDRES 0.762339 Hz
AQ 0.6554100 sec
RG 256
o 20.000 usec
DE 25.00 usec
N TE 300.0 K
012 0.00002000 sec
o5 22.20 68
CPOPRG waltz16
P31 100.00 usec
01 2.00000000 sec
Py 3.50 usec
DE 25.00 usec
SFO1 100.6233680 MHz
Meo B\ NUCLEUS 13C
O 11 0.03000000 sec
F2 - Processing parameters
st
SF 100.6127743 Mz
WOW EM
< ss8 0
L8 0.50 Hz
68 0
PC 1.00
1D NMA plot parameters
cx 20.00 cn
F1P 200.000 ppm
F1 20122.56 Hz
Fap -5.000 ppm
. F2 -503.06 Hz
PPMCH 10.25000 ppn/cm
HZOM 103128101 Hz/cn
— T T T T
ppm 150 100 50 0
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Current Data Parameters

NAME h04066
EXPNO 1
PAOCNO 1

F2 - Acquisition Parameters

Date_ 20091211
NI YNNI 9 2 0 Time 10.06
e 8500 288RRBEBRIST & n 8 INSTRUM ARX400
g EBEETTARrmmddIsaa @ & S
c NERNNNRNNNRNOooooe @ - e ‘;F‘Gg:gﬁ 5 mm Multinu
' | i UL 29
I\\\W% ‘ 0 32768
i ! SOLVENT coc13
NS 16
DS 0
ShH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 256
DW 62.000 usec
DE 88.57 usec
TE 300.0 K
Me Q D1 2.00000000 sec
4] 3.00 usec
B~ DE 88.57 usec
O SOt 4001321971 MHz
NUCLEUS iH
F2 - Processing parameters
S1 16384
SF 400.1300142 MHz
WOW no
$S8 0
L8 0.00 Hz
GB 0
PC 4.00
10 NMR plot parameters
CX 20.00 cm
FiP 10.000 ppm
¥ F1 4001.30 Hz
- : Fop -0.500 ppm
\ ) \ \ / \\ Fe -200.07 Hz
3 /(8] (]9 @ g PPMCM 0.52500 ppm/cm
g SN & I e HZCM 210.06825 Hz/cm
H == [<]= ‘m o
[ R e e R T T . . ! T
ppn 8 ] 4 2 0
Curcent Data Parameters
NAME c04066
EXPND 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20031211
Tine 10.08
INSTRUM AAX400
- < - T o - - PAOBHD 5§ mm Multinu
e = 83 s < S-88 L 2 PULPROG g
g = e T ArE 3 o 32768
= ) "o & = TRRR b & SOLVENT coc13
T TT T - v NS 149
| Y 05 2
! ' SWH 25000 000 Hz
FIDRES 0.762939 Hz
0 06554100 sec
"6 256
oW 20.000 usec
o 25.00 usec
Te 300.0 K
%2 0.00002000 sec
os 22.20 08
CPOPAG waltzi6
Me P31 100.00 usec
o 200000000 Sec
3 3.50 usec
B\ i 25.00 usec
O S50 100 6233680 Mz
NUCLEUS '
Dt 0.03000000 sec
F2 - Processing parameters
st 3276
st 100.6127728 Mz
HOW EM
SsB 0
i 13 0.50 2
-] 0
£ 1.00
|
| 16 NN plot parameters
i cm
FiP 200900 ppm
, F 20122.55 H
L Fap -5.000 ppm
’ F2 -503.06 Hz
PouCy 10.25000 ppm/cr
HZCM 1031.28101 Hr/cm
i L | | — —
ppm 150 100 30 0
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Current Data Parameters

NAME h04067
EXPNO 1
PRGCNO 1

F2 - Acquisition Parameters
Date_ 20091211

Time 10.17
INSTRUM ARX400
PROBHD 5 mm Multiny
PULPROG 29

T0 32768
SOLVENT coci3

NS 16

0s 4

ShH 8064.516 Hz
FIORES 0.246110 Hz
AQ 2.0316660 sec
RG 180

DwW 62.000 usec
DE B88.57 usec
TE 300.0 K

01 2.00000000 sec
Py 3.00 usec
DE 88.57 usec
SFO1 4001321871 MHz
NUCLEUS 1H

F2 - Processing parameters

51 16384

SF 400.1300117 MHz
WDW no

558 0

L8 0.00 Hz
¢z} 0

PC 4.00

10 NMR plot parameters

cx 20.00 cm
FiP 10.000 ppm
F1 4001.30 Hz
Fap -0.500 ppm
F2 -200.07 Hz
PPMCH 0.52500 ppm/cm
HZCM 210.06825 Hz/cm

Current Bata Parameters

NAME 04067
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20091211
Time 10.21
INSTAUM ARX400
PROBHD 5 mm Multinu
PULPROG 29dc

™ 32768
SULVENT oTia

NS 210

05 2

SHH 25000000 Kz
FIORES 0.762939 Hz
a0 06554100 sec
6 256

o 20.000 usec
0e 25.00 usec
€ 300.0 K
082 0.00002000 sec
05 22.20 08
CPDPAG waltz16

P31 100.00 usec
o1 2.00000000 sec
Py 3.50 usec.
o€ 26.00 usec
SFO1 100.6233680 Mz
NUCLEUS 13

D3 0.03000000 sec

F2 - Processing parameters

st 32768
SF 100.6127728 Mz
HOW M
558 0
8 0.50 Hz
o8 o
PC 1.00

10 NMR plot paraneters
cx 20

00 cm
Fip 200.000 ppm
F1 20122.55 Hz
Fop ~5.000 ppn
F2 -503.06 Hz
PPMCM 10.25000 pp/cm
HZCH $031.28101 Hz/cm
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Current Data Parameters

NAME
EXPNO
PROCNO

h03375
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPRCG
0
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

Dw

0E

TE

01

P1

b3

SFO1
NUCLEUS

20091208
B.25
ARX400
5 om Multiny
79
32768
cpe13
16
0
B064.516 Hz
0.246110 Hz
2.0316660 sec
128
62.000 usec
88.57 usec
300.0 K
2.00000000 sec
3.00 usec
88.57 usec
400. 4321871 MHz
1H

F2 ~ Processing parameters

SI
SF
WOW
558
LB
68
PC

16384
4001300181 MHz
ng
0
0.00 Hz
0
4.00

4D NMR plot parameters

Cx
FiP
F1
Fop
F2
PPMCM
HZCM

20.00 cm
10.000 ppm
4001.30 Hz
-0.500 ppm
-200.07 Hz
0.52500 ppm/cm
210.06825 Hz/cm

Current Data Parameters

NANE
EXPNO
PROCND

€03975
1

1

F2 - Acquisition Parameters
20

Date_ 091208
Time 9.0
INSTRUN AAX400
PAOBHD 5 mm Multiny
PULPAOG zgdc

0] 32766
SOLVENT oe13

NS 168

s 2

SHH 25000.000 Hz
FIORES 0.762939 Hz
28 06554100 sec
RG. 256

W 20.000 usec
DE 25.00 usec
TE 3080 K
12 6.00002000 sec
oLs 22.20 08
CPOPRG waltzi6

P31 100.00 usec
D1 200000000 sec
Pt 3.50 user
0E 25.00 usec
SFO1 1006233680 MHz
NUCLEUS 13

011 0.63000000 sec

Fa - Processing parameters

s1
SF
HOW
558
E:)
8
[

10 NMR plot parameters
ox

F1p
F1
Fop
F2
PPNCH
HZCM

100.6127735 MHz

[
0.50 Hz
0

1.00

20,00 cm
200000 ppm
20122.55 Hz
-5.000 pom
-503.06 Hz

10.25000 ppn/cn

103128101 Hz/cm
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Current Data Parameters

NAME h04035
EXPNO 1
PAOCNO 1

F2 - Acquisition Parameters

Date__ 20091210

58835588 ae 8 e Tine 14.18

g 2588598 ] a 3 INSTRUM ARX400

L CIRLIGTe =2 e Gy < PROBHD S mm Multinu
NN N N N S o - s

PULPROG z9
N \\/% ™ 32768
SOLVENT [ SE]

NS 16
oS 0
SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 128
oW 62.000 usec
DE 88.57 usec
TE 300.0 K
01 2.00000000 sec
Q Pt 3.00 usec
hi3 88.57 usec
B~ SFO1 400.1321971 MHz
O NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400.1300186 MHz
WDW no
$58 0
LB 0.00 Hz
GB 0
PC 4.00

1D NMA plot parameters
23

20.00 cm
F1p 10.000 ppm
L F1 4001.30 Hz
Fep -0.500 ppm
F2 -200.07 Hz
H 3| (g3 2ls g PPMCM 0.52500 ppm/cm
2 4 b : HZCM 210.06825 Hz/cm
2 <[ |<j= e o
i s e s J e R e b e ——
pom 8 4 2
Current Data Parameters
NAME 04035
EXPNO 1
PROCNG 1
F2 - Acquisition Parameters
Date_ 20091210
Tine 14.23
INSTRUM ARX400
60 ()= T G PROBHD 5 mm Multing
Q ITo~M D = Q@ M @ PULPROG z9dc
IS S GGG GG R @09 k0] 32768
a YNNI =SS & b SOLVENT coc13
T e T bl o | i NS 118
| \ | os 2
\ ‘/ | | | / Sui 25000.000 Hz
e ! ! F1ORES 0.762039 Hz
40 0.6554100 sec
RS 256
W 20000 usec
DE 25.00 usec
Te 300.0 K
012 0.00002000 sec
i oS 22.20 9B
i CPOPRG waltz1g
: P31 100.00 usec
ot 2.00000000 sec
P 3.50 usec
3 25.00 usec
SFC1 100.6233680 MHz
B\ NUCLEUS 13c
O D11 0.03000000 sec
72 - Processing psrameters
st 32768
SF 100.6127735 MHz
WOW EM
558 0
[X:] 0.50 Hz
) 0
fc 1.00
10 NMA plat parameters
cx 20.00 cm
F1p 200.000 ppm
F1 2012255 Hz
J ‘ Foo ~5.000 pom
" m F2 503.06 Hz
v - i PPMCH 10.25000 ppm/cn
HZCH 1021.28101 Hz/cm
LT T T e T T T i e e e i e
opm 150 100 50 0

19



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

Seanay oo - o
- SE2E23 ey 3 g
£ gop8el ¥ 3 g
= NN NN Y - =
] '
N oo
I
: : B\O
JL Ao |
| I
| ) 1
- o e © A
® © p=3 = =
Y = S =] (=3
] - |- = g
i [ T ' T -
ppm ) 6 4 0
o aeme s
. Slelalse lslels £88
a SEERE FREE MR
NIY, N %
i | I
: : B\O
] |
T p— S . - peap—
ppm 150 100 50

20

Current Data Parameters

NAME h04038
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081210

Time 15.09
INSTAUM ARX400
PROBHD 5 mm Multinu
PULPROG g

10 32768
SOLVENT €onc13

NS 18

DS 0

SHH 8064.516 Hz
FIDRES 0.246110 Hz
AG 2.0316660 sec
RG 90

Dk 62.000 usec
3 88.57 usec
TE 300.0 K

01 2.00000000 sec
P1 3.00 usec
DE 88.57 usec
SFO1 400.1321971 MHz
NUCLEUS 1H

F2 - Processing parameters
SI 16384

SF 400.1300181 MHz
HOW no

SSB 1}

LB 0.00 Hz
68 0

PC 4.00

1D NMR plot parameters

cx 20.00 cm

Fip 10.000 ppm

F1 4001.30 Hz

FoP -0.500 gpm

F2 -200.07 Hz
PPMCM 0.52500 ppm/cm
HZCM 210.06825 Hz/cm

Current Oata Parameters

04038
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081210
Time 15.11
INSTRUM ARX400
PROBHI 5 mm Multiny
PULPROB 290¢

il 32768
SOLVENT coc13

NS 52

DS 2

SHH 25000000 Hz
FIDRES 0.762939 Hz
A0 0.6554100 sec
RG 256

o 20.000 usec
OF 25.00 usec
TE 300.0 K
012 000002000 sec
s 22.20 1B
CPOPRG waltz16

P3y 100.00 usec
D1 2.00000000 sec
Pl 3.50 usec
oE 25.00 usec
SFO3 100.6233680 MHz
NUCLEUS 13C

D1t 0.03000000 sec

F2 - Processing parameters
ST

2760
SF 1006127750 MHz
WD EM
558 0
B 0.50 Hz
68 ]
pC 1.00
1D NMA plot parameters
cx 20.00 cm
FiP 200.000 ppm
£l 20122 56 Hz
Fep -5.000 ppr
F2 -503.06 Hz
PRMCH 10.25000 pm/cm
HIDM 103128101 Hz/cn
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Current Data Parameters

h04037
EXPNO 1
PRACNO 1
F2 - Acquisition Paramet
Date_ 20091210
Time 14.52
INSTRUM ARX400
PAOBHD 5 mm Multinu
PULPROG 79
k] 32768
SOLVENT conc13
NS 16
DS 0
ShH 8064.5316
FIDAES 0.246110
AQ 2.0316660
RG 128
Ow 62.000
DE 88.57
TE 300.0
D1 2.00000000
P 3.00
0E 88.57
SFO1 400. 1321971
NUCLEUS 1H
F2 - Processing paramete!
SI 16384
SF 400.1300181
WOW no
§58 0
L8 0.00
GB 0
PC 4.00

10 NMR plot parameters

ers

Hz
Hz
sec

usec
usec

sec

usec
usec

rs

MHz

Hz

cx 20.00 cm
FiP 10.000 pom
F1 4001 .30 Hz
F2pP -0.500 ppm
F2 -200.07 Hz
PPMCM 0.52500 ppm/cm
HZCM 210.06825 Hz/cm

Current Dats Paraneters

04037

EXPNO 1

PROCND 1

F2 - Acquisition Parameters

Date_ 20081210

Time 14.59

INSTAUM ARXAD0

PROBHI 5 mn Multiny

PULPADG 2gd¢

0 32768

SOLVENT 8c13

NS 266

s 2

St 25000.000 Hz

FI0RES 0.762939 Hz

a0 0.6554100 sec

A6 256

DK 20.000 usec

e 25.00 usec

TE 300.0 K

012 0.00002000 sec

s 22.20 08

CPOPRG waltz16

= 100.00 usec

03 2.00000000 sec

P 3.50 usec

OF 25.00 usec

SFO1 100. 6233680 NHz

NUCLEUS

D11 .03000000 sec

F2 - Processing parameters
s1

SF 100.6127726 MHz
oW M
S8 0
L 0.50 Hz
8 0
PC 1.00

1D NMA plot parameters
ox

cn

20.00 cm
Fip 200.000 ppm
Fi 20122.56 Hz
Fap -5.000 ppe
F2 -503.06 H2
PPNCH 10.25000 ppm/
HZCH 1031.28101 Hz/co
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Current Data Parameters

NAME h04010 !
EXPNO 1
PROCNO 1
F2 - Acguisition Parameters
Date_ 20091209
o~ maw o~ ~ - Time 14.12
& S8 IBR 28 g g INSTRUM ARX400
a 58 I856 ] & 3
a S S an - P PROBHD 5 mm Multinu
' PULPROG 29
v \/ l t 0 32768
SOLVENT CDC13
NS 16
0s 0
SHH 8064.516 Hz
FIDRES 0.246110 Hz
AG 2.0316660 sec
RG 180
DH 62.000 usec
DE 88.57 usec
TE 300.0 K
23] 2.00000000 sec
P 3.00 usec
Q 0E 88.57 usec
SFO1 400.1321971 MHz
B~ NUCLEUS 1H
O F2 - Processing parameters
St 16384
SF 400.1300166 MHz
WOH o
SSB ]
LB 0.00 Hz
68 0
PC 4.00
10 NMR plot parameters
9 20.00 cm
J J ‘ Fip 10.000 ppm
- | F1 4001.30 Hz
Fap -0.500 ppm
F2 -200.07 Hz
s 8 2 58 S PPMCM 0.52500 ppm/cm
& ° e = = HZCM 210.06825 Hz/cm
2 < Y e o
I v T ' T v [ Sl T T T T !
ppm 8 6 4 2 0
Current Data Parameters
RAME c04010
EXPND 1
PROCND 1
F2 - Acquisition Paraneters
Date_ 20091208
Time 14.17
INSTRUM ARX400
GG f S PROBHD 5 am Multany
5 22258 2588 geg RS
= SSE 88 BRRER IS SOLVENT €0e13
1 17 NS 180
| \ o 2
- w4 25000.000 Hz
FIORES 0.762939 H
20 06554100 sec
6 256
ow 20000 usec
0F 25.00 usec
T 300.0 K
012 0.00002000 sec
os 22.20 08
CPOPRG waltzi6
p3y 100.00 usec
[ 2.00000000 sec
1 3.50 usec
3 25.00 usec
B\ S0y 100 6233680 MHz
NUCLEVS 136
O o1 0.03000000 sec
F2 - Processing parameters
st 32768
s 100.6127743 Miz
o En
558 0
3 0.50 Hz
8 0
[ 1.00
|
' : 10 NWR plot paraneters
| : £x 20.00 cm
p Ftp 200.000 ppn
F1 20422.56 Hz
J J £2p -5.000 gom
F2 -503.06 Hz
PENCM 10.25000 ppn/cm
HZCM 1031.28101 Hz/cm
—_— = e 7 — — —— —_— —_— — —
ppm 150 100 50 o
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Current Data Parameters

NAME h04039
EXPNO 1
PROCNG 1
F2 - Acquisition Parameters
Date_ 20091210
@EE%E% © @ 3 Time 15.22
£ Sez2sg g @ g INSTAUM ARX400
= NNNN© 6 a - s PROBHD 5 am Multinu
PULPROG g9
\\1 / / ’ ™ 32768
L SOLVENT €oc13
NS 16
DS 0
SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 128
oW 62.000 usec
DE 88.57 usec
TE 300.0 K
D1 2.00000000 sec
P1 3.00 usec
DE 88.57 usec
SFO1 400.1321971 MHz
NUCLEUS 1H
~ F2 - Processing parameters
O st 16384
SF 400.1300451 MHz
WO no
SSB ]
LB 0.00 Hz
GB 0
PC 4.00
1D NMR plot parameters
Cx 20.00 cm
Fip 10.000 ppm
| B Fi1 4001.30 Hz
Fep -0.500 ppm
F2 -200.07 Hz
e < i S PPMCM 0.52500 ppm/cm
g e < & HZCM 210.06825 Hz/cm
H <lai © ©
- 1 T g T T T T —
ppm 8 6 a 2 Q
Current Data Paraseters
NANE 04039
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091210
Tine 15.24
INSTRUM ARX400
PAOBHO 5 mm Multinu
g & ﬁ & E g % 58 PULPROG 29dc
8 @ ) 32768
2 < RE MENINES N SOLVENT coc13
n -7 | y | NS 7
| ! 1 08 2
\ i \ \é/ J S 25000 000 Kz
' FIORES 0.762939 K2
A0 0.6554100 sec
AG 256
oK 20.000 usec
3 25.00 usec
TE 300.0 &
012 0.00002000 sec
0L 22.20 o8
CPDPRS waltz16
P31 100.00 usec
2 2.00000000 sec
o1 350 usec
B ~ 3 25.00 usec
O SOy 100.6233680 Mz
NUCLFUS
o11 0.03000000 sec
F2 - Processing parameters
3t 32768
SF 100.6127735 Mz
NOW
SSB 0
LB 0.50 Hz
68 0
PC 1.00
1D NMR plot parameters
| [ o 20.00 cn
| il | | F1P 200.000 ppm
¢ : Fi 20122.55 1z
l ] ! ‘ L FepP ~5.000 ppm
h " F2 ~503.06 Mz
PPMCM 10.25000 ppm/cm
HZCM 1031.28101 Hz/cm
[ Sty [ - T T — T
ppn 150 100 50 0
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asa < < o~
£ g38 2 & 3
- ig= 5 3 g
NENEN I - o
i ’/ I
\ i
i
B\O
1 J_ |
- o {~ < o
il o= & 3
5 S| e S 3
H wl [ w o
=~ T S ” T
ppa 8 [} 4 0
S8 o888 83
] 288 8HEB 8=
g N @~ N o < -
[RuRy TRRR R
1% Y |
| |
s 3
B\O
\ J
i
r T — ——— e
ppm 150 100 50 [
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Current Data Parameters

NAME n04008
EXPND 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091209
Time 11.31
INSTRUM AAX400
PROBHD 5 mm Multinu
PULPROG 29
0 32768
SOLVENT coc13
NS 16
DS [}
SWH 8064.516
FIDRES 0.246110
AQ 2.0316660
RG 180
oW 62.000
DE 88.57
TE 300.0
Dt 2.00000000
P 3.00
DE 88.57
SFO1 400.1321971
NUCLEUS H

Hz
Hz
sec

usec
usec
K
sec
usec
usec
MHZz

F2 - Processing parameters

S1 16384
SF 400.1300132
WDW no
SSB 0
L8 0.00
68 0
PC 4.00

10 NMR plot parameters

[# 20.00
FiP 10.000
F1 4001.30
Fep -0.500
F2 -200.07
PPMCH 0.52500
HZCM 210.06825

Current Data Parameters

04008
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20091209
Time 1.3
INSTRUM ARX400
PAOBHD 5 on Multinu
PULPROG zgdc

) 32768
SOLVENT coc13

NS 548

0§ 2

SHH 25000.000 2
FIORES 0.762939 Hz
A0 ©.6554100 sec
RG 256

oW 20000 usec
DE 25.00 usec
TE 300.0 K
012 0.00002000 sec
o5 22.20 a8
CPOPRG waltz16

P3{ 100.00 usec
D1 2.00000000 sec
Pl 3.50 usec
i3 25.00 usec
sFat 100.6233680 Mz
NUCLEUS

b1t 0.03000000 sec

F2 - Pracessing paraneters

sI 32768
S 100. 6127735 MHz
WO 2]
556 0
Lo 0.50 Hz
o8 @
PC 1.00

10 NWR plot parameters
ox

20.00 cm
F1p 200.000 ppm
Fi 20122.55 Hz
Fop -5.000 ppm
F2 -503.06 Hz
PPNCM 10.25000 ppn/cn
oM 1031.2810¢ Hz/cm

MHZ

Hz

ppm/cm
Hz/cm
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BON OO m @ = ~ oo oo w@
BERSECSERa S&% 28 98
e datoizBnas &8 o s< 09
g Swams8BeSa 3G 3F 28
& R &6& |3 S8
NS\ §Oyv
I I
2 o (oo (NEARN slg
g S| (€)@ 8[2|8 8|8
£ <l |ojw o |eifm <|o
— 1 T T E T
pom 8 6 0
oo scos@ “mo Mmoo
SRS BDMId oeR BIYRST
3 SN88EBCEAT a%% 3233
S ssggsTww ~ow TSI Un o
SI3aqASl ~e D
A \ ! \ \
WA 4 N
! f
_ B\Oj i
I T . Y -
ppn 150 106 50 o
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Current Data Parameters

h04040
EXPNQ 1
PROCND 1

F2 - Acguisition Parameters

Date_ 20091210

Time 15.30
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG 29

TD 32768
SOLVENT coc13

NS 16

bs 0

SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG S0

DW 62.000 usec
DE 88.57 usec
TE 300.0 K

D1 2.00000000 sec
P1 3.00 usec
DE B88.57 usec
SFO1 400.1321971 MHz
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 400.1300205 MHz
WDW ng
SSB 0
LB 0.00 Hz
GB 0
PC 4.00

10 NMR plot parameters

[ 20.00 cm
F1P 10.000 ppm
F1 4001.30 Hz
Fep -0.500 ppm
F2 -200.07 Hz
PPMCM 0.52500 ppm/cm
HZCM 210.06827 Hz/cm

Current Data Paraneters

NAME 04040
EXPNO 1
PAOCND 1

F2 - Atquisition Parameters

Date_ 20031210

Time 15.33
INSTRUM ARX400
PROBHO 5 mm MUltanu
PULPROG 2g0c

0 32768
SOLVENT €0C13

NS 120

05 2

S 25000.000 Hz
FI0RES 0.762939 Hz
a0 06554100 sec
R 256

o 20.000 usec
06 25.00 usec
T 300.0 K
012 0 00002000 sec
05 22.20 a8
COPPAG walt216

#31 100.00 usec
2 2 00000000 sec
I 3.50 usec
13 25.00 usec
sro4 100 6233660 Mz
NUCLEUS :

011 0.03000000 sec

F2 - Processing parameters
s1 32768

SF 100 6127750 MHz
WD

558 0

It 0.50 Hz
8 0

FC 1.00

1D NMR plot parameters
cx

20.00 cn
Fip 200000 ppm
£y 20122.56 Hz
2P -5.000 ppm
F2 -503.06 Hz
PRNCM 10.25000 ppm/cr
HIGH 103128101 Hz/cm
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AARORARERGE . - o
gopeggesy 8 & @
= Sttty ] = 8
8 EhlsEElsEEE = g g
e SRNNowowwoo @ - s
MeO B\Oj ;
OMe
\UJ ] _ A
/
- ol e - s
g )b 8 g
2 ) © o
Bl r ' | I 1 T T T B |
ppm 8 5] 4 2 0
o M o A e o
Q6 Blegs Sislals Bl e
e B S B R =
a2 @ @ e @~ o~ @ 00 <
8@ SEES greg R &
V| Wl
]
‘ I o {
MeO B\O
OMe
. i 0 Lo | 1
ppm 150 100 50 0
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Current Data Parameters

NAME h04086
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091211

Time 16.14
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG 29

1o 32768
SOLVENT coc13

NS 16

os 0

SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 128

Dw 62.000 usec
DE 88.57 usec
TE 300.0 K

Di 2.00000000 sec
P1 .00 usec
hia 88.57 usec
SFO1 400. 1321971 MHz
NUCLEUS 1H

f2 - Processing parameters

St 16384

SF 400.1300097 MHz
WOW no

SSB [

LB 0.00 Hz
68 0

PC 4.00

1D NMA plot parameters

£X 20.00 cm
F1P 10.000 ppm
F1 4001.30 Hz

Fep ~0.500 ppm
F2 -200.07 Hz
PPMCM 0.52500 ppm/cm
HZCM 210.06825 Hz/cm

Curcent TUata Paraneters
NAME £04086
EXPND 1
PROCND 1

F2 - Acquisition Parameters

Gate_ 20091211

Tine 16.28
INSTRUM ARX400
PROBHD 5 an Muiting
PULPROG zgdc

m 32768
SOLVENT €013

NS 308

DS 2

SHH 25000.000 Hz
FIORES 0.762939 Hz
A0 06554100 sec
RG 256

[ 20.000 usec
OE 25.00 usec
TE 300.0 K
Di2 0.00002000 sec
oS 22.20 48
CPOPRG waltz16

P31 100.00 usec
03 2.00000000 sec
Pt 3.50 usec
DE 25.00 usec
SFD1 100.6233680 Mz
NUCCEUS 13

D11 4.03000000 sec

F2 - Processing parameters
s1

SF 100.6127728 Miz
oW EM
558 [

L8 0.50 Hz
o8 [

PC £.00

1D NMR plot parameters
[+

2000 cm
Fip 200.000 ppm
Fi 20122.55 Hz
Fep -5.000 ppm
F2 -503.06 Hz
PPNCM 1025000 ppm/cn
HZCM 1031.28301 Hz/cm
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Current Data Parameters

NAME h03976
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20091208
~ 0 @ Time 8.04
e S a3 3 INSTRUM ARX400
& 3 Q& 2
a ~ by ] PROBHD 5 mm Multiny
i T - PULPROG 29
f / i) 32768
| SOLVENT coc13
NS 16
0s 0
SHH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 64
Dw 62.000 usec
Q DE 88.57 usec
TE 300.0 K
B~ ‘ D1 2.00000000 sec
O P1 3.00 usec
0E 88.57 usec
SFOt 400.1321971 MHz
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 400.1300255 MHz
HOW no
SSB [
LB 0.00 Hz
GB 0
PC 4.00

‘ 10 NMR plot parameters

| cx 20.00 ¢m
} F1p 10.000 ppm
S —— . . o Fi 4001.30 Hz
1L I FepP ~0.500 ppm
il \ i\ F2 ~200.07 Hz
g 2ls 8 PPHCH 0.52500 ppm/cm
H °'9‘ |° HzZCH 210.06827 Hz/cm
z o| o
S0 S e T « T s — Ll — e—
ppr 8 5 4 2 0
Current Jata Parameters
NANE c03976
EXPNO 1
PROCNG 1
F2 - Acquisition Paraseters
Date_ 20091208
Time B.21
INSTAUM ARX400
PROBHD 5 mm Mylting
83 g Req 3 83I PULPROG z0dc
g e = G LISeey ™ 32768
< 98 & BREK INR SOLVENT 013
TT T NS 370
! / 05 2
| / S 25000.000 Hz
FI0AES 0.762039 Hz
" 0.6554100 sec
A6 256
DN 20.000 usec
DE 25.00 usec
E 300.0 K
012 0.00002000 sec
os 2.
CPOPRG waltzi6
Pa1 100.00 usec
o1 2.00000000 sec
Pt 3.50 vsec
~ DE 25.00 usec
O SFO1 100.6233680 MHz
NUCLEUS
o011 0.030000C0 sec
F2 - Processing parameters
SI
SF 100.6127773 MHz
WON €M
558 o
18 0.50 Kz
&8 0
PC 1.00
1D NMAR plot parameters
ox 20.00 cm
Fip 200.000 pom
F1 20122.56 Hz
Fap -5.000 pom
Fe -503.06 He
PPUCH 10.25000 pon/cm
H2CH 1031.28101 He/cn
[ : T . : . : R . : v ep—
ppn 150 100 50 0
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Current Data Parameters

NAME h03984
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091208
= an @ Time 9.26
= e 39 & INSTRUM ARX400
S & DY @
G < ~ @ PROBHD 5 mm Multinu
© TT n PULPROG 29
\/ 0 32768
SOLVENT (o k]
NS 16
bs 0
SWH 8064.516 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 128
D 62.000 usec
DE B8.57 usec
TE 300.0 K
Me 01 2.00000000 sec
P1 3.00 usec
OE 88.57 usec
B~ SFO1 400.1321971 WHz
O NUCLEUS 1H
F2 - Processing parameters
SI 16384
MeO OMe SF 4001300088 MHz
WOW no
558 0
L8 0.00 Hz
68 0
PC 4.00
10 NMA plot parameter:
CX 20.00 cm
Fip 10.000 ppm
_ n . I N B Fi 4001.30 Hz
) Fap -0.500 ppm
F2 -200.07 Hz
1 o b 4 = PPMCM 0.52500 ppm/cm
B N = = HZCM 210.06825 Hz/cm
2 o oo o
~ T v T G 1 T T T T T g
pom 8 6 4 2 0
Current Data Parameters
03984
EXPNO 1
PROCND 1
F2 - Acguisition Parameters
Date_ 20091208
Tine 9.28
INSTRUM ARX400
oo . e - - - - PAOBHD 5 mm Multiny
83 I 23 & PULPAOG 2q0c
= b R O LA 10 32768
e 38 & SRER na & SOLVENT coc1a
28 o NS 7
VA \/ 0s 2
' v / Swi 25000.000 Hz
. FIDRES 0.762939 Hz
2 0 6556100 sec
RG
ox 20 900 uset
o 25.00 usec
T 300
012 0 00002000 sec
os 22.20 08
Me CPOPRG w215
o3 100.00 usec
01 2 00000000 sec
L] 350 usec
B\ % 25.00 usec
o sro1 100 6233680 Mz
NUCLFUS
i © 03000000 sec
F2 - Processing parameters
MeO OMe 51 32768
s 100.6127751 Wz
L] M
5B 0
La 0.50 Hz
68 0
FC 1.00

10 VR plot parameters
cx

——

F1P 200.000 ppm
F1 20122.56 Hz
Fep -5.000 ppm
L . F2 -503.06 Hz
PPMCH 10.25000 ppn/cn
H2(M 1031.28101 Hz/cm

pan 150 100 50 0
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ppm

©
3 axnmgrnl
E

ppm

7.8183
7.8015

/W\
=)

T T T

i
gi:s
S
B 6
eer
|

D, D
D D

— 1.3457
~— 1.2592

\,

000

1

3

24.990
24.898
24.866

24.835
24.785
24.505

§
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Current Data Parameters

PROCNY

h02140
1
1

F2 - Acquisition Parameters

Hz
Hz
sec

usec
usec

sec
usec
usec
MHz

MHz

Date_ 20090615
Time 10.01
INSTRUM ARX400
PROBHD & mm Multinu
PULI'RUG 29
0 32768
SOLVENT cocl13
NS 8
Ds 0
SWH 7246.377
FIDRES 0.221142
AQ 2.2610421
RG 180
DW 69.000
DE 98.57
TE 300.0
BES 1.50000000
P1 3.00
DE 98.57
SFO1 400.1318844
NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400.1300122
WOW EM
SSB 0
LB 0.30
GB 0
PC 4.00

10 NMR plot parameters

cX 20.00
F1P 10.000
F1 4001.30
Fop -0.500
F2 -200.07
PPMCM 0.52500
HZCM 210.06825

Current Data Parameters

NAME 02140

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090615

Time 10.03

INSTAUM ARX400

PROBHD 5 mm Multinu

PULPROG 2gdc

il 32768

SOLVENT coc13

NS 138

0s 2

SWH 25001000 Hz

FIDRES 0.76293¢ Hz

AQ 0.6554100 sec

RG 1024

oW 20.000 usec

DE 25.00 usec

TE 300.0 K

D12 0.00002000 sec

OLs 22.20 of

CPOPRG waltzi6

P31 100.00 usec

01 2.00000000 sec

P1 2.50 usec

DE 25.00 usec

SFO1 100.6233680 MHz

NUCLEUS 13C

011 0.03000000 sec

F2 - Processing parameters

S1 32768

SF 100.6127728 NHz

WOW EM

SSB 0

L8 0.50 Hz

] 0

PC 1.90

1D NMA plot parameters

X 20.00 cm

F1P 200.000 ppm

Fi 20122.55 Hz

FeP -5.000 ppm

F2 -503.06 Hz

PPMCM 10.25000 ppm/cm

HZCM 1031.28101 Hz/cm

ppm/cm
Hz/cm
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Archive directory: sexport/home/vnmrl/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Ph

O,N

147.638
147.617
138.767
129.135
127.364
124.078
76.577

—— 128.897
Xo—— 127.778

Ph

200 150 100 50 0

ppm (t1)
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Archive directory: /export/home/vomrl/vamrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul  MmmSSeasqgos

3.848

0.000

Ph

MeO

5 4 3 2 1 ppm
—
3.740.96 300
1.95  1.86
© o M o O O«
0 m o oOomAY O Mo~ @
= QN KA NON [N R=E o
@ O M ©®© OO N «
n < M NN NN - ~ I~ © wn
I L B B B B I} N~~~ [Te}
|
[
|
Il
|
T O R A o h\whlhtwlﬂﬂ““l ol ul bk

\ \ ‘
200 150
ppm (t1)
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Archive directory: /export/home/vnmri/viarsys/data
Semple directory:
File: PROTON

Puise Sequence: s2pul

Cl

P

h

R
3.33
5.60

T
ppm

0 < O~ <0 W
W © N N~NO ©
Q0 mMOoR 0NN O
o O o 0 W W ©
”m M NN NN N
— Ll I B B |

Ph

Cl

X— 77.000

76.576

200 150
ppm (t1)
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Archive directory: /export/home vnms L vomrsys/daca
sample directory:
File: PROTON

Pulse Sequence: t2pul S S

Ph

sa1’
-0.000

({5000 G S S 7 T T T . T o R
10 9 8 7 6 5 3 2 1 -0 ppm
Lo —
2.01 3.04
95 3.00
o O ®d o~ o<
I D Ao oA 0 ~ -
M~ N~ Qs o N s Y
5 v QW O ®© ~ I~ [} ©
) 5 mom QN NN © ©
— o Ao o — = ~ «

N 128.197

Ph

200 150
ppm (t1)
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Archive directory: /export/home/vnmrl/vnersys/data
ple directory:
File: PROTON

Pulse Sequence: s2pul

Ph

141.237
127.231
127.152
76.576

128734
77423
X— 77.000

Ph

ppm (t1)
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