Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

1. General and Materials.

Materials were obtained from commercial suppliers and purified by standard procedures unless
otherwise noted. Solvents were also purchased from commercial suppliers, degassed via N, bubbling,
and further dried over molecular sieves (MS 4A). NMR spectra were recorded on JEOL
IJNM-ECX400P and JNM-ECS400 spectrometer (*H: 400 MHz and '*C: 100 MHz).
Tetramethylsilane (*H) and CDCl; (**C) were employed as external standards, respectively.
[Ir(OMe)(cod)], was synthesized according to the reported procedure.’ Tetradecane was used as an
internal standard to determine GC yield. GLC analyses were conducted with a Shimadzu GC-2014
or GC-2025 equipped with ULBON HR-1 glass capillary column (Shinwa Chemical Industries) and
a FID detector. Elemental analyses and high-resolution mass spectra were recorded at the Center for

Instrumental Analysis, Hokkaido University.
2. General Experimental Procedures.

A Representative Procedure for the Iridium(l)-Catalyzed Vinylic C—H Borylation of 1a

(Table 1).

[Ir(OMe)(cod)], (4.97 mg, 0.0075 mmol) and bis(pinacolato)diboron (Bpin,) (2) (140 mg, 0.55
mmol), AsPhs(triphenylarsine) (9.19 mg, 0.030 mmol) were placed in an oven-dried two neck flask.
The flask was connected to a vacuum/nitrogen manifold through a rubber tube. It was evacuated and
then backfilled with nitrogen. This cycle was repeated three times. Octane (3 mL) was added in the
flask through the rubber septum, and stirred at room temperature for 10 min. Then, 1a (70.1 mg, 0.5
mmol) was added to the reaction mixture, and stirred at 80 or 120 °C. After the reaction was
complete, the reaction mixture was concentrated and purified by flash column chromatography (SiO,

EtOAc/hexane, 1:99-5:95) to give the corresponding alkenylboronate 3a as a colorless oil.

The Procedure for One-pot Synthesis of 4.

O
Q [Ir(OMe)(cod)], 2-Bromonaphthalene _
O)\O/ AsPhg, B,pin, H,0 PdCly(dppf), K3POy ‘ o
_——————————
Octane, 80 °C DMF, 80 °C

1a 4
[Ir(OMe)(cod)], (49.7 mg, 0.15 mmol) and Bypin, (2) (1.40 g, 5.5 mmol), AsPh; (91.9 mg, 0.3
mmol) were placed in an oven-dried two neck flask. The flask was connected to a vacuum/nitrogen
manifold through a rubber tube. It was evacuated and then backfilled with nitrogen. This cycle was
repeated three times. Octane (15 mL) was added in the flask through the rubber septum via a syringe,

and stirred at room temperature for 10 min. Then, 1a (701 mg, 5.0 mmol) was added to the reaction
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mixture, and stirred at 80 °C for 16 h. The reaction mixture was cooled to r.t., and H,O (1.5 ml) was
added and stirred for 10 min. Without purification, PdCI,(dppf) (92.0 mg, 0.125 mmol), K;PO, (1.59
g, 7.50 mmol), and 2-bromonaphthalene (518 mg, 2.50 mmol) were added to the reaction mixture
and stirred at 80 °C for 8 h. After the reaction was complete, the reaction mixture was cooled to r.t.
and extracted with EtOAc three times. The combined organic layer was dried over MgSO,. After
filtration, the solvents were removed by evaporation. The crude product was purified by flash
column chromatography to obtain 4 (271.3 mg, 47%(78% GC yield)) as a syrup. '"H NMR (400 MHz,
CDCls, 6): 1.75-1.85 (m, 4H), 2.44-2.55 (m, 4H), 3.37 (s, 3H), 7.28 (dd, J = 7.0, 1.8 Hz, 1H),
7.42-7.48 (m, 2H), 7.58-7.62 (m, 1H), 7.77-7.82 (m, 3H). *C NMR (100 MHz, CDCls, 5): 21.9
(CHy), 22.5 (CH,), 26.7 (CH,), 32.6 (CHy), 51.2 (CH3), 125.0 (CH), 125.59 (CH), 125.64 (CH),
125.9 (CH), 127.4 (CH), 127.6 (CH), 127.9 (CH), 128.0 (C), 132.4 (C), 133.2 (C), 140.8 (C). 145.7
(C), 170.3 (C). HRMS-ESI (m/z): [M+Na]" calcd for C15H:50,Na, 289.11990; found, 289.12018.

3. Preparation of Substrates.

Preparation of methyl cyclohex-1-enecarboxylate (1a).?

o 1. SOCl,, 90 °C e o
OH 2. red phosphorus, Br,, 100 g O/ quinoline, 120 °C O/
3. MeOH, reflux
1a

In a vacuum dried three-necked, 500 mL, round bottomed flask, cyclohexanecarboxylic acid (50.3
mL, 400 mmol) and thionyl chloride (36.3 mL, 500 mL) was added and stirred at 90 °C for 2 h.
Then the reaction mixture was cooled to 80 °C and red phosphorus (0.65 g) was added with stirring.
Bromine (25.8 mL, 500 mmol) was added dropwise as temperature was maintained below 100 °C.
The reaction mixture was heated at 100 °C for an additional 5 h and then cooled to 0 °C and dry
methanol (85.0 mL, 2.10 mol) was added dropwise. The reaction mixture was heated to reflux for 1
h. After that, the reaction mixture was quenched by addition of ice-cold water and extracted with
Et,O four times. The combined organic layer was washed with 1M Na,S,03 ag. once and saturated
NaHCO; ag. three times and saturated NaCl ag. once. The combined organic layer was dried over
MgSQO,. After filtration, the solvents were removed by evaporation. The crude product was purified
by vacuum distillation to obtain methy 1-bromocyclohexanecarboxylate (86.5 g, 392 mmol, 98%) as
a colorless oil.

In a vacuum dried 300 mL of a round bottomed flask, methyl 1-bromocyclohexanecarboxylate
(86.2 g, 390 mmol) and quinoline (74.0 mL, 624 mmol) was added and the flask was heated to
120 °C for 2 h under nitrogen atmosphere. After 15 min of heating, a slight exothermic reaction was

noted and the mixture separated into two layers. The reaction mixture was cooled and quenched by
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addition of 20% HCI ag. and extracted with hexane four times. The combined organic layer was
washed with 10% HCI ag. and saturated NaHCO3 aq. and saturated NaCl aq. and was dried over
MgSQ,. After filtration, the solvents were removed by evaporation. The crude product was purified
by vacuum distillation to obtain 1a (37.8 g, 270 mmol, 69%) as a colorless oil.

'H NMR (400 MHz, CDCls, 8): 1.55-1.73 (m, 4H), 2.14-2.32 (m, 4H), 3.73 (s, 3H), 6.95-7.00 (m,
1H). *C NMR (100 MHz, CDCls, 8): 21.3 (CH,), 21.9 (CH,), 24.0 (CH,), 25.6 (CH,), 51.3 (CHs3),
130.1 (C), 139.6 (CH), 167.9 (C). HRMS-ESI (m/z): [M]" calcd for CgH1,0,, 140.08373; found,
140.08332.

Preparation of ethyl cyclohex-1-enecarboxylate (1b).

o™
1b

1b (5.94 g, 38.5 mmol, 39%, colorless oil) was prepared from cyclohexanecarboxylic acid (12.8 g,
100 mmol) and ethanol (24.2 g, 525 mmol) according to the procedure described above. ‘*H NMR
(400 MHz, CDClg, 6): 1.29 (t, J = 7.4 Hz, 3H), 1.56-1.68 (m, 4H), 2.16-2.28 (m, 4H), 4.18 (9, J =
7.2 Hz, 2H), 6.97-7.00 (m, 1H). *C NMR (100 MHz, CDCls, 8): 13.7 (CHs), 21.0 (CH,), 21.6
(CHy), 23.6 (CHy), 25.2 (CHy), 59.5 (CH,), 129.9 (C), 138.7 (CH), 166.8 (C). HRMS-EI (m/z): [M]"
calcd for CgH140,, 154.09938; found, 154.09907.

Preparation of isopropyl cyclohex-1-enecarboxylate (1c).

@iok

1c (2.44 g, 14.5 mmol, 73%, colorless oil) was prepared from cyclohexanecarboxylic acid (2.56 g,
20.0 mmol) and propan-2-ol (6.01 g, 100 mmol) according to the procedure described above. *H
NMR (400 MHz, CDCls, 8): 1.26 (d, J = 6.4 Hz, 6H), 1.56-1.68 (m, 4H), 2.15-2.27 (m, 4H), 5.06
(sep, J = 6.2 Hz, 1H), 6.94-6.97 (m, 1H). *C NMR (100 MHz, CDCls, 8): 21.4 (CH,), 21.8 (CH3),
22.0 (CHy), 24.0 (CH,), 25.6 (CH,), 67.1 (CH), 130.7 (C), 138.9 (CH), 167.0 (C). HRMS-ESI (m/z):
[M+Na]" calcd for C1qH160,Na, 191.10425; found, 191.10468.

Preparation of tert-Butyl cyclohex-1-enecarboxylate (1d).?

0 0
1. MgSQy,, CH,Cl,, r. t. J<
OH 2. H,SO,, 1. t. O
+ HO < 204 > 1d

MgSQO, (4.81 g, 40.0 mmol) was placed in an oven-dried two neck flask. The flask was connected
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to a vacuum/nitrogen manifold through a rubber tube, evacuated and backfilled with nitrogen.
CH,CI; (40 mL) was added in the flask through the rubber septum. Then, H,SO, (0.53 mL, 10.0
mmol) was added dropwise at room temperature. After the addition of H,SO, was complete,
cyclohex-1-enecarboxylic acid (1.26 g, 10.0 mmol) and 2-methylpropan-2-ol (3.71 g, 50.0 mmol)
was added and stirred at room temperature. The reaction was quenched by addition of saturated
NaHCO3 ag. (75 mL) and extracted with CH,CI, three times. The combined organic layer was dried
over MgSQ,. After filtration, the solvents ware removed by evaporation. The crude product was
purified by flash column chromatography to obtain 1d (0.773 g, 4.24 mmol, 42%) as a colorless oil.

'H NMR (400 MHz, CDCls, 8): 1.48 (s, 9H), 1.55-1.67 (m, 4H), 2.15-2.23 (m, 4H), 6.87-6.90 (m,
1H). *C NMR (100 MHz, CDCls, 8): 21.4 (CH,), 22.0 (CH,), 24.0 (CH,), 25.5 (CH,), 27.9 (CHs),
79.4 (C), 131.6 (C), 138.1 (CH), 166.7 (C). HRMS-ESI (m/z): [M+Na]" calcd for C1;H150;Na,
201.11990; found, 205.12001.

Preparation of phenyl cyclohex-1-enecarboxylate (le).*

] : O
O*OH EDC, DMAP, PhOH O)\o
CH,Clp,0°C 1e

In a vacuum dried 300 mL of a round bottomed flask, cyclohex-1-enecarboxylic acid (2.52 g, 20.0

mmol) and phenol (2.07 g, 22.0 mmol) were dissolved in dry CH,CI, (110 mL) and the flask was
cooled to 0 °C under nitrogen atmosphere. 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC)
(4.60 g, 24.0 mmol) and N,N-dimethyl-4-aminopyridine (DMAP) (0.244 g, 2.0 mmol) were then
added portion wise. After stirred for 14 h at room temperature, the reaction mixture was quenched by
addition of saturated NH,ClI ag. and extracted with CH,Cl, three times. The combined organic layer
was then dried over MgSQ,. After filtration, the solvents were removed by evaporation. The crude
product was purified by flash column chromatography to obtain 1e (3.40 g, 16.8 mmol, 84%) as a
solid. '"H NMR (400 MHz, CDCls, 8): 1.63-1.76 (m, 4H), 2.24-2.31 (m, 2H), 2.35-2.43 (m, 2H),
7.10 (d, J = 7.2 Hz, 2H), 7.20-7.26 (m, 2H), 7.38 (t, J = 9.0 Hz, 2H). *C NMR (100 MHz, CDCls,
3): 21.3 (CHy), 22.0 (CHy), 24.2 (CHy), 26.0 (CH,), 121.7 (CH), 125.5 (CH), 129.3 (CH), 129.8 (C),
141.9 (CH), 151.1 (C), 166.0 (C). HRMS-ESI (m/z): [M+Na]" calcd for Cy3H1,0,Na, 255.08860;
found, 225.08847.

Preparation of 3-chloropropyl cyclohex-1-enecarboxylate (1f).

O
O)\o/\/\CI
1f

1f (1.60 g, 7.9 mmol, 79%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (1.26 g,
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10.0 mmol) and 3-chloropropan-1-ol (1.04 g, 11.0 mmol) according to the procedure described
above. "H NMR (400 MHz, CDCls, §): 1.57-1.69 (m, 4H), 2.14 (quint, J = 6.2 Hz, 2H), 2.18-2.27
(m, 4H), 3.64 (t, J = 6.4 Hz, 2H), 4.28 (t, J = 6.0 Hz, 2H), 6.98-7.01 (m, 1H). *C NMR (100 MHz,
CDCls, 8): 21.2 (CH,), 21.8 (CH,), 23.9 (CH,), 25.5 (CHy), 31.5 (CHy), 41.1 (CH,), 60.6 (CH,),
129.9 (C), 139.7 (CH), 167.0 (C). HRMS-ESI (m/z): [M+Na]" calcd for C1oH:5ClO,Na, 225.06528;
found, 225.06545.

Preparation of 4,4,4-trifluorobutyl cyclohex-1-enecarboxylate (19).

o}

O/\/\CF3
19

19 (0.885 g, 3.75 mmol, 75%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (0.57
g, 4.5 mmol) and 4,4,4-trifluorobutan-1-ol (0.64 g, 5.0 mmol) according to the procedure described
above. 'H NMR (400 MHz, CDCls, 3): 1.57-1.69 (m, 4H), 1.91-1.98 (m, 2H), 2.14-2.27 (m, 6H),
4.19 (t, J = 6.2 Hz, 2H), 6.99-7.01 (m, 1H). *C NMR (100 MHz, CDCl3, 8): 21.3 (CH,), 21.6 (d,
3Jcr = 2.0 Hz, CH,), 21.9 (CH,), 24.0 (CH,), 25.7 (CH,), 30.7 (0, *Jc_¢ = 28.7 Hz, CH,), 62.2 (CH,),
126.9 (q, "Jc ¢ = 274 Hz, C), 129.9 (C), 140.0 (CH), 167.1 (C). HRMS-APCI (m/z): [M+H]" calcd
for Cy1H16F30,, 237.10969; found, 237.11000.

Preparation of 3-methoxypropyl cyclohex-1-enecarboxylate (1h).

O)‘\O/\/\O/
1h

1h (3.76 g, 19.0 mmol, 95%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (2.52 g,
20.0 mmol) and 3-methoxypropan-1-ol (1.98 g, 22.0 mmol) according to the procedure described
above. 'H NMR (400 MHz, CDCls, §): 1.57-1.69 (m, 4H), 1.94 (quint, J = 6.4 Hz, 2H), 2.17-2.31
(m, 4H), 3.35 (s, 3H), 3.47 (t, J = 6.4 Hz, 2H), 4.21 (t, J = 6.4 Hz, 2H), 6.98-7.00 (m, 1H). *C NMR
(100 MHz, CDCl3, 8): 21.2 (CH,), 21.8 (CHy), 23.8 (CH,), 25.4 (CH,), 28.8 (CH,), 58.3 (CH3), 61.0
(CH,), 68.9 (CH,), 130.0 (C), 139.2 (CH), 167.1 (C). HRMS-ESI (m/z): [M+Na]® calcd for
C11H1g03Na, 221.11482; found, 221.11446.

Preparation of 4-oxopentyl cyclohex-1-enecarboxylate (1i).

O

Y

1i (0.836 g, 4.0 mmol, 40%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (1.26 g,
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10.0 mmol) and 5-hydroxypentan-2-one (1.02 g, 10.0 mmol) according to the procedure described
above. 'H NMR (400 MHz, CDCls, §): 1.57-1.69 (m, 4H), 1.95 (quint, J = 7.0 Hz, 2H), 2.17 (s, 3H),
2.17-2.26 (m, 4H), 2.54 (t, J = 7.6 Hz, 2H), 4.13 (t, J = 6.4 Hz, 2H), 6.96-6.99 (m, 1H). **C NMR
(100 MHz, CDCls, 8): 21.3 (CHy), 21.9 (CHy), 22.7 (CH,), 23.9 (CH,), 25.6 (CH,), 29.8 (CH3), 39.8
(CHy), 63.1 (CHy), 130.0 (C), 139.6 (CH), 167.3 (C), 207.6 (C). HRMS-ESI (m/z): [M+Na]" calcd
for C1,H1503Na, 233.11482; found, 233.11434.

Preparation of 4-methoxy-4-oxobutyl cyclohex-1-enecarboxylate (1j).

o)

1j (1.01 g, 4.47 mmol, 47%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (1.26 g,
10.0 mmol) and methyl 4-hydroxybutanoate (1.30 g, 11.0 mmol) according to the procedure
described above. 'H NMR (400 MHz, CDCls, 8): 1.57-1.68 (m, 4H), 2.01 (quint, J = 7.2 Hz, 2H),
2.15-2.28 (m, 4H), 2.43 (t, J = 7.6 Hz, 2H), 3.69 (s, 3H), 4.16 (t, J = 6.4 Hz, 2H), 6.97-6.99 (m, 1H).
3C NMR (100 MHz, CDCls, 8): 21.4 (CH,), 22.0 (CH,), 24.0 (CH,), 24.1 (CH,), 25.7 (CH,), 30.7
(CHy), 51.6 (CHa), 63.1 (CH,), 130.1 (C), 139.8 (CH), 167.4 (C), 173.3 (C). HRMS-ESI (m/z):
[M+Na]" calcd for C1,H1504Na, 249.10973; found, 249.11012.

Preparation of 3-((methoxycarbonyl)(methyl)amino)propyl cyclohex-1-enecarboxylate (1k).

O o}
O/\/\NJ\O/
1k !

1k (1.06 g, 4.13 mmol, 41%, colorless oil) was prepared from cyclohex-1-enecarboxylic acid (1.26 g,
10.0 mmol) and methyl (3-hydroxypropyl)(methyl)carbamate (1.62 g, 11.0 mmol) according to the
procedure described above. "H NMR (400 MHz, CDCls, 8): 1.54-1.73 (m, 4H), 1.82-1.97 (m, 2H),
2.19-2.28 (m, 4H), 2.85-2.97 (m, 3H), 3.29-3.44 (m, 2H), 3.68 (s, 3H), 4.08-4.21 (m, 2H),
6.98-7.01 (m, 1H). *C NMR (100 MHz, CgDs, 50 °C, 8): 22.3 (CH,), 22.9 (CH,), 25.1 (CH,), 26.3
(CHy), 28.1 (CH,), 34.7 (CHa), 46.6 (CH,), 52.6 (CH3), 62.3 (CH,), 131.4 (C), 139.6 (CH), 157.1
(C), 167.3 (C). HRMS-ESI (m/z): [M+Na]" calcd for C13H,;04NNa, 278.13628; found, 278.13566.

Preparation of 3-(oxiran-2-yl)propyl cyclohex-1-enecarboxylate (1I).

O o}

m-CPBA
OW merER OW
CH,Cly, r.t. " O

Pent-4-en-1-yl cyclohex-1-enecarboxylate (1.38 g, 7.00 mmol, 71%) was prepared from
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cyclohex-1-enecarboxylic acid (1.26 g, 10.0 mmol) and pent-4-en-1-ol (0.947 g, 11.0 mmol)
according to the procedure described for phenyl cyclohex-1-enecarboxylate (4e).
m-Chloroperoxybenzoic acid (1.45 g, 8.40 mmol) was placed in an oven-dried 200 mL of a round
bottomed flask. The flask was connected to a vacuum/nitrogen manifold through a rubber tube,
evacuated and backfilled with nitrogen. The solution of pent-4-en-1-yl cyclohex-1-enecarboxylate
(1.38 g, 7.00 mmol) and dry CH,CI, (70 mL) was added dropwise to the flask. After the reaction was
complete, the reaction mixture was extracted with CH,Cl, and saturated NaHCO3 ag. three times.
The crude mixture was purified by flash column chromatography to obtain 11 (0.703 g, 3.34 mmol,
48%) as a colorless oil. '"H NMR (400 MHz, CDCls, 8): 1.57-1.72 (m, 6H), 1.76-1.92 (m, 2H),
2.15-2.26 (m, 4H), 2.48-2.50 (m, 1H), 2.77 (t, J = 4.4 Hz, 1H), 2.93-2.98 (m, 1H), 4.18 (t, J = 6.6
Hz, 2H), 6.97-7.00 (m, 1H). *C NMR (100 MHz, CDCls, 3): 21.4 (CH,), 22.0 (CH,), 24.1 (CH,),
25.2 (CH,), 25.7 (CHy), 29.1 (CH,), 47.0 (CH,), 51.7 (CH), 63.6 (CH,), 130.2 (C), 139.7 (CH),
167.5 (C). HRMS-ESI (m/z): [M+Na]" calcd for C1,H150sNa, 233.11482; found, 233.11494.

Preparation of methyl cyclopent-1-enecarboxylate (1m).

1m (7.33 g, 58.2 mmol, 58%, colorless oil) was prepared from cyclopentanecarboxylic acid (11.4 g,
100 mmol) and methanol (21.3 mL, 525 mmol) according to the procedure described above.

'H NMR (400 MHz, CDCls, 8): 1.96 (quint, J = 7.6 Hz, 2H), 2.42-2.61 (m, 4H), 3.74 (s, 3H),
6.77-6.79 (m, 1H). *C NMR (100 MHz, CDCls, 5): 22.8 (CH,), 31.0 (CH,), 33.0 (CH,), 50.9 (CH3),
136.1 (C), 143.4 (CH), 165.3 (C). HRMS-APCI (m/z): [M+H]" calcd for C;H,0,, 127.07536; found,
127.07559.

Preparation of methyl cyclohept-1-enecarboxylate (1n).

o~
1n

1n (1.28 g, 8.30 mmol, 59%, colorless oil) was prepared from cycloheptanecarboxylic acid (1.99 g,
14.0 mmol) and methanol (2.24 g, 70.0 mmol) according to the procedure described above. 'H NMR
(400 MHz, CDCls, 8): 1.49-1.57 (m, 4H), 1.75-1.81 (m, 2H), 2.29 (dt, J = 6.3, 3.2 Hz, 2H),
2.51-2.54 (m, 2H), 3.72 (s, 3H), 7.18 (t, J = 7.0 Hz, 1H). *C NMR (100 MHz, CDCls, §): 25.6
(CHy), 26.1 (CHy), 27.2 (CH,), 28.6 (CH,), 31.9 (CH,), 51.5 (CH3), 136.3 (C), 144.3 (CH), 168.4
(C). HRMS-EI (m/z): [M]" calcd for CgH1,0,, 154.09938; found, 154.09963.
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Preparation of (E)-methyl cyclooct-1-enecarboxylate (10).

o~
10

10 (0.972 g, 5.78 mmol, 58%, colorless oil) was prepared from cyclooctanecarboxylic acid (1.56 g,
10.0 mmol) and methanol (1.67 g, 52.0 mmol) according to the procedure described above. *H NMR
(400 MHz, CDCls, 8): 1.43-1.51 (m, 4H), 1.54-1.62 (m, 4H), 2.28 (dt, J = 8.8, 4.0 Hz, 2H),
2.45-2.48 (m, 2H), 3.73 (s, 3H), 6.99 (t, J = 8.6 Hz, 1H). *C NMR (100 MHz, CDCls, §): 24.5
(CH,), 25.7 (CH,), 26.3 (CH,), 27.0 (CH,), 28.8 (CH,), 28.9 (CH,), 51.3 (CH3), 132.9 (C), 142.3
(CH), 167.8 (C). HRMS-ESI (m/z): [M+Na]" calcd for C1oH:60,Na, 191.10425; found, 191.10465.

4. Characterization of Borylation Products.

Methyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3a).
o]

O\)J\o/
5
3a O

Product 3a (125.3 mg, 87% lIsolated yield, 99% GC yield) was obtained from 1a (70.1 mg, 0.50
mmol) as an oil, according to the general procedure for the iridium(l)-catalyzed vinylic C-H
borylation. '"H NMR (400 MHz, CDCls, 8): 1.34 (s, 12H), 1.54-1.66 (m, 4H), 2.20-2.24 (m, 4H),
3.74 (s, 3H). **C NMR (100 MHz, CDCls, §): 21.2 (CH,), 21.6 (CH,), 24.0 (CH,), 24.6 (CH5), 27.8
(CHy), 51.6 (CHs), 83.2 (C), 133.6 (C), 147.6 (br, B-C), 169.2 (C). HRMS-ESI (m/z): [M+Na]"
calcd for C14H,3BO4Na, 288.16179; found, 288.16138.

Ethyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3b).

Product 3b (87% GC vyield) was obtained from 1b (77.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *H NMR (400 MHz, CDCls,
8): 1.27 (t, J = 7.2 Hz, 3H), 1.33 (s, 12H), 1.54-1.66 (m, 4H), 2.17-2.27 (m, 4H), 4.21 (q, J = 7.2 Hz,
2H)."*C NMR (100 MHz, CDCl3, 8): 13.9 (CHs), 21.1 (CH,), 21.6 (CH,), 23.8 (CH,), 24.4 (CHj),
27.6 (CH,), 60.4 (CH,), 83.0 (C), 133.8 (C), 148.1 (br, B-C), 168.8 (C). HRMS-ESI (m/z): [M+Na]"
calcd for C45H,5BO4Na, 302.17744; found, 302.17752.
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Isopropyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3c).
0
o8
E.‘/O
3¢ °jZ<

Product 3c (77% GC yield) was obtained from 1c (84.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCl,
d): 1.24 (d, J = 6.6 Hz, 6H), 1.33 (s, 12H), 1.54-1.68 (m, 4H), 2.15-2.25 (m, 4H), 5.07 (sep, J = 6.6
Hz, 1H). ®*C NMR (100 MHz, CDCls, 8): 21.2 (CH,), 21.6 (CH,), 21.6 (CH3), 23.7 (CH,), 24.5
(CHg), 27.6 (CH,), 67.8 (CH), 82.9 (C), 134.3 (C), 148.4 (br, B-C), 168.7 (C). HRMS-ESI (m/z):
[M+Na]" calcd for C16H,;B04Na, 316.19309; found, 316.19331.

tert-Butyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3d).
o]
gee
II3,o
3d O\@<

Product 3d (85% GC vyield) was obtained from 1d (91.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCl,
8): 1.20-1.27 (m, 1H), 1.32 (s, 11H), 1.46 (s, 9H), 1.54-1.63 (m, 4H), 2.12-2.22 (m, 4H). °C NMR
(100 MHz, CDCls, 8): 21.4 (CH,), 21.9 (CH,), 24.0 (CH,), 24.7 (CHj3), 27.5 (CH,), 28.0 (CH3), 80.8
(C), 82.9 (CH), 135.8 (C), 148.6 (br, B-C), 169.2 (C). HRMS-ESI (m/z): [M+Na]" calcd for
C17H29BO4Na, 330.20874; found, 330.20853.

Phenyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3e).
o /@
Qs
I?,o
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Product 3e (96% GC yield) was obtained from 1le (101 mg, 0.50 mmol) as a powder, according to
the general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *H NMR (400 MHz,
CDCls, 8): 1.24 (s, 12H), 1.61-1.74 (m, 4H), 2.29-2.41 (m, 4H), 7.11 (d, J = 8.0 Hz, 2H), 7.21 (t, J
= 7.6 Hz, 1H), 7.36 (t, J = 8.2 Hz, 2H). *C NMR (100 MHz, CDClj, 5): 21.3 (CH,), 21.8 (CH,),
24.6 (CH,), 24.8 (CH3), 28.4 (CH,), 83.7 (C), 121.9 (CH), 125.6 (CH), 129.2 (CH), 133.7 (C), 149.0
(br, B-C), 150.8 (C), 166.6 (C). HRMS-ESI (m/z): [M+Na]" calcd for CyoH»sBONa, 350.17744;
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found, 350.17718.

3-Chloropropyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3f).
o]

O\)ko/\/\CI
5°

Product 3f (86% GC yield) was obtained from 1f (101 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCls,
d): 1.20-1.28 (m, 2H), 1.34 (s, 10H), 1.55-1.66 (m, 4H), 2.12 (quint, J = 6.4 Hz, 2H), 2.19-2.26 (m,
4H), 3.61 (t, J = 6.6 Hz, 2H), 4.29 (t, J = 6.4 Hz, 2H). *C NMR (100 MHz, CDCls, 5): 21.2 (CH,),
21.7 (CHy), 24.0 (CHy), 24.6 (CHj3), 27.9 (CH,), 31.6 (CH,), 41.1 (CH,), 61.3 (CH), 83.3 (C), 133.6
(C), 148.9 (br, B-C), 168.7 (C). HRMS-ESI (m/z): [M+Na]" calcd for C15H,sBO4CINa, 350.15412;
found, 350.15387.

4,4 4-Trifluorobutyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate

(39).
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Product 3g (93% GC yield) was obtained from 1g (118 mg, 0.50 mmol) as a powder, according to
the general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *H NMR (400 MHz,
CDCls, 6): 1.17-1.27 (m, 1H), 1.33 (s, 11H), 1.55-1.69 (m, 4H), 1.89-1.96 (m, 2H), 2.12-2.25 (m,
6H), 4.20 (t, J = 6.4 Hz, 2H). **C NMR (100 MHz, CDCl3, 3): 21.1 (CH,), 21.4 (CH,), 21.6 (CH,),
23.9 (CH,), 24.5 (CHs), 27.8 (CH,), 30.5 (g, 2Jc.r = 29.5 Hz, CH,), 62.7 (CH,), 83.2 (C), 126.7 (q,
“Jer = 277 Hz, C), 133.5 (C), 149.2 (br, B-C), 168.6 (C). HRMS-ESI (m/z): [M+Na]"* calcd for
C17H,6BO4F3Na, 384.18048; found, 384.17999.

3-Methoxypropyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate
(3h).

Product 3h (83% GC yield) was obtained from 1h (99.1 mg, 0.50 mmol) as an oil, according to the



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCls,
d): 1.17-1.26 (m, 1H), 1.33 (s, 11H), 1.54-1.69 (m, 4H), 1.91 (quint, J = 6.4 Hz, 2H), 2.20-2.24 (m,
4H), 3.33 (s, 3H), 3.44 (t, J = 6.4 Hz, 2H), 4.23 (t, J = 6.6 Hz, 2H). **C NMR (100 MHz, CDCls, 3):
21.3 (CHy), 21.7 (CH,), 24.0 (CH,), 24.6 (CH3), 27.8 (CH,), 28.8 (CH,), 58.5 (CHs), 61.7 (CH,),
69.0 (CH,), 83.2 (CH), 133.9 (C), 148.6 (br, B-C), 169.0 (C). HRMS-ESI (m/z): [M+Na]" calcd for
C17H29BOsNa, 346.20366; found, 346.20410.

4-Oxopentyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3i).
o]
.0 o]
B
3i 01Z<

Product 3i (65% GC vyield) was obtained from 1i (105 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCl,
8): 1.18-1.26 (m, 1H), 1.33 (s, 11H), 1.55-1.66 (m, 4H), 1.93 (quint, J = 6.6 Hz, 2H), 2.15 (s, 3H),
2.18-2.27 (m, 4H), 2,51 (t, J = 7.4 Hz, 2H), 4.15 (t, J = 6.4 Hz, 2H). **C NMR (100 MHz, CDCls,
3): 21.2 (CHy), 21.7 (CHy), 22.6 (CH,), 24.0 (CH,), 24.6 (CH3), 27.8 (CH,), 29.8 (CH3), 39.6 (CH,),
63.7 (CH,), 83.2 (C), 133.7 (C), 148.8 (br, B-C), 168.9 (C). HRMS-ESI (m/z): [M+Na]" calcd for
C1sH29BOsNa, 358.20366; found, 358.20419.

4-Methoxy-4-oxobutyl
2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3j).

(0]
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Product 3j (74% GC yield) was obtained from 1j (113 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCl,
8): 1.17-1.26 (m, 1H), 1.33 (s, 11H), 1.56-1.66 (m, 4H), 1.98 (quint, J = 6.8 Hz, 2H), 2.19-2.24 (m,
4H), 2.41 (t, J = 7.4 Hz, 2H), 3.68 (s, 3H), 4.17 (t, J = 6.4 Hz, 2H). **C NMR (100 MHz, CDCl3, 3):
21.1 (CHy), 21.6 (CH,), 23.7 (CH,), 23.9 (CH,), 24.5 (CHj3), 30.2 (CH,), 51.3 (CHs), 63.5 (CH,),
83.2 (C), 133.6 (C), 148.7 (br, B-C), 168.8 (C), 173.0 (C). HRMS-ESI (m/z): [M+Na]" calcd for
C1gH29BOgNa, 374.19857; found, 374.19894.

3-((Methoxycarbonyl)(methyl)amino)propyl
2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3K).
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Product 3k (72% GC yield) was obtained from 1k (128 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCls,
d): 1.17-1.27 (m, 2H), 1.33 (s, 10H), 1.59-1.69 (m, 4H), 1.81-1.95 (m, 2H), 2.17-2.28 (m, 4H),
2.85-2.94 (m, 3H), 3.28-3.40 (m, 2H), 3.68 (s, 3H), 4.10-4.16 (m, 2H). *C NMR (100 MHz, C¢Ds,
50 °C, 8): 22.3 (CHy), 22.8 (CH,), 25.2 (CH,), 25.6 (CH3), 28.0 (CH,), 29.0 (CH,), 34.7 (CH3), 46.7
(CHy), 52.7 (CH3), 62.7 (CH,), 83.7 (C), 134.4 (C), 149.8 (br, B-C), 157.1 (C), 169.3 (C).
HRMS-ESI (m/z): [M+Na]" calcd for C19H3,BOgNNa, 403.22512; found, 403.22465.

3-(Oxiran-2-yl)propyl
2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-1-enecarboxylate (3I).
0

QL
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Product 3l (79% GC vyield) was obtained from 11 (105 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCl,
8): 1.17-1.27 (m, 1H), 1.33 (s, 11H), 1.53-1.71 (m, 6H), 1.74-1.88 (m, 2H), 2.19-2.24 (m, 4H), 2.49
(dd, J=5.1, 2.6 Hz, 1H), 2.76 (t, J = 4.6 Hz, 1H), 2.92-2.97 (m, 1H), 4.14-4.25 (m, 2H). °*C NMR
(100 MHz, CDCl3, 8): 21.3 (CH,), 21.8 (CHy), 24.1 (CH,), 24.7 (CHj3), 25.1 (CHy), 27.9 (CH,), 29.0
(CHy), 47.0 (CHy), 51.7 (CH), 64.2 (CH,), 83.4 (C), 133.9 (C), 148.9 (br, B-C), 169.1 (C).
HRMS-ESI (m/z): [M+Na]" calcd for C1gH,0BOsNa, 358.20366; found, 358.20327.

Methyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclopent-1-enecarboxylate (3m).

Product 3m (20% GC yield) was obtained from 1m (63.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *H NMR (400 MHz, CDCls,
8): 1.26-1.27 (m, 1H), 1.34 (s, 11H), 1.94 (quint, J = 8.0 Hz, 2H), 2.61 (t, J = 7.6 Hz, 4H), 3.73 (s,
3H). *C NMR (100 MHz, CDCls, §): 24.0 (CH,), 24.6 (CH3), 33.3 (CH,), 37.5 (CH,), 51.3 (CH3),
83.8 (C), 142.2 (C), 148.7 (br, B-C), 166.0 (C). HRMS-APCI (m/z): [M+H]" calcd for Cy3H,,BO,,
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252.16420; found, 252.16463.

Methyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohept-1-enecarboxylate (3n).

Product 3n (43% GC vyield) was obtained from 1n (77.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCls,
d): 1.19-1.27 (m, 1H), 1.33 (s, 11H), 1.46-1.59 (m, 4H), 1.75-1.81 (m, 2H), 2.32-2.34 (m, 2H),
2.50-2.55 (m, 2H), 3.77 (s, 3H). *C NMR (100 MHz, CDCls, 8): 24.7 (CH3), 25.66 (CH,), 25.69
(CHy), 27.3 (CH,), 31.0 (CH,), 32.2 (CH,), 52.4 (CH3), 82.8 (C), 139.7 (C), 157.0 (br, B-C), 170.9
(C). HRMS-ESI (m/z): [M+Na]" calcd for C15H,5BO4Na, 302.17744; found, 302.17709.

(E)-Methyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclooct-1-enecarboxylate (30).
0

C)\)‘\O/
(0]
?/

30 o

Product 30 (35% GC yield) was obtained from 1o (84.1 mg, 0.50 mmol) as an oil, according to the
general procedure for the iridium(l)-catalyzed vinylic C—H borylation. *"H NMR (400 MHz, CDCls,
8): 1.17-1.28 (m, 1H), 1.33 (s, 11H), 1.43-1.69 (m, 8H), 2.35 (t, J = 6.2 Hz, 2H), 2.44 (t, J = 6.0 Hz,
2H), 3.76 (s, 3H). °C NMR (100 MHz, CDCls, 8): 24.7 (CHs), 24.9 (CH,), 26.20 (CH,), 26.22
(CHy), 28.7 (CH,), 29.0 (CH,), 29.7 (CH,), 52.1 (CHs3), 83.1 (C), 136.9 (C), 170.1 (C). The carbon
directly attached to the boron atom was not detected, likely due to quadropolar relaxation.
HRMS-ESI (m/z): [M+Na]" calcd for C1¢H,7BO,Na, 316.19309; found, 316.19282.
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o Experiment = carbon.jxp
I Sample Id = 2013.5.1 Me-C-3
7 Solvent = CHLOROFORM-D
B X : Creation_Time = 1-MAY-2013 19:10:49
e Revision_Time = 1-MAY-2013 19:21:41
4 Current_Time = 1-MAY-2013 20:32:37
. Comment = single pulse decoupled g
1 Data_Format = 1D COMPLEX
y , : : Dim Size = 21120 :
b : Dim Title = Carboni3 )
N ‘ Dim Units = [ppm] -
© ] Dimensions = X
i Site = JNM-ECS400
] Spectrometer = DELTAZ2 NMR
T . . Field_strength = 9,4073814[T] (400[MHz])
b X _Acq Duration = 1.03809024[s]
B ¥ _Domain = 13C
4 X _Freq = 100.71389092 [MHz]
N ’ B X_Offset =100 [ppm] .
g | X Points = 32768
— X_Prescans =4
< X _Resolution = 0.,96330739 [Hz]
b ' X_Sweep ) = 31.56565657[kHz]
E 1X _sweep_Clipped = 25.25252525[kHz]
R : ) : . Irr Domain = Proton
N Ixr_Freq = 400.53219825 [MHz].
i Irr_Offset = 5[ppm]
. . Clipped = FALSE
7 ’ b Scans = 253.0
N . Total Scans = 253.0
-1 ’ : Relaxation_Delay = 2[s]
© —fresnipebiniapio AN A o] PP Wt mmrmsbpamiy ReCVE_Gain - x
] " Temp Get = 20.5[dC]
T T T e T T T T T e e e ¥_80_Widtn = 10.7[us]
2001®0.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 owlw“mmw._pam - wmmwh%om:ﬂ
, X atn = 4.7[dB]
‘ _ \;/ _ \\ // X_Pulse = 3.56666667[us]
Irx_Atn_Dec = 25,756 [dB]
on — O vy O < o) 00 — \O <F Irx_Atn_Noe = 25.756 [dB]
o~ T & IS8R X v =g Irr_Noise = WALTZ
~ o o ~ ~ O —_ Wy ot v — Ixr_Pwidth & = 0.115[ms]
r.ID. B B o~ o~ o~ w NN Decoupling = TRUE

X : parts per Million : Carbonl3
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JEOL
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i ) 1 H i

10 20 30 40 50 60 .70

abundance

---- PROCESSING PARAMETERS =----
dec _balance( 0, FALSE ) :

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )

zero£ill( 1 )

££t( 1, TRUE, TRUE )

10

abundance

abundance

NI TS FE TR AT R R SRR AT RN RN AT T RUNYEENE FANR RN AN] AR RTNEVITE SRSTERRT] SRR NNNENE AR TR RTRES FRNRANENRY ATURRNNRVE ANRRURRURE ARRRURRURE |

X : parts per Million : 1H

LIS et et N P L L L Lt B M ML S S L

10.0 9.0 8.0

N

LI It A D ) L B e

N
\
—
1.684~_
—

7.267
6.996
6.991
6.986
6.982
6.976
6.972
6.967
4210
4.192
4174
4.156
2.276
2:234
2.215
2.161
1.563—
1.306
1.287
1.269

Revision Time
Current Time

machinephase

ppm

Filename = D:\2012.11.7 HANA-227-9.
Author = element

Experiment = single_pulse.ex2

Sample Id = 8#695949

Solvent - = CHLOROFORM-D

Creation Time = T7-NOV-2012 18:52:44

Comment
Data_Format
Dim_Size

Dim Title
Dim Units
Dimensions
Site
Spectrometex

Field sStrength
X_Acg Duration
X_Domain
X_Freqg

X _Offset
X_Points

X Prescans

X _Resolution
X_Sweep
Irr_Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq

Tri Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time

X _Angle

X_Atn

X_Pulse
Irx_Mode
Tri_Mode &
Dante Presat

[ I A

W wwagannngnwinmei

18-APR-2013 16:46:48
30-MAY~2013 21:30:03

single pulse
1D COMPLEX
11142

1H

[ppm]

X

ECX 400P
DELTA2_NMR

9.2982153[T] (400 [MHz])
2.7590656 [s]

1H

395.88430144 [MHz)
5[ppm] -

16384

1

0.36244155 [Hz]
5.93824228 [kHz]
1H

395.88430144 [MHz]
5 [ppm]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

8

8

51[s]

44
403.1[dCY
13.5[us]
2.7590656[s]
45 [deg]
1[dB]
6.75[us]
Off

Off

FALSE
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abundance

JEOL
RESONANCE

=—=== PROCESSING PARAMETERS ~=--~
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerof£ill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

reference( 77.35808 [ppm], 77([ppm] )

BUFICH3E: : 2013.4.24 Et-C-7.jdf

(=N
i O
o) m nu\\)//, 3
T
. v
o R
o 7
S
o
o
o1
o
=~
o]
CE
o 3 . :
oE
S A
<7
o] . .
Ok
o3
2
o
Om - _2 " . W
T T L LI T LR T T T LI I B L B [N Y WAL BN SELIL L UL S UL | LA IR |
001800 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0
R AL RS
()] o0 < N O WY o NN MmN
& g 2 a38 A Q8g8x
O 0 N ~ I~ \0 () V) oA v v (N

13C

Filename
Author
Experiment
Sample Id
Solvent )
Creation_Time
Revision Time
‘Current Time

Comment

Data Format
Dim_Size

Dim Title
Dim Units
Dimensions’
Site
Spectrometer

Field strength
X Acg Duration
X_Domain

X _Freq

X Offset
X_Points
¥X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp Get
X_90_Width
X_Acq_Time
X_Angle

X _Atn

X Pulse

Irr Atn_Dec
Irr_ Atn_Noe
Irr_Noise
Decoupling
Initial Wait
Noe

X : parts per Million :

T Hunpuonnn

LU I T (O

Enunnanegnnnnnn

g noRumnnuunuunnn

E:\HANA\2013.4.24 Et-C-1
element

single pulse dec
S#496506

CHLOROFORM-D
24-APR-2013 12:45:51 |
1-MAY~-2013 17:38:45
1-MAY-2013 17:39:18

single pulse decoupled g
1D COMPLEX

26214

13c

[ppm]

X

ECS 400
JNM4-ECS400

9.20197068[7] (390 [MHz])
1.06430464[s]
13¢

98,51479726 [MHz]
100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]
1K

391.78655441 [MHz]
5 [(ppm]

FALSE

38

38

2[s]

60

20.8[dC]
8.15[us]
1.06430464[s]
30 [deq]
4.9[ds]
2.71666667 [us]
22.445[dB]
22.445[dB]
WALTZ

TRUE

1[s]

TRUE




1.0 2.0 3.0 40 5.0 6.0 7.0 80 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.0 23.0 .

0

|

.

20

1.0

0

abundance

JEOL
RESONANCE

===- PROCESSING PARAMETERS —----
dc _balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )

zerofill( 1 )

f£t( 1, TRUE, TRUE )

abundance

S FETT TR PR FETTY STETY FEETE SN FEWEE FENT SET NI NNET] ERRER FENEE FNETY RN NN CRNE AR NN NNTES FERT] SENTE FRETE FRWTE PN AR

Jo |

X : parts per Million : 1H

7.277
6.971
6.966
6.960
6.956
6.951
6.945
6.942
5.104
5.088
5.072

____..._____.....______._._____.__..____.._..______..

9.0 8.0

\\7 &7_

5.056
5.041
5.025
5.009

LI L L L L s L L

——

ff/

2.267
2 208
2.154

LML 0 TR R ML L B

1.0

1. 583
1.267
1.251

Creation_Time

24-MAY-2012 15:23:42

machinephase
ppm
Filename = D:\2012.5.24 HANA-040 -6
Author = element
Experiment = single pulse.ex2
Sample Id = S#566128
Solvent - = CHLOROFORM-D
=

Revision_Time
Currxent Time

Comment

Data Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X_Acq_Duration
X Domain

X Freq

X Offset
X_Points

X Prescans

X _Resolution
X_Sweep
Ixrx_Domain

Irr _Freq
Irx_Offset
Tri_] “Domain

Tri ] ._Freq

Tri_ Offset
nvvuwon

Scans
Total_scans

Relaxation Delay
Recvr_Gain
Temp_ Get

X _90_Width
X_Acq Time

X _Angle
X_Atn

X _Pulse

Irr Mode

Tri Mode
Dante_Presat

o

o u ey s N

LI T T T

18-APR-2013 21:01:51
31-MAY-2013 00:04:25

single pulse
1D COMPLEX
8914

1H

[ppm]
X

ECX 400F
DELTA2_NMR

9.2982153[T] (400 [MHz])
2.20725248[s]

1H

395.88430144 [MHz]
5[ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H

395.88430144 [MHz]
5[ppm]

1H

-395.88430144 [MHz]

5[ppm]
FALSE
8

8

5[s]

30
402.4[dC]
13.5[us]
2.20725248([s]
45 [deg]
1[dB]
6.75[us]
Off

Off

FALSE
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abundance

1.2

1.1

1.0

NRETRTRES T TTRETEE IR TENT Tl PR TS UETETE AN ITENS ER RS RN NS AR RNEUREN] ST SRR RN S FRTEE FUET SN TN AR PN NN TR PN RN AT ] SRR

0.7 0.8 0.9

0.6

0.2 03 0.4 0.5

0.1

shundance

N

JEOL
RESONANCE

==== PROCESSING PARAMETERS «=-w-=
de_balance( 0, FALSE )

mmxmi 2. o_nnu“T 0.0[s] )

trapezoid{ 0[%], O[%], 80[%], 100[%] )

zexrofill( 1 )

££t( 1, TRUE, TRUE V

27.026.025.024.023.022.021.020.0.9.

o -
a 5
5
5

X :parts E__m:. ow.e.ww_d

" e A

Uslaima W L

oy

" e

—

T NP Wi

LN et 0 S L B L N L L LA A L L B L Y L L L L LS |

LI L R At

200130.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O

PN

X : parts per Million :

166.986

C

arbon13

138913

130.687 —

A

77.325

(=g
(=g
=
D~
©~

76. 684
67.110

25.599
24.001
21.983
21.763
21.390

Emnvu.umm&ummm

pPpm

Filename = D:\HANA\2013.4.30 iPx-C_|
Authox = element

Experiment = carbon.jxp

Sample Id = 2013.4.30 ipx-C

Solvent = CHLOROFORM~D

Creation_ Time = 30-APR-2013 13:17:23
Revision Time = 30-APR-2013 13:20:35
Current Time - = 30-MAY-2013.19:01:28
Comment = single pulse decoupled g
Data_Format = 1D COMPLEX

Dim Size = 21120

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

site = JNM-ECS400

Spectrometer = DELTA2 NMR

Field strength
X _Acq _Duration
X _Domain

X Freq

X_( . offset
Nlmou.uﬂm

X _Prescans

X Resolution
X_Sweep
X_Sweep_Clipped
Ixx_Domain
Izxr_Freq

Irr Offset
Clipped

Scans
Total_sScans

Relaxation_Delay
Recvr_Gain
Temp_{ Get

X 90_width
X Acq_Time
X _Angle

X Atn

X _Pulse
Irxr_Atn Dec
Irxx_Atn Noe
Ixr_Noise
Ixr Pwidth
Decoupling

TEEEREEERENEREN

{20 I I

9.4073814[T] (400 ([MHz])
1.03809024[s]

13C

100.71389092 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton
400.53219825 [MHz]
5[ppm]

FALSE

96

96

2[s]

50

20.3{dC]
10.7[us]}
1.03809024[s]
30 [deg]
4.7[dB]
3.56666667[us]
25.756 [dB]
25.756 [dB]

WALTZ

0.115 [ms]
TRUE
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abundance
0.1

0

JEOL
RESONANCE

—==-== PROCESSING FARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

-0.1 0 6.1 0.2 0.3 64 05 0.6 0.7 0.8 0.9 1.01.1

abundance

H
E]

abundance
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X : parts per Million : 1H

145
1.628
1.623
1.619
1.591
1.482

2

Creation Time
Revision_ Time

1-JUL-2012 23:27:38
18-APR-2013 21:09:39

machinephase

ppm

Filename = D:\2012.7.1 HANA-091-7.5
Authox = element

Experiment = single pulse.ex2

Sample Id = S#856225

Solvent = CHLOROFORM-D

Current_Time

Comment

Data Format
Dim_Size

pim Title
Dim Units
Dimensions
site
Spectrometer

Field Strength
X _Acq_Duration
X_Domain

X Freq
X_Offset
X_Points

X _Prescans

X Resolution
X_sweep
Irr_Domain
Ixx_Freq
Ixx_Offset

Tri Domain

Tri Freq

Tri Offset

Total_scans

Relaxation_Delay
Recvr_Gain
Temp Get
X_90_Width
X Acq_Time
X_Angle

X Atn

X _Pulse

Irr Mode
Tri_ Mode
Dante_Presat

W wnwnnnnengnwnn

30-MAY-2013 21:28:13

single pulse
1D COMPLEX
8914

1H

[ppm]
X

ECX 400P
DELTA2_NMR

9.2982153[T] (400 [MHz])
2.20725248[s]

1H :
395.88430144 [MHz]
Sippm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H

395.88430144 [MHz]
S [ppml

1H

395.88430144 [MHz]
5[ppm]

FALSE

8

8

5[s]

34
401.2[dC]
13.5[us]
2,20725248([s]
45 [deqg]
1[ds]
6.75[us]
Off

Off

FALSE
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1.0

abundance
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X : parts per Million : 13C

T

140.

=4
b
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Rt
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0745
0.7982

793855 ~_£+

131.5599
77.0000
76.6743
27.8913
25.4866
23.9538°
21.9803
21.3480

138

Filename

Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time -

Comment
Data_format
Dim_, Bize
Uu.B title
Dim_ _ units
Dimensions
Site
Spectrometer

Field strength
X wnﬂlnﬁﬂwnu.ou.
X_ " domain .
X mﬂmn

X —offset

X lmovunm
X_prescans
X_resolution
X_sweep

. Txrr_domain

Irr_freq
Irr_offset
Clipped
Mod_return
Scans

Total scans

X_90_width
X_acq_time
X_angle

X atn

X _pulse
Irr_atn_dec
HHH wnu noe
H..nu..luou.mm .
Decoupling
Initial wait
Noe

Noe_time
Recvr_gain
Relaxation _delay
Repetition_time
Temp_get

"

[N T T VI I I )

LI I T I B |

[ U I I O I O I VA O

HHREBRODRN MR NN

2012.7.1 HANA-091 C-3
element
single_pulse_dec
5#859660
CHLOROFORM-D
1-JUL-2012 23: 34:39
2-0CT-2012 16:22:48
2-0CT-2012 16:22:58

single wﬁu_._mm amnosmz.m
1D COMPLEX

26214

13C

[ppm]

X
ECX 400P
UMH..EVN NMR

'9.2982153 [T] A¢ooﬁzm“

1.048576[s]

13cC

99. m#mu.qmmmnﬁuu_
100 [ppm]

32768

4

0.95367432 [Hz]
31.25 [kHz]"

1"

395.88430144 —..unmu“_
5 [ppm]

FALSE

1

52

52

9.5 [usl

1.048576 [s]

30 [degl

3.4[dB]

3.16666667 [us]
19.607[dB]

19.607[dB]

WALTZ

TRUE .
1[s] -
TRUE

2181

50

2[sl

3.048576[8]

401.2[dC]
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abundance

: ° JEOL
“ RESONANCE
1 O
k ~=== PROCESSING PARAMETERS ==~=-
b ’ . dc_balance( 0, FALSE )
T N sexp( 0.2[Hz], 0.0[s] )
7l P.D‘ : trapezoid( 0[%], 0[%], 80[%], 100[%] )
J zerofill( 1 ) ~
J ££t( 1, TRUE, TRUE )
i machinephase
- ppm
— Filename = D:\HANA\2013.4.19-1_prot;
7 .| Authox = element .
i Experiment = proton.Jjxp
B Sample Id = 2013.4.19-1
—| Solvent - = CHLOROFORM-D
- Creation_Time = 19-APR-2013 20:12:29
] Revision_Time = 19-APR-2013 20:28:45
] 2] Current_Time = 30-MAY-2013 18:55:21
- Comment = single pulse
b Data_ Format = 1D COMPLEX
1 pim_Size = 8914
_ Dim_Title = Proton
- s Dim Units = [ppm]
b Dimensions =X
M X . Site = JNM-ECS400
7 . Spectrometer = DELTA2_ NMR
- . Field_Strength = 9.2982153[T] (400[MHz])
h = X Acg Duration = 2.20725248(s]
i . X Domain = 1H
B X Freq = 395.88430144 [MHz]
4 X_Offset = 5[ppm]
b : X _Points = 16384
] 2 X_Prescans =1
7] H o ) X_Resolution = 0.45305193[HKz]
l ] X_sweep = 7.42280285 [kHz}
N Ve . ¥_sweep_Clipped = 5.93824228[kHz]
h [ Irr Demain = Proton
I¢ » . \,/ﬁ : Irr_Freq = 395.88430144 [MHz]
i Irx Offset = 5[ppm]
- 888 EB3ERE =8 Tri Domain = pxoton
1 sod HERRE SR Tri_Freq = 395.88430144 [MHz
- Million : . Tri Offset = 5[ppm] .
] ) “ Clipped = TRUE
i - . Scans =8
E QC Q L ,&h Total Scans =8
T T T T T T T T T T T T T T T T T e e | Relaxation Delay = 5(s]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 10 0 | Recve Sain g
: X_90_Width = 6.8[us]
o NN R e
i X _Angle = 45[deg]
MOOODHMOONON ' - aAawvwaA O | X _Atn = 1.5[dB]
S ROV =D eoxIInNe < | x_pulse = 3.4[us]
LN ANANNNAN— O A [ T2z Mode = ofs
O~ 0~ 0~ 0 DD~~~ NN NN~ n_uanwuxono ¢ 2 ofs
X : parts per Million : Proton
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o]

03

0.2

~—~== PROCESSING PARAMETERS —-—-
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s])

trapezoid( 0[%], O[%1, B8O[%], 100[%1 )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

BAUFICHIsE: : 2013.4.28 Ph_carbon-1-1.jdf

Filename
Author i
Experiment
Sample Id
Solvent
Creation_Time
Revision Time
Current_Time

Comment

Data_ Format
Dim_Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq Duration

LTI O O |

L T T

2013.4.28 Ph_carbon-1-3.3jd
element

carbon. jxp

2013.4.28 Ph

CHLOROFORM-D

28-APR~2013 15:12:09
28~APR-2013 15:45:26
28-APR-2013 15:45:46

single pulse decoupled gat
1D COMPLEX

26214

Carbonl3

[ppm]
bd

JNM-ECS400
DELTAZ NMR

9.4073814[T] (400[MH=z])
1.03809024(s]

1al {ESI) for Chemical Communications

b

nic Supptementar

of Chemistry 2013

o =
< NHUOBNHS = 13C
X Freq = 100.71389092[MHz]
X Offset = 100 [ppm]
X _Points = 32768
X Prescans =4
X Resolution = 0.96330739[Hz]
X Sweep = 31.56565657 [kHz]
X_Sweep Clipped = 25,25252525 [kHz]
Irr Domain = Proton
Irr_Freq = 400.53219825 [MHz]
Irz Offset = 5[ppm]
Clipped = FALSE
Scans = 431.0
] Total Scans = 431.0
4 Relaxation Delay = 2[s]
) ) ) ’ Recvr_Gain = 50
o ; SIS W W0 fiii%i%}z}%i? oy i?iié Temp,_Get = 20.5[dC]

' X 90 wWidth = 10.7[us}
|__‘_p._____A___~>_,_____V_._____,V___..___._g____.___.____.V__.._V_._,.__.____,>._.____._____>___.____x'vOFﬂFgm “H.Ommowomkﬁmu,
200.090.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0 w..w”mpm = woﬂmmw

: : ¥ Pulse = 3.56666667[us]
Irr Atn Dec = 25.756[dB]
Irr Atn Noe = 25.756[dB]
. MM <11,. o-M % m ﬁ rﬂOu m m Wl.o n M m ﬂ Irr_Noise = WALTZ

aQ < i % % < o M ° a M N ™ Irzr Pwidth = 0.115[ms]

) — i vy v T~ \O vy ™ i =

8 - = SESESRS! NN ESENEN Decoupling TRUE

Yt Ll Tt et

X : parts per Million : Carbon13
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3.0 14.0 15.0 16.0 17.0 18.019.0

1.0 20 30 40 50 60 7.0 80 90 100 11.0 1201

abundance
0

] o) . o] . .
] : JEOL
7 AT Y
] 0 cl. : RESONANCE
2]
] , 2] - -
- P\m e e T S PROCESSING PARAMETERS —---
1 . ) G4 . dc_balance( 0, FALSE ')
-] ) o 2] sexp( 0.2[Hz], 0.0[s] )
i ! W] . trapezoid( 0[%1, 0[%]1, 80[%], 100(%] }
1] - zerofill( 1 )
— < ££t( 1, TRUE, TRUE ) -
b ' - machinephase
] ¥ 2] | ppm
] o E
] ] LUFICEa2E: : 2013.4.13_proton-1-1.jdf
P
] £
= %o
7 (=]
7 <] Filename = H:\HANA NMR\HANA\2013.4.|.
] Authox = element
E mmmmmm 28z 8813 mm. Experiment = proton.Jjxp
N o Lzz.m_.zz.z PRI R - Sample Td = 2013.4.13
. <7 A2 Solvent = CHLOROFORM-D
] - Creation_Time . = 13-APR-2013 09:46:24
-] e Revision_Time = 18-APR-2013 22:28:53
| £ Current Time = 18-APR-2013 22:30:32
4 a .
R g .
-] R V) —_.a 3 . C t = single pulse
] : X ! Data_Format = 1D COMPLEX
] Dim_size = 13107
— N pim Title = proton
] suuNoeanE Dim Units = [ppm]
] geellasng Dimensions =X
- X ; pasts per Miltion : Proton site = JNM-ECS400 -
7 . Spectrometexr = DELTA2_ NMR
J Field Strength = 9.4073814[T] (400 [MHz])
] X_Acq Duration’ = 2.18103808[s]
N ] X Domain = 1H .
A o X _Freq = 400.53219825 [MHz]
7 X_offset = 5[ppm] -
] X_Points = 16384
- X _Prescans =1
E X_Resolution = 0.458459727 [Hz]
] . X _Sweep = 7.51201923[kHz]
b . . X_sweep_Clipped = 6.00961538 [kHz]
E Trr Domain = Proton
] Irr_Freq = 400.53219825[MHz]
R Irr Offset = 5[ppm]
] : . Tri_Domain = Proten -
h ) Tri Freq = 400.53219825 [MHz]
E i . . | ™xi_offset = 5 [ppm]
~ i Clipped - _° = TRUE .
b Scans =8 V)
] ;—.I :LE lr L || Total_scams =8
_.__...,,...____.._.__;___.____.._____.__._________.._.___,___.__._____._..___.._,.__.__.._.,_._.._.____wmpnxmnwouluowuuu,whmu.
: Recvr _Gain =
10.0. 9.0, , 8.0 7.0 m.o 5.0 4.0 . w.,o 2.0 .10 0 Temp, Got = 20.4[dC]
: i 1 . X 90_width = 6.5[us]
A AN A |[EE e
- A X Angle E © = 45([deq]
< O W OWm = VO WAy on _—_ O AaANNO 0O O | X Atn = 0.8[dB]
O =00 QNN X0 NV NnA AWV N =WV MNnoO O Q | % Pulse = 3.25[us]
SRRk N0V 0 — = =000 38 S | X =3
gl Sy SR SV BV V- RV < <<t eenm NN~ — o | Txx_Mode & = Off
. ‘ . - i | Txi_Mode = Off
"X : parts per Million : Proton
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3.0

20

1.0

abundance
0

JEOL
RESONANCE

P.‘m . ~-~— PROCESSING PARAMETERS =~-— .
' : . . ‘ : dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid3( 0[%]1, 80[%], 100[%] )

zerofill( 1) :

££t( 1, TRUE, TRUE )

machinephase

pPR

BIFICHE: : 2013.4.13 C-2.jdf

Filename = F:\HANA NMR\2013.4.13 C-
- Authox = element
Experiment = single pulse dec
Sample Xd = S#579370
Solvent = CHLOROFORM-D
Creation_ Time = 13-APR-2013 15:04:47
Revision_Time = 18-APR-2013 09:45:20
Current Time = 18-APR~-2013 10:00:26
- ’ . . Comment = single pulse decoupled g
Data Format = 1D COMPLEX
Dim_size = 26214
Dim _Title = 13C
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometex = JNM-ECS400
Field strength = 9.20197068[T] (390 [MHz])
X _Acq Duration = 1.06430464[s]
X Domain = 13C
X _Freq = 98.51479726 [MHz]
X Offset = 100 [ppm]
X _Points = 32768
X_Prescans =4
| X_Resolution = 0.93958061 [Hz]
; X _Sweep = 30.78817734 [kHz]
Irx_Domain = 1H
i Irr Freq = 391.78655441[MHZ]
! Irr Offset = 5[ppm]
! Clipped = FALSE
! Scans = 37
! Total_Scans = 37
i & Relaxation Delay = 2[s]
: ) - : Recvr_Gain = 60
FUREARRRIRPRI SRR, s e ————— e b o Bl AP
_...__......_.____.___.._..___________.._.__.____._________._______._._....___.._.____.__.._______.._._ Ml.u»nmul.abum ,Mw@owbmgm:m“_
2001®0.0 180.0 170:0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0. 30.0 200 100 O agate - ».%_mmw
¥_Pulse = 2.71666667 [us]
‘ _ . _ . \i/ . x \\\\/ Irr Atn_Dec = 22.445[dB]
Irr: Atn Noe = 22.445[dB]
“ % C-/J M m \DO Ww = 1A|u. ” Ww % o~ . Irx Noise = WALTZ
A ~ @ RSE vt LaRrRrAS Y-S Decoupling = TRUE
O on o ~ I~ S —_—— U O et Initial_Wai = 1[s]
N 2} N o~~~ 0 T AN RNoe : = TRUE
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10 2.0 3.0 40 50 60 7.0 80 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.0

0

abundance

] o JEOL
3 AN m
” o CF, ESONANCE
] R ' N ~==~= PROCESSING FARAMETERS =-—--
= J. dc_balance( 0, FALSE )
7 .sexp( 0.2[Hz], 0.0[s] )
] trapezoid( 0[%], 0[%], 80[%], 100[%] )
- zexrofill( 1 )
. ££ft( 1, TRUE, TRUE )
4 machinephase
] N . : . Ppm
] Filename = D:\HANA\2013.4.20 CF3_pr
i Author = element
7 Experiment = proton.Jjxp
b Sample_ Id = 2013.4.20 CF3
=3 Solvent = CHLOROFORM-D .
] Creation_Time = 20-APR-2013 13:54:23
. Revision Time = 30~MAY-2013 20:09:34
R Current Time = 30-MAY-2013 21:24:17
-1 Conment = single pulse
7 Data Format = 1D COMPLEX
- Dim_Size = 8812
h Dim Title = Proton
4 =7 Dim Units = [ppm]
- o | Dimensions = X
7 L Site = JNM~ECS400
A ¥ Spectrometex = DELTA2 NMR
m bl Field Strength = 9,4073814[T] (400[MHZz])
= N - X _Acq Duration = 2.18103808[s]
E =i X _Domain =1H
3 o] X_Freq = 400.53219825 [MHz]
3 z X_Offset = 5[ppm]
] g 2 X _Points = 16384
3 3 X_Prescans =1
] ERe X_Resolution = 0.45849727[Hz]
] 2y ) w5 X_sweep = 7.51201923 [kHz]
7 ' . X _Sweep_Clipped = 6.00961538 [kHz]
E \\x/// Izr Domain = Proton
- - Irr Freq = 400,53219825 [MHz]
m . 08E8F88 Ixr_Offset = 5 [ppm]
] REEE66 3 Tri Domain = Proton
- X parts per Million : Proton X Tri_Freq = 400.53219825 [MHz]
] Tri_Offset = 5[ppm]
- Clipped = TRUE
] . Scans =8
] | .;’ K . . N —,lr Total Scans =8
._..______________,__..:_..__:.__,_________._._______.__.__._.:_.____.___.______:__._______.__.__wowmxmﬂwoulumwmwﬂwmuu
Recvr_Gain = 50
10.0 2.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Temp et = 20.4[dC]
T X_90_Width = 6.5[us]
A A /) IV [ i
. X_angle = 45[deqg]
NNt O —\0 O — NN OO N \D S | X _Atn = 0,8[dB]
O =0 O OO0 S 0~ N0 N S | ¥ Pulse = 3.25[us]
NoSSaaaq o Q= = N =0 0o W S| &
R S N V- RV V- VY < < < NN - o | T _Mode & = Off
Tri_Mode = Off
X : parts per Million : Proton
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P S I TR N ST S kTS A IR VAN T S Y ST AT N T T SN AN SN SR 0 A A S Y SV S8 DU YO T T S50 S U0 O AT S S S S O T S W S W M

=0 |
02

0.7

JEOL
'RESONANCE

0.1

04

0.3

w=== PROCESSING PARAMETERS =-=—-
dc_balance( 0, FALSE )

sexp( 2. onxu? 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], Hoc_nﬂ )
zero£fill( 1 )

££t( 1, TRUE, TRUE )

anwwuowvmmm -

ppm -

EAFIcHI3k:: 2013.4.20 CF3-C_carbon-1-1.jdf

0.2

abundance

120,

0.1

sbundance
0
)
i
F
E

Filename = D:\HANA\2013.4.20 CF3-C_|
Author = element
Experiment = carbon.jxp
Sample Id = 2013.4.20 CF3-C
Solvent = CHLOROFORM-D
Creation Time . = 20-APR-2013 14:13:05
Revision Time = 30-MAY-2013 23:29:30
= 30-MAY-2013 23:37:44

Current Time

Comment = single pulse decoupled g
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400

Spectrometex = DELTA2_ NMR

Field strength 9.4073814[T] (400[MHz])

X_Acq Duration = 1.03809024[s]
X Domain = 13C
b . Freq = 100.71389092 HE.—N”_
X " offset = 100 [ppm]
unlmovbﬂm = 32768
X _Prescans =4
X Resolution = 0.96330739[Hz]
X Sweep ‘= 31.56565657 [kKHz]
X _Sweep_Clipped = 25.285252525[kHz]
Irr Domain = Proton
Irr | - _Freq = 400.53219825 [MHz]
Irx_( T Offset = 5[ppm]
nu.u.wwmn = FALSE
Scans = 100
. Total_sScans = 100
Relaxation Delay = 2[s]
Wt it A gl Wil Recvr_Gain = 50
. - Temp_( Get = 20.6[dC]
e L T Sy e e B I BB L B LSS N A B LR wwospnﬁu = 10.7[us]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0.110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 OQZ¥ &« mmen - w%wmwwoniﬂ
) ¥X_atn = 4.7[dB) .
) AN AL A S (B, e
Izx_Atn Dec = 25,756 [dB]
N N <t — NN 0 Nele R ™ ANV AL N> NN Irx_Atn_ Noe = 25.756[dB]
o < 0 <t N OWn —_ D 00 < RO — N~ VT Trr Noise - = WALTZ
— QOO NN on O\ Q] Q0N ANY OGN A — L
e SOy ~ O o ~ S S O Rt | IET_Pwidth i = 0.115[ms]
e} FTOoANNNAN o~~~ o) A ANNANNA Decoupling = TRUE
1 —t e N

X : parts per Million : Carbon13
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vty b b e v b e b b b g b b b e b e L e b ey

- gsbundance

5.0

4.0

3.0

2.0

1.0

0

|

abundance

1.0

JL

o4

abundance

| AAIE IR SR
2120 19 1.8

Mo

A

!

JEOL
RESONANCE

=~m== PROCESSING PARAMETERS ==~w«-~
dc_balance( 0, FALSE )

sexp( 0.2[HKz], 0.0[s] ) .
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 )

10.0 9.0

X - parts per Million : 1H

LI B A L DL B

8.0

LI A R L L B L ML N T L L B IR

\

7.0

AN

7.273

6.995

6.989
6.985

6.980

6.975

6.0

5.0

)
N
N
<

—
=
o
~

4.195
3.490

L It A B I L L N A

s

f
\

3.474
3.458
3.345
2.238
2217
2.171

MBI L

2.0 1.0

—

1.967
1.951
1.935
1.918
1.902
1.685

0.000— ©

Revision_Time

19+-APR~2013 14:41:29

££t( 1, TRUR, TRUE )

machinephase

pPpm

Filename = D:\2012.1.25-1 OMe nol82
Author = element

Experiment = single pulse.ex2

Sample_ Id = s#6306

Solvent = CHLOROFORM-D
Creation_Time = 25~JAN-2012 23:21:51

Current Time

Comment
Data_Format
Dim_size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X_Acq_Duration

X Prescans
X_Resolution
X_Sweep

Irr Domain
Irr_ Freq
Irr Offset
Txi_Domain
Tri_ Freq
Tri Offset
Clipped
Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq Time
X Angle

X _Atn

X _Pulse
Irr_Mode
Tri_Mode

| Pante_Presat

[ O

nanagwenn

W wwu i wnnnnn

30-MAY-2013 22:41:56

single pulse
1D COMPLEX
11142

1H

[ppm]
X

ECS 400
JIM-ECS400

9.20197068[T] (390 [MHZz])
2.78790144([s]

1H

391.78655441 [MHz]
5 [ppm]

16384

1

0.35869274 [Hz]
5.87682181[kHz]
1H .
391.78655441 [MHz]
5[ppm]

iK

391.78655441 [MHz]
5[ppm]

FALSE

8

8

5[s]

36

ig8[dcC]
10.8 [us]
2.78790144([s]
45 [deg]
1.9([de]
5.4[us]
Off

Off

FALSE




abundance

3.0

2.0

———— PROCESSING PARAMETERS ———-—
dc_balance : 0 : FALSE

sexp : 2.0[Hz] : 0.0([s]
trapezoid3 : 0[%] : 80[%] : 100[%]
zerofill : 1 - :

£ft : 1 : TRUE : TRUE
machinephase ’

ppm

Derived from: Non.p.NwloEMlH.ummm.

d I "

22~-APR-2013 15:27:47
22~APR~2013 16:33:37
22-APR-2013 16:33:57

Creation_time
Revision_time
Currxent_time

Filename = 2013.4.22-OME-3.jdf
Author = element '
Experiment = gingle_pulse_dec
Sample_id = S#590636

Solvent = CHLOROFORM-D

Comment = gingle pulse decouple
Data_format = 1D COMPLEX

Dim_size .- = 26214

Dim_title = 13C -
Dim_units = {ppm]

Dimensions =X

Site = ECS 400

Spectrometer = JNM-ECS400

'9,20197068[T] (3920[MH

m.wmwmlmﬂﬂmﬂunr }
1.06430464[s]

X _acqg_duration -

" Mot o
< L T g H W

190.0 1800 170.0 160.0 1500 1400

167.0622
139.1651

X: parts per Million : 13C

B e e L A I St S L L B S ML | (LI B et L LA Bt B L B L ML |

L o e e Sy B S L BRI LN ERURILLINL AN LA

e A

~_
———

217686 ——=13

130.0378

68.9122

60.9675

582780 —=
28.7596

254310

23.8096
21.1677

X_domain = 13C

X _freq = 98.51479726 [MHz]
X_offset = 100 [ppm]
X_points = 32768
X_prescans = 4

X_resolution- = 0,93958061[Hz]
X_sweep = 30.78817734[kHz]
Irr_domain = 1H

Irr_freq = 391,78655441[MHZ]
Irr_offset = 5[ppm] '
Clipped = FALSE
Mod_return = 1

| Scans = 142

Total_scans = 142

%x_90_width = 8.15[us]

X _acq_time = 1.06430464([s]
X_angle = 30{deg]

X_atn = 4.9[aB].

X_pulse ‘= 2.71666667 [us]
Irr_atn_dec = 22.445[dBl |
Irr_atn_noe = 22.445[as]
Irr_noise = WALTZ
Decoupling . = TRUE

Initial _wait = 1[s]

Noe = TRUE

Noe_time = 2[s]

Recvr_gain = .60
Relaxation_delay = 2[s]
Repetition_time = 3.064304641[s]
Temp_get = 20.5[acl
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\

3.8
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1.0

abundance
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abundance

0

1

abundance

JEOL
RESONANCE

==~ PROCESSING PARBMETERS ~==—-—
de_balance( 0, FALSE )]

moxmi 0. N_..NN”: 0.0[s] )
trapezoid3( 0[%], 80[%], Hoomﬁ )
zerofill( 1 )

££t( 1, TRUE, TRUE )
machinephase

ppm

BUFIZe3: : 2013.4.29 ketone-2.jdf

X :parts woﬁ Million : 1H

7.268
6.987
6.983
6.978
6.973
6.968
6.963
6.959
4 134
4.117

_...__.__.___._4_____..__.__._..___._.__.__A______..___..._.__.____________.___._____._________..~

10.0 9.0 8.0

4.0

\_/

=~

§

2.560
2.541
2.522
2.262
2.212
21667 _
1.987
1.970
1.952
1.935
1.917

0

-0.000

Filename = H:\2013.4.29 ketone-4.]jd
Authoxr = element

Experiment = single pulse.ex2
Sample Id = 5#447687

Solvent = CHLOROFORM-D
Creation_Time = 29-APR-2013 11:22:51
Revision Time = 1-MAY-2013 16:42:13
Curxent_Time = 1-MAY-2013 16:46:09
Comment = single_pulse
Data_Forxmat = 1D COMPLEX

Dim_Size = 16384

Dim Title = 1H

Dim Units = {ppm]

Dimensions =X

site = ECS 400

Spectrometer = JNM-ECS400

9.20197068[T] (390([MHz])
2.78790144 [s]

Field Strength
X Acq Duration

X_Domain = 1H

X Freq = 391.78655441 [MHz]
X_Offset = 5[ppm]

X Points = 16384

X_Prescans =1

X_Resolution = 0.35869274 [Hz]
X_Sweep = 5.87682181[kHz]
Irr Pomain = 1H

Irr Freq = 391.78655441 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = 1H

Tri Freq = 391,78655441[MHz]
Tri oOffset = 5[ppm]

Clipped = FALSE

Scans =8

Total Scans =8

Relaxation Delay = 5[s]

Recvr_Gain = 44

Temp_ Get = 20.1[dC]
X_90_Width = 10.8[us]
umlvnnlp.bum = 2,78790144 Hm“_

X _angle = 45[deg]

X _Atn = 1.9[dB]

X_Pulse = 5.4[us]

Irx Mode = Off

Tri Mode = Ooff :
Dante Presat = FALSE
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0 JEOL
j oY , RESONANCE
- R O :
b »‘\ : . =mm~ PROCESSING PARAMETERS ==——
{ . . de_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0([s]. )
7 trapezoid3( O[%], 80[%], 100[%] )
4 zerofill( 1 )
££t( 1, TRUE, TRUE )
7 machinephase
g Ppm
1 EUFICH3E: : 2013.4.30 ketone-2.jdf
i Filename = H:\2013.4.30 ketone-4.jd
Authoxr = element .
7 Experiment = single pulse_dec
- Sample Id = S#350981
1 solvent = CHLOROFORM-D
: ' : Creation Time = 30-APR-2013 08:46:27
A ’ . ' Revision_Time = 1-MAY-2013 17:11:59
- , Current_Time = 1-MAY-2013 17:12:15
- Comment = single pulse decoupled g
E : : Data Format = 1D COMPLEX 1
J pim_Size = 26214
Dim_Title = 13¢
1 : . ' ) Dim Units = [ppm]
p . Dimensions =X
| ) . : site = ECS 400
. .- - * | spectrometex = JINM-ECS400
4 Field_ strength = 9.20197068[T] (380[MHz])
- X Acg Duration = 1.06430464[s]
7 . i : X_Domain = 13C.
E . X Freq = 98.51479726 [MHz]
N X X Offset = 100 [ppm]
- . X_Points = 32768
7 X_Prescans =4
E X_Resolution = 0.93958061[Hz]
R T : X_Sweep = 30.78817734 [kHz]
. , . | ITrr_Domain = 1H )
b Irxr Freq = 391.78655441 [MHz]
| Irxr_Offset = 5[ppm]
] ~ Clipped = FALSE
: ' Scans = 114.0
b : : Total_Scans = 114.0
' i ’ . ’ Relaxation Delay = 2(s]
1 i ? | Recvr_Gain = 60
. Al sl " \ " g mumnide| Temp_Get = 20.8[dc]
| ) X_90_Width = 8,15[us]
.____._.__.:___.______._:___.__.______...____.________.____..__.._._:____._____:_:.___:__._..T:.__..._lenmnaEm = 1.06430464[s]
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O mlw”mtw - Mowﬁﬂmww
: X Pulse = 2.71666667 [us]
| . Nl LN [EEe EE
\ Irr_Atn_Noe = 22.445[dB]
3 3 g g S28Y 833IISR e veife i
O N o o e R=R 0o \N A0 Decoupling = TRUE
_/. 7. o S ™~ M~ \O o AR A - — Initial_Wait . = 1[s]
=] m B B [l i No] [N e Na Na Ne Nal Noe = TRUE
X : parts per Million : 13C
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abundance
0

] (o) |
3 _ p JeEOL
E o\/\/=\0/ . ) RESONANCE
] N ®) ; . - _
h - . === PROCESSING PARAMETERS -~=-—
] 4 ) : . dc_balance( 0, FALSE )
] sexp( 0.2[Hz], 0.0[s] )
- 2 . trapezoid3 (- O[%], 80[%], 100[%] )
7 zerofill( 1 ) :
1 ££t( 1, TRUE, TRUE )
] - machinephase
-] ~ Ppm
E reference( -0.01986[ppm], O0[ppm] )
- EUFICH3E: : 2013.5.9 HANA-299-2.jdf
5
. E =] Filename = E:\2013.5.9 HANA-299-6.7
-1 oy ‘| Author = element
1 u. Experiment = single pulse.ex2
] u.. Sample Td = S#s531408
s -7 Solvent = CHLOROFORM-D
y B =t Creation_ Time = 9-MAY-2013 13:41:00
] g Revision Time = 13-MAY-2013 09:40:42
7 2 o Current_Time = 13~MAY-2013 09:44:09
a o ° . ; .
] = 3 Lo Comment = single_pulse
- . E: g Data_Foxmat = 1D COMPLEX
3 b PP~ B Dim Size = 16384
7 3 i i k] , Dim Title = 1H
- 3 e Dim Units = [ppm]
1 S Dimensions = X
] 33 T 5 2 site = ECS 400
- 31 P ] - spectrometex = JNM~ECS400
] o] X : paris per Millio M 8 m ” W
1 Nt : X : s per Million : 1 © | Field_strength = 9.20197068[T] (390 [MHz])
- 543 X Acqg Duration = 2.78790144[s]
E N .m 33 X_DPomain = 1H
a 7 X Freq = 391.78655441 [MHz]
- ! X_Offset = 5[ppm]
B - X _Points = 16384
] i . X Prescans =1
~ 229808 o X _Resolution = 0.35869274 [Hz]
E P . X_Sweep = 5,87682181 [kHz]
] H Million : | Txx_Domain = 1H
— Irr Freq = 391.78655441 [MHz]
] Ixr Offset = 5[ppm]
7 Tri_Domain = 1H
= | Txi_Freq = 391.78655441 [MHz]
- | Tri_oOffset = 5 [ppm] .
] Clipped = FALSE
b Scans . =8
- L Total_Scans =8
3 {] LEﬁ ‘ : Relaxation_Delay = 5ls]
Z:____._...__,___.___._____.___..._..____AA___.:____....______...._____...__.._.._.._._____.,..___._.w.mnﬁnlmwu.ﬂ uuwu._nnn“_
- ) . enp Ge = .
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 _ 1.0 0 X_90-Width = 10.8[us]
’ . 1 | un|’ﬂﬁlﬂm.5.0 = .2,78790144([s]"
A A AN BT
. X_atn = 1.9[dB]
VT OWNOWNO 0NV W N TSy — N \O O | X_Pulse = 5.4[us]
ol e W N o Ro ol el ugl ot ®© B A N D | Trr Mode = Off
N DX NN =0 TEIITNOS NN . C | ppi Mode = off
y— —
. 00O W00 Y <t <t <t o AN NN — - ﬂ_vumbﬂmIMNnmNﬂ = FALSE
X : parts per Million : 1H
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Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
Dimensions
Site
Spectrometer

Field_strength
X_acq _durdtion
X_domain
X_freq.

X offset
X_points
X_prescans
X_resolution
X_sweep
_Irr_domain
Irr_freq

Irr offset
Clipped
Mod_return
Scans
Total_scans

X _90_width
X_acq_time
X_angle

X _atn

X _pulse .
Irr_atn_dec
Irr_atn noe
Irr_noise
Decoupling
Initial_wait
Noe :
Noe_time
Recvr_gain
Relaxation_delay
Repetition_time
Temp_get
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element

single pulse_dec
s#708565 .
CHLOROFORM-D
11-MAY-2013 18:55:15
11~MAY-2013 20:05:17
11-MAY-2013 20:05:30

single pulse decouple
1D COMPLEX

26214

13¢C

[ppm]

X

ECS 400
JNM~ECS400

9.20197068([T] (390[MH
1.06430464[s]

13¢C

98.51479726 [MHz]
100 [ppm]

32768

. .
0.93958061 [Hxz]
30.78817734 [kHz]
1H )
391.78655441 [MHz]
5 [ppm]

FALSE

1

409

409

8.15[us]
1,06430464[8) °
30[degl :
4.9[dB] -
2.71666667 [us]
22.445[ds]
22.445[dB]
WALTZ

TRUE

1[s]

TRUE
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de_balance( O,
sexp{( 0.2[Hz],

FALSE )
0.0[s] )

trapezoid3( O[%], 80([%], 100[%] )

zerofill( 1 )
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machinephase
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0[ppm], O[ppm] )

i N

.___._._.______...._A____......_____.‘..__._.__._.______....__.___._,__..

Ol
S —
9.0 8.0 7.0 6.0
ANRX T RO NN O
VWOONNANANRXXORX
NSS (R AR R
0~ 00 \WWO\D

X : parts per Million : 1H

5.0 4.0 3.0 1.0 0

084

N
S
N
<

4
-0.000

X _Resolution

B0n 0NN nnsnnn

D:\2012.11.8 HANA-229-17

Filename =

Author = element

Experiment = single pulse.ex2
Sample Id = sS#342952

Solvent = CHLOROFORM-~D
Creation Time = 8=-NOV~-2012 09:03:31
Revision Time = 23-APR-2013 14:42:18
Current Time = 31-MAY-2013 00:58:16
Comment = single_ pulse

Data Format = 1D COMPLEX

Dim size = 8914

Dim Title = 1¥

Dim Units ‘= [ppm]

Dimensions’ =X

Site ‘= ECX 400P
Spectrometer = DELTA2_NMR

Field strength 9.2982153([T] (400[MHz])
X_Acq Duration 2.20725248([s]
X_Domain A1H

X _Freq 395.88430144 [MHz]

X _Offset 5[ppm]

X_Points 16384

X Prescans 1

0.45305193[Hz]

X _Sweep 7.42280285[kHz]
Irr Domain 1H

Ixr Freq 395.88430144 [MHz]
Irx_Offset 5[ppm]

Tri Domain 1H

Tri_Freq 395.88430144 [MHz]
Tri_Offset 5 [ppm]

Clipped TRUE

Scans 8

Total_scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 50

Temp_Get = 402.0[dC]
X_90_Width = 13.5[us]
X_Acq_Time = 2.20725248[s]
X_Angle = 45[deg]

X Atn = 1[dB]

X_Pulse = 6.75[us]
Irx_Mode = Off

Tri Mode @ = Off

Dante_ Presat = FALSE
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Experiment
Sample Id
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Data_Format
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Dim_Units
Dimensions
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Spectrometex

Field strength
X_Acq Duration

| X_Domain

¥_Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
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Irx_Freq
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Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_Get
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X_Pulse
Ixx_Atn_Dec
Irxx Atn Noe
Ixx_Noise
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1-MAY~-2013 16:15:00
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13¢

100.71389092 [MHz]
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4

0.96330739 [Hz]
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25.25252525 [kHz]
Proton .
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5[ppm]

FALSE

64

64

2[s]

50

50[dc]
10.7[us]
1.03809024 [s]
30 [deg]
4."7[4B]
3.56666667 [us]
25.756 [dB]
25,756 [dB]
WALTZ
0.115[ms]
TRUE
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9 w. wr : 2] dc_balance( 0, FALSE )
1 R . sexp( 0.2[Hz], 0.0[s] ) -
4 - trapezoid( 0[%], 0[%], 80[%], 100[%] )
- zero£ill( 1 )
3 ££t( 1, TRUE, TRUE )
] ° machinephase
] 7 ppm SN
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| =3
] . ) Filename = D:\HANA\2013.4.16_proton
3 8 ’ ) Author = element - ’
3 .m ©- N Experiment = proton.jxp
B 3 : Sample Id = 2013.4.16
1 30 ] 70 . solvent = CHLOROFORM-D
] Creation Time = 16-APR~-2013 16:32:34
3] * \/ > \\ // Revision Time = 30-MAY-2013 23:10:32
] o . Current Time = 30-MAY-2013 23:15:09
= 7] EQ RER B3 B85 sSe§esd g .
= a& R&ER " 885 AREREE & .
3 x“veﬁuaqg_:aimﬂaﬁ._ i o oo ARRSARS - Comment = mFﬁQHmlmvﬁHmﬂ
4 - . Data Format = 1D COMPLEX
3 Dim_Size = 13107
4 Dim_Title = Proton
- - . . Dim Units = [ppm]
3 «i . Dimensions =X
3 Site = JNM-ECS400
] spectrometer = DELTA2_ NMR
= . Field strength = 9.4073814([T] (400[MHz])
3 . ] ’ X Acq Duration = 2.18103808[s]
E el X _Domain = 1H
- . X_Freq = 400.53219825 [MHz]
= ’ X _Offset = 5[ppm]
] . X_Points = 16384
3 X_Prescans =1
] X Resolution = 0,45849727[Hz]
] 8 X_sweep = 7.51201923[kHz]
A £°] X_Sweep_Clipped = 6.00961538 [kHz]
3 2 Irr Domain - = Proton
B Ixx_ Freq = 400.53219825 [MHz]
E Irr Offset = 5[ppm]
1 Txi_Domain = Proton .
~] ) . - Tri_Freq = 400.53219825 [MHz]
b Txi_Offset .= 5[ppm]
] Clipped = TRUB
b ' - Scans =8
] Lr kr r\\ r L L A ﬁl> Total_Scans =8
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. O NR0R-~\0 N~ \O N~V WVNOHNOOVOAND QD | ¥ pulse = 3.25[us]
An{HHNDR === AN AT A0S S| -
V- RV RV RV RV RV et ANNNNNNA A e o | Izz_Mode o = Off
. . Tri_Mode = Off
X : parts per Million : Proton
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] dc_balance( 0, FALSE )
J Ps sexp( 0.2[Hz]l, 0.0[s] )
] trapezoid3( 0[%], 80([%], 100[%] )
3 zerofill( 1 )
] ££t( 1, TRUE, TRUE )
1 machinephase,
] ppm -
] 2 Filename = D:\2012.6.24 hana-085-11
] - Author = element
3 ~ Experiment = single pulse.ex2
3 Sample Id = s#e662842
] Solvent = CHLOROFORM-D
3 Creation_Time = 25-JUN-2012 18:05:19
] g Revision Time = 18-APR-2013 22:39:02
E £ Current_Time = 30-MAY-2013 18:14:52
E £ o1
] 27 26 25 24 23 22 21 3 Comment = single pulse
b k| Data_Format = 1D COMPLEX
E g Dim _size = 8914
3 “ pim_Title = 1n
1 Dim Units = [ppm]
1 Dimensions =X
7 Site, = ECX 400P
] Spectxometexr = DELTA2 NMR
3 Field strength = 9.2982153[T] (400[MHz])
3 X_Acq Duration = 2,20725248(s]
I X_Domain = 1H
O X_Freq = 395,88430144 [MHz]
J X_Offset = 5[ppm]
] X_Points = 16384
] X _Prescans =1
3 X _Resolution = 0.45305193 [Hz]
] X Sweep = 7.42280285[kHz]
- Irx_Domain = 1H
3 Irr Freq = 395.88430144 [MHz]
3 Irr Offset = 5[ppm]
] Tri_Domain = 1H
] Tri Freq = 395,88430144 [MHz]
- Tri Offset = 5[ppm]
3 Clipped = FALSE
9 Scans =8 N
E Total_Scans =8
- Relaxation Delay = 5[s]
-_,____.._.___,_._.__....__.______.___.._____...__._....__.____...____._.,_._._I_....,______.._..____.w_mnﬁ.lmm.»u ="34
@ O w O ) O Temp_Get = 401.3[dC]
: : X_$0_wWidth = 13.5[us]
I 1 X_Acq_Time = 2.20725248[s]
N AN L s
X_ata = 1[dB]
RXNnwn® o~ Nole) < < >~y O | X_Pulse = 6.75[us]
L~ Q. A *® R | 1xr_Mode = Off
N === ™~ NN AN NN NN © | ppivode = off
— — a
e @ aa N - 0_ Dante_ Presat ¥ o FALSE .
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abundance

An
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JEOL
RESONANCE

-——— PROCESSING PARAMETERS «~-~-
dc_balance( 0, FALSE )

sexp( 2.0[Hz]}, 0.0([s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 }
££t( 1, TRUE,
machinephase
rpm

TRUE )

BRI 2013.4.29 7-2.jdf

w
ISRSRRNNS VURVUNN A WU NUORY N . W
oS T 1100 T0ha 500 800 780 &0 30 760 360 385 1859
Ll AL N
2 2 3 3
i 3 -

X : parts per Million :

13C

136.266

31.926
28.597
27.214
26.060
25.584

Filename
Author
Expexriment
Sample_Id
Seolvent
Creation_Time
Revision Time
Cuxrent_Time

Comment

.| pata_Format

Dim size
Dim_Title
Dim Units
Dimensions
site i
Spectrometex

Pield_strength
X _Acq_Duration
X _Domain

X _Freq

X _offset

X Points
X_Prescans
X_Resolution
X_Sweep

Irr Domain
Irx_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width

X_Acq Time

X Angle

X _Atn

X _Pulse

Irxr_Atn Dec
Ixr_Atn Noe
Irx_Noise
Decoupling
Initial Wait
Noe w

EW O WU onnnnene

tnhHaunnn

Ennansnn

LB T 1O L I ]

H:\2013.4.29 7-6.jdf
element : v
single pulse dec
S#451659
CHLOROFORM-D
29-APR-2013' 11:51:53
1-~MAY~-2013 16:20:30
1-MAY-2013 16:20:33
single pulse decoupled g
1D COMPLEX

26214

13¢C

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T] (390 [MHz])
1.06430464[s] :
13c :
98.51479726 [MHz]

100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [KHz]

1H

391.78655441 [MHz]

5 [ppm]

FALSE

470

470
2[s]
60

20.8{dC)
8.15[us]
1.06430464[s]
30[deg]
4,9{dB]
2.71666667 [us]
22.445[dB]
22.445[dB]
WALTZ

TRUE

1[s]

TRUE
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JEOL
RESONANCE

-~—~— PROCESSING PARAMETERS --—-—
dec_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE }

machinephase
ppm

PATICHISE: : 2013.4.24~-8~_proton-1-1.3df

]

X : parts per Million : Proton

LIS R I A T L B ML MU B

1.0

0.000

T
0

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment

Data Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X Acq_Duration
X Domain

X Freq

X Offset

X _Points

X Prescans

X Resolution
X_Sweep
X_Sweep_ Clipped
Irr Domain
Irr_Freq

Irr_ Offset
Tri_Domain

Tri Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Recvr_Gain
Temp Get

X _90_Width
X Acqg Time
X angle

X _Atn

X _Pulse
Irr_Mode ¥
Tri_Mode

By nannnn

L A I 1A 1 | I O 1 O

LI I O T 1

2013.4.24~8~ proton-1-4.jd
element :
proton. jxp

2013.4.24-8~

CHLOROFORM~D

24~APR-2013 09:39:12
24~-APR~2013 09:40:00
24-APR-2013 09:40:59

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

TNM~ECS400
DELTAZ_NMR

9.4073814[T] (400[MH=z])
2.18103808[s]

1H

400.53219825 [MHz]
5ppm]

16384

1

0.45849727 [Hz]
7.51201923 [kHz]
6.00961538[kHz]
Proton
400.53219825 [MHz]
5[ppm]

Proton
400.53219825 [MHz]
5 [ppm]

TRUE

8

8

5[s]

50

22.1[dC]
6.5[us]
2.18103808[s]
45 [degl
0.8[dB]
3.25[us]

Off

Of £
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1.3

1.2

1.1

1.0
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0.8

0.7

0.6

0.5
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0.1

abundance
0

E o JEOL
] ~
] o0~ RESONANCE
] ~=== PROCESSING PARAMETERS ~-=-~
] - . ’ et dc balance( 0, FALSE )
] NQ . sexp( 2.0[Hz], 0.0{s] )
- o trapezoid{ 0{%], O0[%], 80[%], 100([%] )
B e’ zerofill( 1 )
3 ££t( 1, TRUE, TRUE )
] ] machinephase
3 , PP
] =]
] S
] 2]
H o
] &
3 ) ) Filename = D:\HANA\2014.4.24-8-C_ca
E 3 Author = element
1 ; Experiment = carbon.jxp
3 ol sample_ Id = 2014.4.24-8-C
B ' Solvent = CHLOROFORM-D
b - Creation Time = 24-APR-2013 10:24:11
e =7 Revision Time = 24-APR-2013 10:25;29
1 Curxent_Time = 30-MAY-2013 22:58:43
3 8 ° Comment = single pulse decoupled gj
3 | M. Data_Format = 1D COMPLEX
E i° Dim Size = 21120
-1 Dim Title = Carbonl3
3 Dim _Units = [ppm]
E Dimensions =X
3 ‘Site = JNM-ECS400
3 Spectrometer = DELTA2 NMR
3 Field Stremgth = 9.4073814[T] (400[MHz])
-1 - X_Acq_Duration = 1.03809024[=]
g : X_Domain = 13¢
3 X Freq = 100.71389092 [MHz]
] X _Offset = 100 [ppm]
3 X _Points = 32768
] X_Prescans =4
3 X Resolution = 0,96330739 [Hz]
] X_Sweep = 31.56565657 [kHz]
3 X Sweep Clipped = 25.25252525[kHz]
IHA Izxxr Domain = Proton
] Ixr_Freq = 400,53219825 [MHz]
1 Irx Offset = 5[ppm] -
] Cclipped = FALSE
= Scans = 51
] Total_scans = 51
1 ﬁ ‘| Relaxation_Delay = 2[sI’
A A AN bl vt SECUTNVASP W, S ———— e ——— Recvr,_Gain =
] . i A Temp_Get = 22.11dc]
._________..__...____.____..___.___.__.___.__.____________._.______:__..,___.____..___.____.____.__unloolsu...:ur = .10.7[us]
200190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O Fionine = 1;0ae0s024ta]
X_Ata = 4.7[dB]
_ ' \7/ A N\/// X_Pulse =.3.56666667[us]
Irxr_Atn Dec = 25.756[dB]
” w M m % M % % % m\/;. m M % Irr_ Atn Noe = 25,756 [dB]
0 N n SO N O~ A~ R Ixx Noise = WALTZ
. ~ ~ 2 =~ =g —_ o8 6.6 38 v < Irr_Pwidth @ = 0.115[ms]
o = ) o~~~ Ya) ANANAN NN Decoupling . = TRUE
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JEOL
RESONANCE

~we== PROCESSING FARAMETERS =-~---—
dc_balance( 0, FALSE )

mmxmi 0. ME.EHT 0.0fs1 ) -
trapezoid3( 0[%], 80[%], u.oo__#__ )

zexofill( 1 )

££t( 1, TRUE, TRUE )

Emnwu.umm.uuma
ppm

BIFlcisE: : 2013.1.31 -1-2.jdf
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E W\O o]
] { o
. o =7
E ETN 23
] 5]
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1 .mz.. 1.6
- 37 .
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X : parts per Million : 1H

Filename
Author
Experiment
Sample Id
Solvent
Creation_ Time
Revision_Time
Cuxrent_Time

Comment
Data Format
Dim size
Dim Title
Dim Units

.| Dimengions

Site
Spectrometer

Field Strength

‘X_Acg Duration

X_Domain
X _Freq

X _Offset
X _Points

X _Prescans

X_Resolution
X_sweep
Irr_Domain
Irx Freq
Irr_oOffset
Tri_Domain
Tri. Freq

| Tri_offset

Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X _90_Width

X Acq Time
X_Angle

X _Atn
NIm:.Hmﬂ

Irr Mode
Txi_Mode
Dante Presat

nnuwwn

pHERHUNBERREREEREDDR

nounegwunnwn

H:\2013.1.31 -1-5.3jdf
element

single pulse.ex2
s#598561

CHLOROFORM-D
31-JAN-2013 16:10:35
18-APR-2013 20:06:20
18-APR-2013 20:08:18

single pulse
1D COMPLEX
13107

1H

[ppm]

X

ECX 400F
DELTAZ_NMR

9.2982153[T] (400 [MHz])
2.20725248[s]

1H

395.88430144 [MHz]
5{ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H

395. 88430144 [MHz]

5[ppm]
1H

395.88430144 [MHz]
5[ppm]

FALSE

8

8

5[s]

36

21.6[dC] .
13.5[us]
2.20725248[s]
45 [deqg] )
1[dB]
6.75[us]

Off

Off

FALSE




JEOL
RESONANCE

wewe PROCESSING PARAMETERS —-~——
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

abundance

69.182

X : parts per Million : 13C

_____..A.________A..___.4_-_____..__...._._.___.___.____._____A_._____________.,.____.__.A__..._____._

200190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

147,626 —

133.620—
77.000 ~>=
76684
51.641 —
27.796
24.557 &
24002 ==
21.626
21.166 7

Creation Time
Revision Time

12-MAR~2012 10:25:04
31-MAY-2013 00:08:59

machinephase

Ppm

Filename = D:\2012.3.12~1 no271 c-8
Author = element

Experiment = single_pulse_dec

Sample Id = 5#384697

Solvent = CHLOROFORM-D

Current_Time

Comment

Data_ Format
Dim_size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X _Acq Duration
X_Domain
X_Freq

X _Offset
X_Points

-X_Prescans

X _Resolution
X _Sweep
Irr Domain
Irr | : Freq
Irr Offset
owwwwmn
Scans
Total_sScans

Relaxation Delay
Recvr_Gain
Temp_Get

X _950_Width

X_ mrnﬁlq._uu.n
X_Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn Noe

Irr Noise
Decoupling
Initial Wait ¢
Noe

BwEnnmRK0Y

Wnwnnnyngansnun

31-MAY-2013 00:09:11

single pulse decoupled g
1D COMPLEX

21086

13¢C

[ppm]

X

ECX 400P
DELTA2_MNMR

9.2982153[T] (400 [MHz])
1.048576[s]

13¢

99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432 [Hz]
31.25[kHz]

1H

395.88430144 [MHz]
5[ppm]

FALSE

100

100

21s]
50

20.6[dc]
9.5[us]
1.048576 [s]

30 [deg]
3.4[dB]
3.16666667 [us]
19.607[dB]
19.607[dB]
WALTZ

TRUE

1s]

TRUE
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abundance

7.0 8.0 9.0 100 11.0 120 13.0

6.0

1.0- 20 3.0 4.0 5.0

0

] 0 dJEOL
4 O\/ : )
] O ~—-- PROCESSING PARAMETERS ~---
E B dc_balance( 0, FALSE )
] _ sexp( 0. NEN“T 0.0[s] )
- O -~ trapezoid3( 0[%], 80[%], Hoo [%] )
1 zerofill( 1)
] WT i > ££t( 1, TRUE, TRUE v
7 ! Emnuu.umwwmuo
E . PPR
% Filemame = D¥\2013.2.7 HANA-286-6.3
- Authox = element
] ! Experiment = single_pulse.ex2
3 sample Id = S#564620
3 ] Solvent = CHLOROFORM~D
] Creation Time = 7-FEB-2013 15:14:03
= Revision Time = 18-APR-2013 16:55:43
m Current Time = 30-MAY-2013 18:01:37
] Comment - = single pulse
- Data Format = 1D COMPLEX
3 Dim Size = 8914
] o] Dim Title = 1H
n - Dim Units = [ppm]
| - Dimensions =X )
. Site = ECX 400P.
B Spectrometer = DELTA2 NMR
7 ) Field Strength = 9,2982153[T] (400[MHZz])
< g X Acg Duration = 2.20725248[s]
b £ X_Domain = 1H
3 5 X Freq = 395.88430144 [MHz]
m I 3 12 X _Offset = 5[ppm]
3 X . Points =.16384
E ) X_Prescans =1
4 —— X_Resolution = 0.45305183[Hz]
7 o 252 X_Sweep = 7.42280285[kHz]
] 8 533 Irr_Domain = 1K
- X parts pr Millio: 31 Irr_Freq = 395.88430144 [MHz]
B Irr Offset = 5[ppm]
3 : Tri_Domain = 1H
- ‘Tri m.Hmﬂ = 395.88430144 [MHz]
= Tri Offset = 5[ppm]
E OHPUUon = FALSE
4 ’ Scans =8
1 F : . F Total Scans =8
3 . - >Ll —t Relaxation_Delay = 5[s]
|_...__..______,.,_.__,___...__.____._..______.________._____..._._____.._.._.____..__.._.__‘..Z_.____Mﬂﬁﬁﬁﬂwﬂ .nwmmm_”no__
emp Ge = .
9.0 8.0 - 7.0 6.0 5.0 40 3.0 2.0 1.0 0 X_90 Width = 13.5[us]
’ . X_Acq_Time = 2.20725248[s]
| A AN LR
X_Atn = 1[dB]
~ el a < NeN N <ty v~ Oy O | X Pulse = 6.75[us]
O o o— O\ I~ S~ wvyston o0 \WO S | 1% Mode = Off-
N oy N— O N NN S Tri Mode = off
T g p—
= R = e Dante Presat - FALSE

X : parts per Million : 1H
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abundance

JEOL
RESONANCE

==== PROCESSING PARAMETERS =—-=-
de vun_.munna 0, FALSE )

moxmi 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase.
ppm

BUFICEI%E:: 2012.3.15 no283C3-4.jdf

X : parts per Millioni : 13C
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Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current Time’

Comment

Data Format
Dim Size

Dim 'Title
Dim Units
Dimensions
Site .
Spectrometer

Field Strength
X_Acq_Duration
X Domain

X Freq

X Offset

X Points,
X_Prescans
X_Resolution

X _Sweep
Txx_Domain

‘Irr ] _Freq

Ixxr ( "~ 0ffset
nHmemn
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain -
Temp_ | Get
X_90_Width
X_Acq_Time

X _Angle

X Atn

X mc..._.uo

HHH mﬁuu Dec
Irx J Vﬁu Noe
Irr Noise .
Decoupling
Initial_Wait
Noe ’

W nwnErnnnwn

nnnuwnn

llllllllllﬂllll

gonannuananngdnU

H:\2012.3.15 no283C3-6.]
element
single pulse dec

-S#676601

CHLOROFORM~D

15-MAR-2012 17:55:11
19-APR-2013 12:14:00
19-APR~2013 12:14:33

single pulse decoupled g
iD COMPLEX

26214

13¢

Hmwsu

nnm 400
DM-ECS400

9.20197068 [T]
1.06430464[s]
i3c - :
98.51479726 [MHz]
100 [ppm]

32768

4 . .
0.93958061[Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz]
5[ppm]

FALSE

100

100

(280 [MHZz]) |

2[s]

60

18.4[dc]
8.15[us]
1.06430464[s]
30 [deg]l
4.9[dB]
2.71666667 [us]
22.445[dB] ’
22.445[dB]
WALTZ

TRUE

1[s]

TRUE




30.0

20.0

10.0

abundance

3c

abundance

E3Ve]
51013
5.0858
= 50837
50373

56

5.0080
49924

—=w- PROCESSING PARAMETERS ~-—~——"

dc_balance : 0
sexp : 0.2([Hz]
trapezoid3 : 0[
zerofill : 1
£ft :+ 1 : TRUE
machinephase
ppm

: FALSE
: 0.01[s]
%] -

801%] : 100[%]

TRUE

Derived from: 2013.4.23-iPr-1.jdE

L e e e et B AL L L B L B L L L L

2.0 8.0

X: .E:.a per Miilion : 1H

e [

2647
5.0858
5.0693
5.0537

7

-0.0000

Filename
Author
Experiment

- Sample_id

Solvent
Creation_time
Revision_time
Current_time

Comment
Data_format
Dim_size

Dim_ title
Dim_units
Dimensions
Site
Spectrometer

.m.m.mu.n,wlmnﬂmbm.n.ﬁ

X_acqg_duration
X_domain

X _freq
X_offset

X points
X_prescans
X_resolution
X_sweep
Ixr_domain
Irr freq’
Irr_offset
Tri_domain
Tri_freq
Tri_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_acq_time
X_angle
X_atn
X_pulse

Irr mode
Tri_mode
Dante_presat
Initial_wait
Recvr_gain

Relaxation_delay

Repetition_time
Temp_get

BBk udnn

L I O O -

nmg@oTBRD0NEEWH RN UK

LTI T T O O

2013.4.23-iPr~3.jdf
element
single_pulse.ex2
S#458871
CHLOROFORM-D
23-APR-2013 11:42:18
23-APR-2013 12:52:04
23-~APR~-2013 12:52:49

single_pulse
1D .COMPLEX
16384

1H

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390[MH
2.78790144[s] "

1H

391.78655441 [MHz]
5[ppm] ~

16384

1

0.35869274 [Hz]
5.87682181 [kHz]
1H T
391.78655441 [MHz]
5 [ppm]

i’
391.78655441[MHz]
5 [ppm] .
FALSE

1

8

8

10.8[us]
2.787901441s]
45 [degl
1.9[dB]
5.4[us]

Off

Off

FALSE

1is]

44

5[s]
7.78790144([s]
20.8{del
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7.0
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20 3.0 4.0 5.0

1.0~

abundance

] ===~ PROCESSING PARAMETERS —----
] dc_balance( 0, FALSE )
3 sexp( 2.0[Hz], 0.0[s] )
4 trapezoid3( O0[%], 80[%], 100[%] )
] . . zexofill( 1 ) R
] . . ££t( 1, TRUE, TRUE )
4 Wn.. ’ machinephase
- ppn -~
-
3 BUFICHiZE: : 2012.3.21 no290-C-5.jdf
1 Filename = D:\2012.3.21 no290~Cc~-12.
E Authox = element
] Experiment = single_pulse_dec
A Sample Id = 5#407971
1 Solvent = CHLOROFORM-D
b Creation Time = 21-MAR-2012 10:26:41
g Revision Time = 31-MAY-2013 00:14:10
] Current Time. = 31-MAY~2013 00:14:24
-] Comment = single pulse decoupled g
- Data_Format = 1D COMPLEX
n Dim Size = 26214
] . Dim_Title = 13C
] Dim Units = [ppm]
7 Dimensions =X
] Site = ECS 400
] spectrometer = JNM-BCS400
3 Field Strength = 9,20197068[T] (390[MHz])
7 X_Acqg Duration = 1.,06430464[s]
— X _Domain = 13C
4 X_Freq = 98.51479726 [MHz]
N X_Offset = 100 [ppn]
] X _Points = 32768
7 X_Prescans =4
b X_Resolution = 0.93958061[Hz]
~ X_sweep = 30.78817734 [kHz]
] Irr_Domain = 1H
] Irr Freq = 391.78655441 [MHZ]
] Irr Offset = 5{ppm]
- Clipped = FALSE
i Scans = 100
] : Total_ Scans = 100
b Relaxation Delay = 2[s]
b Recvr_Gain = 60
R ’ Temp_Get = 18.1{dC]
. -~ \ AN =1 X_90_Width = 8.15[us]
-_._____.._:___.,____._.._..___..__._._____.,_._.._..____.___.._._:.___‘_.______:._,_..____.___:___xlmrnﬂlﬂh_m = 1.06430464(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O m..wﬂmF = meﬁﬂmw
. . X_Pulse ='2.71666667 [us]
A — 7 \ \// / \\¥ // Irr Atn Dec = 22.445[dB]
Irr Atn Noe = 22.445[dB]
= % m Nt O DD =0 < B~ 0 Irr_Noise = WALT2Z
& & “ a8 REERF Decoupling = TRUE
%) o0 < N~ M~ O~ o~ <t e - Initial Wait - = 1[s]
.rID. M B O~~~ \0 AN ANANAN Noe = TRUR
X : parts per Million : 13C
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abundance

0

X: parts per Million : 1H

1 o LA JEOL
] o | ESONANCE
\O ===~ PROCESSING PARAMETERS ==--
] B ‘ dc_balance( 0, FALSE )
— B sexp( 0.2[Hz], 0.0[s] )
§ O trapezoid3( 0[{%], 80[%], 100([%] )
' zerofill( 1 )
. 3d ££t( 1, TRUE, TRUE )
4 machinephase
N Ppm
I Filename = D:\2013.1.30-8-16.jdf
-1 Author = element
i Experiment = single pulse.ex2
| Sample Id = 5§#544193
Solvent = CHLOROFORM-D
: Creation Time = 30-JAN-2013 14:39:14
Revision Time = 30-MAY-2013 17:42:58
Current Time = 30-MAY-2013 17:54:21
' Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_ Size = 8914
— Dim Title = 1K
3 Dim Units = [ppm]
Dimensions =X
T site = ECX 400P
N ' Spectrometer = DELTA2_ NMR
4 Field sStrength = 9,2982153{T] (400 [MHZ])
X _Acq_Duration = 2,20725248[s]
1 X _Domain = 1H
R X Freq = 395.88430144 [MHz]
E X_Offset = 5[ppm]
E X _Points = 16384
X _Prescans =1
1 X _Resolution . = 0.45305193[Hz]
7 X_Sweep = 7.42280285[kHz]
- Irx_Domain = 1H
4 Irr Freq = 395.88430144 [MHz]
i Irr Offset = 5[ppm]
Tri_Domain = 1H
N Tri_Freq = 395.88430144 [MHz]
b Tri Offset = 5[ppm] -
i Clipped = TRUE
B Scans =8
fe _ Total_Scans =8
M \C F.L Relaxation Delay = E[s]
.__..__________...._____._.._________________.._.T.____._.T_,__.._.________.___Z__.__.;_....._.____mmndnlawwu = 50 rac]
Temp_Ge = 21.2[dC
9.0 8.0 2.0 L0 0 X _90_Width = 13.5[us] .
X_Acq _Time = 2.20725248(s]
AN |
X_Atn = 1[dB]
& UMM”W%&””% Q | X_Pulse = 6.75[us]
Q 2111654321 mHHm..IKonn = Off
~ NN AN N - - — o | Tri_Mode %nomm
. ' | Dante_Presat = FALSE
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0.1
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P

JEOL
RESONANCE

==== PROCESSING PARAMETERS «~--—
dc_balance( 0, FALSE )

sexp( 2. oH=NH~ 0.0([s] )
trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase
pp

BUFIRHIE: : 2013.1.30-8-16.jdf

___.________..____.___.___.___.______.._._____..._....____.__._._.__._.____..,.__...____.__v..________

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0%

N

69.201 /7

X : parts per Million : 13C

148555~

135.814

832.882
80.765
77.326
77.000
76.684

Filename
Authoxr
Experiment
Sample Id
Solvent
Creation_ Time
Revision Time
Curxent Time

Comment
Data_Format
Dim Size
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X Acqg Duration
X _Domain

' . Freq

X _Offset

X " Points
xlmummomun

X _Resolution
X_Sweep

Irr Domain

Irx Freq

Ixr Offset
Clipped

Scans
Total_scans

Relaxation Delay
Recvr_Gain
Temp_Get

x 90_Width
nerBn
Angle

X Atn

X | Pulse

HHH Atn Dec
HHHIFﬂnluoo

Irr Noise
Decoupling
Initial Wait .
Noe

g ngunnnanun

Hewsuwnwnwuannn

D:\2013.1.30~8-18, Jdf
element

single pulse dec
s#612711

CHLOROFORM-D
30-JAN-2013 16:35:53
31-MAY-2013 00:21:16
31-MAY-2013 00:21:33

single pulse decoupled g
1D COMPLEX

26214

13¢

[ppm]
X

ECX 400P
DELTAZ_NMR

9.2982153[T] (400 [MHz])
1.048576[s1

13c

99.54517646 [MHz]

100 [ppm]

32768

3 -

0.95367432 [Hz]
31.25[kHz]

1H

395.88430144 [MHz]
5[ppm]

FALSE

60

60

2[s]
50

'21.8[dC]

9.5[us]
1.048576([s]
30{[deg]
3.4[dB]
3.16666667[us]
19.607 [dB]
19.607[dB]
WALTZ

TRUE

1[s]

TRUE
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0
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—==== PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz}, 0.0[s] )
trapezoid3( O[%], 80[%], 100[%].)
zerofill( 1 )

££t( 1, TRUE, TRUE )

10.0 9.0

X : parts per Million : 1H

-__..____—..A______—_..__._.._..._________..____.—________._u__._._.____..___..._._.__—.._—___V__.__

2.0

)
7

2,408~
2371
2.331
2.294
1.737
1.610
12437

-0.000

machinephase

Ppo

Filename = D:\2013,1.30~6-25.jdf
Authoxr = element

Experiment - = single pulse.ex2
Sample Id = S#540696

Solvent = CHLOROFORM-D
Creation_ Time = 30-JAN-2013 14:34:17
Revision Time = 19-APR-2013 10:32:39
Current_ Time = 30-MAY~-2013 17:32:54
Comment = single_pulse
Data_Format = 1D COMPLEX

Dim_Size = 11142

Dim Title = 1K

Dim Units = [ppm]

Dimensions =X

Site = ECX 400P
Spectrometer = DELTA2 NMR

Field strength 9,2982153[T] (400[MHz])

X _Acq_Duration 2.7590656[s]
X_DPomain 1H

X _Freq 395.688430144 [MHz]
X Offset S5ippn]

X _Points 16384

X _Prescans 1

X Resolution 0.36244155[Hz]

NN NN NN NN

X_Sweep 5.93824228 [kHz]
Irx Domain 1iH

Irr Freq '395.88430144 [MHz]
Ixr_Offset 5 [ppm]

Tri Domain . 1H .
Tri Freq 395.88430144 [MHz]
Tri Offset 5 [ppm]

Clipped FALSE

Scans 8

Total sScans 8

Relaxation Delay = 5[s]

Recvr_Gain = 46

Temp Get = 2L.2[dC]
X_90_Width = 13.5[us] .
X_Acq_Time = 2,7590656 [s]
X_Angle = 45 [deqg]

X_Atn = 1[dB]

X Pulse = 6.75[us]
Ixx_Mode = Off

Tri_Mode . = Off
Dante_Presat ~ = FALSE
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==—==~ PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

LATFICHSE: : 2013.1.30-6-4-C-9.jdf

32.031.0 30.0 29,0 28.0 27.0 26.0 25.0 24.0 23.0 22.0 21.0 20.0 19.48.

0.5

0.4

0.3

TR DTN DRI es IR U FR TR TR IR TSR T S A T NS NS EEE SN TN N R SN TE NN REl R

0.2

0.1

; 3

0

® ao
g £a
. s
X : parts per Milliof"; 13¢ Sl
. "
Y et MANAMN

* abundance

166.633 7
150.807
149.015
133.677
129.194

- 125.582
121.884

@
Q

X : parts per Million

...._.__._.____...__...._._.._______...__________,____._.A_._._____._A___.____.________...________.._

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

y

O
—
N
o~
o~

e

\

000

=)
A
6.
o
o]

77
76.674

N

28418
24778
24.634
21.789
21.290
6403

PFilename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current Time

Comment
Data_Format
Dim_size

Dim Title
Dim Units
Dimensions
sSite
Spectrometexr

Field_strength
X _Acq Duration
X _Domain

X _Freq

X Offset
X_Points
X_Prescans
X_Resolution
X_Sweep

Irr Domain
Irr_Freq
Irr_Offset
Clipped .

Scans
Total_sScans

Relaxation Delay

Recvx_Gain
Temp_Get

X _90_Width
X Acq Time
X_Angle

X Atn
X_Pulse

Ixx_Atn Dec .

Irr Atn Noe

LI TS [ O |

AN

nuwnwwnE N

D:\2013.1.30-6-4~C-11.jd|
element

single pulse_ dec
S#600675

CHLOROFORM-D
30-JAN-2013 16:24:23
31-MAY-2013 00:44:15
31-MAY-2013 -00:44:53

single pulse decoupled ¢
1D COMPLEX

26214

13¢C

[ppm]
X

ECX 400F
DELTA2_NMR

9.2982153[T] (400 [MHz]) |
1.048576[s]

13c

99.54517646 [MHz]
100 [ppm]

32768

4 .
0.95367432 [Hz]
31.25[KkHz]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

234

234

2[s]

50

21.8[dC]
9.5[us]
1.048576[s]

30 [deg] .
3.4[dB]
3.16666667 [us]
19.607 [dB}
19.607[dB}
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abundance
0

Q A dJEOL ,
o "¢l RESONANC
m\O . . - -
] ‘ N . : . " m—~= PROCESSING PARAMETERS =---
O : ' dc_balance( 0, FALSE ) :
. sexp( 0.2[Hz], 0.0[s] )
mnan . ,.nHvamNOu..nuA 0[%], 80[%], 100[%] )
’ : | zerofill( 1 )
] ££t( 1, TRUE, TRUE )’
a3 machinephase
B - Juy
.4 u. 5 | PP
] N KATFlcHzE:: 2012.6.11 HANA-064-4.jdf
- X
. ¥
3
24 ~
el &9
- e
o] Filename = H:\2012.6.11 HANA-064-7.
R it Author = element
CE Experiment = single pulse.ex2
21 o Sample Id = s#432422
. . LE Jo Solvent = CHLOROFORM-D
] -Cxeation_Time = 11-JUN-2012 10:53:19 °
i é | Revision_Time = 18-APR-2013 17:52:47
o . o3 : Current Time = 18-APR-2013 17:53:00
=3
ek Comment = single pulse
s 4o pata_Format = 1D COMPLEX
§ i3 Dim_Size = 16384
H 5% . Dim Title = 1H
T g T T T g Dim Units = [ppm]
oo B2 16 .m 7 Dimensions =X
. i 1 . site : = ECS 400
\ \ \ ( / \ // V / \ ( / / 13 12 Spectrometex = JNM-ECS400
ELE 83 z@ggs . x /// . .
- ddd 33 ] Field Stremgth = 9.20197068[T] (390 [MHz])
iflion ; il IARARRS X_Acq Duration = 2.78790144[s] ’ .
7 BR3388 X_Domain = 1H :
X:pataperMillion:| | X_Ereq = 391.78655441 [MHz]
1 X_Offset = 5[ppm]
X _Points = 16384
il : X_Prescans =1 -
— . : : X Resolution = 0.35869274[Hz]
7 : ° X _Sweep = 5,87682181[kHz]
Irx_Domain = 1H-
‘| Txx_Freq = 391.78655441 [MHz]
p « Irr Offset = 5[ppm]
. Txi_Domain = 1H
4 Tri Freq = 391.78655441 [MHz]
. ' Txi_Offset = 5[ppm]
4 - - Clipped = FALSE
: . Scans . =8
_ : ; Total_Scans =8 .
T (i Relaxation_Delay = 5(s]
_.._,______...._...___..__..._.__.__...__...._.____I__.._._._.___._..___..__.__.__._________.__._.___”onqn.moﬂu..u n‘wwm._nnnu R
' . emp_Ge = . N
10.0 9.0 8.0 70 60 50 40 3.0 2.0 1.0 0 |r et z0.gna
: \;/ \&/ x;ﬁ x_f___f _ X Acq Time = 2,78790144 [s]
X _Angle = 45[deg]. -
. X_Atn = 1.9[dB]
O 0O N \O < [ At~ OO S | X _Pulse = 5.4[us]
D OO N N — N o= OO S | 1% Mode = Off
Q ANN QYN A= —=onnmnd S | Ixx] -
~ < < en oo N N - o |TriMede -~ ; = Off
- . Dante Presat = FALSE
X : parts per Million : 1H g S
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~w== PROCESSING PARAMETERS «==~--
dc balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppn

EUFICHIZE: : 2012.6.11 HANA-064 c-6.jdf

X : parts per Millio

LB e L L A L I L L L B B P B L L L I L ML L WL L ML

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

41,101~
S
e

168.731 —

148.931—

133.643—
61.292
31.564
27.882
24.611
24.010
21.654
21.196

Filename
Authorx
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Comment
Data_Format
Dim_size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X_Domain
X_Freq

X Offset
X_Points

X _Prescans
X_Resolution
X_Sweep

Irr Domain

Irx Freq
Irr_Offset
Clipped

Scans

Total_ Scans

Relaxation Delay .

Recvr_Gain
Temp_Get
X_90_Width
X _Acq_Time
X_Angle

X _Atn
X_Pulse

Irx Atn Dec
Irx_Atn Noe

-Irr Noise

Decoupling
Initial Wait
Noe

[N

B 0nunwunn

WngnnnRgennnnny

D:\2012.6.11 HANA~064 c-|
element

single pulse dec
s#437953

CHLOROFORM-~D

11-JUN-2012 11:07:17
31-MAY-2013 01:43:03
31-MAY-2013 01:43:15

single pulse decoupled g
1D COMPLEXR

26214

13¢c

[ppm]

X

ECS 400
JNM-ECS400

9.20197068[T] (390 [MHz])
1.06430464[s]

13¢

98.51479726 [MHz]
100 [ppm]

32768

4q

0.93958061 [Hz]
30.78817734 [kHz]
1H

391.78655441 [MHz)
5 [ppm]

FALSE

134

134

2[s]

60

20.4[d4cC]
8.15[us]
1.06430464[s]
30 {deq]
4.9[dB]
2.71666667 [us]
22.445[dB]
22.445[dB]
WALTZ

TRUE

1[s]

TRUE
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1.0 2.0 3.0 4.0 5.

abundance

~—w—= PROCESSING PARAMETERS ~—==

dc_balance : 0
sexp : 0.2[Hz]

trapezoid3 : O[

zerofill : 1

f£ft : 1 : TRUE

machinephase
ppm

FALSE .
0.0[s]

80[%] : 100[%]

TRUE

Derived from: 2013.4.19-5-1.jdf

0

sl

L I B A L L L B

9.0 8.0

X : parts per Million : 1H
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Filename
Author
Experiment
Sample_id
Solvent
Creation_time

Revision_time

Current_time

Comment
Data_format
Dim_size
Dim_title
Dim_units
.Dimensions
Site
Spectrometer

Field_strength
X_acq duration
X _domain

X _freq

X offset

X _points

X _prescans
X_resolution
X_sweep

- Trr_domain

Irr_freq
Irr_offset
Tri_domain
rri_freq
Tri_offset
Clipped
Mod_return
Scans
Total_scans

X_90_width
X_acqg_time
X_angle

X _atn
X_pulse
Irr_mode
Tri_mode
Dante_presat
Initial_wait
Recvr_gain

Relaxation delay
Repetition_time

Temp_get

AR R R

LT T T S A |

WwnomownmEEREDNRN

2013.4.19-5-4.jaf
element
single_pulse.ex2
S#763000
CHLOROFORM-D
19-APR~-2013 20:09:25
19-APR-2013 21:19:34
19-APR-2013 21:19:41

single_pulse
1D COMPLEX
16384

1K

[ppm]

b4

ECS 400
JNM~ECS400

9.20197068[T] (390 [MH
2.78790144[s]

'1H

391.78655441 [MHz]
5 [ppm] -
16384

1 .
0.35869274[Hz
5.87682181 [kHz]
1H

391.78655441 [MEz]
5 [ppm] .
18

391.78655441 [MHz]
5 [ppm]

.FALSE

1
8
8

10.8[usl]
2.78790144([s]
45 [degl
1.9[dB]
5.4fus]

Off

O£

FALSE

1[s]

50

5[s} '
7.78790144[s]
20.3[dC]
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]

uw)
o 0
< .
~ ]
] \/\/.
] (0) CF3
o .
e m\O .
o 1 —_-—- PROCESSING PARAMETERS ——--
- O dc_balance : 0 : FALSE
& . sexp : 2.0[Hz] s 0.0([sl’
] WQ trapezoid3 : 0[%] : 80[%] : 100[%]
<] . ' zerofill : 1
o £ft = 1 : TRUE : TRUE
o ] machinephase
ll ppm
w0 1 Derived from: 2013.4.28 CF3-1.jdf
i . -
1S
pEas
e ]
i
] Filename = 2013.4.28 CF3-3.jdf
w Author = element
=1 Experiment = single_pulse_dec
4u Sample_id = S#611393
- Solvent = CHLOROFORM-D
1 Creation_time = 28-APR-2013 16:36:42
on Revision time ° = 28-APR-2013 17:17:15
- Current_time - = levmwlmo”_.u 17:18:40
.,.;....|. Comment = single pulse &muonu”_.m
1 Data_format = 1D COMPLEX
- Dim_size = 26214
- Dim_title = 13C
] Dim_units = [ppm]
e ] § Dimensions = X
— N site = ECX 400P
o k Spectrometexr = DELTAZ_NMR
P
N 2 Field_strength = 9. NmeHmumH“_ A»oonEmN
Q] X_acq duration .= 1.048576[s]
@ ~ X_domain = 13C
~ X_freq = 99. mpmpqmﬁmmzmuu
S m . X_offset = 100 [ppm]
" § X_points’ = 32768
< - k F  portepe X_prescans =4
S o] st i ¥_resolution = 0.95367432[Bz]
k pELN] . X sweep = 31.25[kHz]
24 A ‘ _ Irr_domain = 1H
1 Irr_£freq = 395.88430144[MHz].
] Irr_offset = 5[ppm]
S - z 5 3 i Clipped- = FALSE
] g 5 8 oz Mod_zreturn =1
e B X potiy _Ez,a.._ sic Scans =, 269
@ Total _scans = 269
° ] .
g 27 X_90_width = 9.5[us]
L= ] ¥_acq_time =-1.048576[s]
g — | X_angle = 30[degl
..nm = o X_atn = 3.4[dB]
{ — N X pulse = 3.16666667[us]
©- P I J s Irr atn_dec = 19.607[dB] '
Irr_atn_noe = 19.607[dB]
ﬁ___._._____:____.___,_________..___.___,,,f___._r_______,_______.__.,__.____..,.____,.____,_,__.___HHHluou..mm = WAL®Z
190.0  180.0 1700 160.0 1500 140.0  130. 120.0 1100 100.0 90.0  80.0 60.0 Decoupling = TRUE
’ : .. . Initial_wait += 1is]
. p Noe = TRUE
. Noe_time = 2[s]
Recvr_gain © = 48
m m N WMMMW. mmmm m Relgxation_delay = 2[sl
o] S 3835 Q3% 3 Repetition_time <= 3.048576[sl
® = %mmﬁn %W-ﬂ% . Temp_get = 22.3[dC]
R - P R R }
X : parts per Million : 13C , N
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o) : , : . : ~==- PROCESSING PARAMETERS ==--=

Revision Time
Current Time

1-MAY-2013 15:55:13
30-MAY-2013 22:24:29

B dec_balance( 0, FALSE )
1 . moxva 0. N_”mN“T 0.0[s] )
O trapezoid3( 0[%], 80[%], u.oo_”ﬁ )
. zerofill( 1 )
i " ££t( 1, TRUE, TRUE )
W 7 i B : anwu.umwrmmm
v ! , PRI
Filename = D:\2013.4.29 OMe-5.jdf
Authox = element
Experiment = single pulse.ex2
sample Id = s#417844
Solvent = CHLOROFORM-D
Creation_Time = 29-APR-2013 10:33:14

1.0 2.0 30 40 50 6.0 70 80 9.0 10.011.012.013.014.015.016.017.018.019.020.021.G

NS TN FEEWE FEENE PR R RN R FNETS SRS PR T SNNEE NER R AT FRREE ST RN SR RN AR R A N RRTEN N

Comment = single_pulse
Data Format = 1D COMPLEX
Dim_Size = 8306
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
- Spectrometer = JNM-ECS400
Field_strength = 9.20197068[T] (3920 HREN:
X Acq Duration = 2,228224 Hm“_
X_Domain = 1H
X Freq = 391.78655441 [MHz]
X _Offset = 5[ppm]
X_Points = 16384
X _Prescans =1
X_Resolution = 0.44878791[Hz]
unlmﬁmmm.‘ -= 7.35294118 [kHZz]
Irr_Domain = 1H
Irr Freq = 391.78655441L [MHz]
Irr Offset = S{ppm]
- Tri_Domain = 1H
Tri Freq = 391.78655441 [MiHz]
Tri_Offset = S[ppm] - .
Clipped = FALSE
Scans =8
Total_ Scans =8
S —| Relaxation Delay = 5[s]
....____._________.___..___.‘__.._____.__..,_..______.....__.._._.____.___.._I______________..._.____ wnnsnomwu HWannﬂ
: Temp Ge = 20.
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 0 X_90 Width - 10.8jus]
I X Vnﬂlq..uhﬁ = 2.228224[s]
\ _/ ¥ // \\ \ \‘//// _ b e gt i
X _Atn = 1.9[dB]
o0 NOO TN 00 O O ¢ [~ et O = QO | ¥ _Pulse = 5.4[us]
\=] T AN—= AN < NN = O\ N \D OHMHzon» = off
N NN T T AR R KN <
~ FETF MmN N S | Zritode 4 = %%
} T | Dante Presat = FALSE

~X : parts per Million : 1H
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abundance

7.0 8.0 9.0

6.0

5.0

40

3.0

2.0

1.0

0

JEOL
RESONANCE

we=~ PROCESSING PARAMETERS ~w-~—
dc_balance( 0, FALSE )

sexp{ 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100{%] )

zerofill( 1 )

£f£t( 1, TRUE, TRUE )

machinephase
Ppm

EUFIcBI3E:: 2012.11.16 HANA-273 r6-8 C-7.jdf

3 o , :
o077 .
| m\O
] t
] o)
] 3h ) .
3
B by SV, ORI VY 0 PR Pmme o ;;f{fciiai
1___..___ TTTT T T T LA LR B LENLELELIN NI L BLE S L BN N BN I AL L BN LN L ANLIL N FRL AL AL LE L L LR B |
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 20.0 100 O
R A AR AN
o~ (@] N —_—NNO R~ T O N =t et \O O\ WV
) 8 8 Sns8532 RRoXBQ
o0 [v.o] o NI~ \D O ~~ 0 00 I~ < €N et e

Filename
Author
Experiment
Sample Id
Solvent
Creation_ Time
Revigion Time
Current_ Time

Comment
Data_Format
Dim size
Dim Title
Dim Units

‘Dimensions

gite
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X _Freq

X _Offset

X _Points

X _Prescans
X_Resolution

X _Sweep
Irr_Domain

Irr_ Freq

Ixxr_ Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_! Get

X 90 Width
unlbnﬁl.....uh_m
X Angle
X_Atn

X _Pulse
Irr_Atn_ Dec
Irr_Atn Noe
Irr Noise
Decoupling
Initial Wait
Noe

nonunanu

Dy EnnunnnEnEun

s nunwnanann

D:\2012.11.16 HANA-273 £
element

single pulse dec
s#753196

CHLOROFORM-D
16-NOV-2012 20:30:37
31-MAY-2013 01:40:46
31-MAY-2013 01:40:57

single pulse decoupled g
1D COMPLEX

32768

13C

[ppm]

X

ECX 400P
DELTA2_NMR

9.2982153[T] (400 [MHz])
1.31661824[s]

13C

99.54517646 [MHz]
100 [ppm]

32768

4

0.75952161[Hz]
24.88800398 [kHz]
1H

395,88430144 [MHz]
5[ppm]

FALSE

66

66

2[s]

66

402.8[dcC]
9.5[us]
1.31661824[s]
30 [deg]
3.41[de]
3.16666667[us]
19.607[dB]
19.607 [dB]
WALTZ

TRUR

1s]

TRUE

X : parts per Million : 13C




10 2.0 3.0 40 50 60 7.0 80 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.24.0

T TSI T NN AR FNE DS U RSN PN FRTTL FRETE FRTTY RUETE SN FNR RS RNEE] FERUH SFEEY RS FENTE FTET] SRR N ASTTA AR AN

7.0
20

60

5.0

4.0

1.0

3.0

2.0

1.0

abyndance
sbundance

1,661
1.545

0

abundance

JEOL
RESONANCE

—-=- PROCESSING PARAMETERS —===
de_balance( 0, FALSE )

sexp( 0.2[HZ], 0.0([s] ) .
trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )
E££t({ 1, TRUE,
machinephase
ppm :

TRUE )

BUFICH3E: : 2013.5.1 ketone-3.jdf

LN L T L A PO L L L L L L L L L L L L L L IS LN L L L BB LI

10.0 9.0 8.0

X : parts per Million : 1H

0

o
S
S
=)

7.269

L BRI U L I L e B L L ML L

Filename .
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision Time
Current Time

Comment

Data Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_ strength
X_Acq_Duration
X _Domain

X _Freq

X Offset
X_Points
X_Prescans
X_Resolution
X_sweep
Ixr_Domain
Irr_Freq

Irr Offset
Tri_Domain

Tri Freq

Tri _Offset
Clipped

Scans
Total_sScans

| Relaxation_Delay

Recvx_Gain
Temp_ Get

X _90_Width
X_Acqg_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

ORI | L I |

L2 (O

&

Bangunnwnngnn

D:\2013.5.1 ketone-5.3jdf|
element

single pulse.ex2
s#377583

CHLOROFORM-D

1-MAY-2013 09:25:59
30-MAY-2013 17:08:24
30-MAY-2013 17:10:07

mu.umu.mlwﬁ.mm \
1D COMPLEX .
16384

1H

[ppm]
X

ECS 400
JNM-ECS400

9.20197068[T] (390 [MHz])
2.78790144 [s]

iH

391.78655441 [MHz]
5 [ppm]

16384

u‘ .

0.35869274 [Hz]
5.87682181 [kHz]
1H

391.78655441 [MHz]
5[ppm]

1H .
391.78655441 [MHz]
5 [ppm]

FALSE

8.

8

5(s]

38
20.2[dC]
10.8[us]
2.78790144(s]
45[deg] ,
1.9[dB]
5.4[us]
Off

Off

FALSE
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abundance

1.0

0.9

ALY IR AT TR TN NEE T S TN SR SRR AT SN TE WS SRR TR TRl SN TR PR TN EE R

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0

O

. O—m\

31

R

.

RYPPYTToC ROy

ifi;i_if}‘ W

JEQL
RESONANCE

we=- PROCESSING PARAMETE!

dc _balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100([%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

BUFICEIZE: : 2012.7.20 HANA-121-C-8.jdf

[

___._..‘______,_.._______—._Av______—._.___.-.__.._—__—_—_______.__.._.___-.__—__—___—____.—___._.__.—

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O

68914

X : parts per Million : 13C

148.747 ——

133.715——

83.246

\O
—
N
~
o~

/

—_—

000

77

\

76.674

63.683 —

=71\

O~ O S
< = 00wy
O 0w Wn
NS NN
AN

655

21
21.204

Filename
Authox

Experiment

Sample Id
Solvent
Creation Time
Revision_Time
Current Time

Comment

Data Format
Dim_Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_stxength
X Acq Duration
X_Domain
X_Freq

X _Offset

X Points
X_Prescans

X Resolution
X Sweep

Irr Domain
Irr_Freq

Irxr Offset
Clipped

Scans
Total_sScans

Relaxation Delay
Recvr_Gain ’
Tewp_Get

X _950_Width

X _Acq Time
X_Angle

X_Atn

X_Pulse

Ixr Atn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait

| Noe

0 T O OO IO

annEuwrwn

RN aguennnnn

D:\2012.7.20 HANA-121-C-
element

single pulse_dec
s#412794

CHLOROFORM-D

20-JUL-2012 11:10:41
31-MAY-2013 01:38:21
31-MAY-2013 01:38:28

single pulse decoupled. g
1D COMPLEX

26214

13c

[ppm]

X

ECX 400F
DELTA2 NMR

9.2982153[T] (400 [MHz])
1.048576[s]

i3c

99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432 [Hz]
31.25[kHz]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

49

49

2[s])

46 -
401.3[dC]
9.5fus]
1.048576(s]
30 [deqg]
3.4[de]
3.16666667[us]
19.607[dB]
19.607[dB]
WALTZ

TRUB

1fs]

TRUE .




abundance

1 o - IF dJEOL
R O ~-/ RESONANCE
ol
S b 4 .
A \O (@] .
| B ) . -——- PROCESSING PARAMETERS —--~-
- - 1 dc_balance( 0, FALSE )
7 O 2] sexp( 0.2[Hzl, 0,0[s] )
B . trapezoid( O[%], O[%]1, 80[%], 100[%] )
B - zerofill( 1 )
| 3) , L : ££t( 1, TRUE, TRUE )
i - . .. o machinephase
1 . .m 7 Ppm
o i
S
<t 4
1 : : Filename = D:\2013.5.9 HANA-301_pro
7 . Authoxr = element .
b . Experiment = proton.jxp
b Sample Id = 2013.5.9 HANA~-301
[l Solvent = CHLOROFORM-D
[t | Creation_Time = 9-MAY-2013 10:02:46
[Sa o ] Revision_Time = 9-MAY-2013 10:04:39
4 - Current Time = 9-MAY-2013 10:21:41
- -
p 24 Comment = single pulse
i - Data_Format = 1D COMPLEX
| E Dim Size = 8912
| 8§ 3 Dim Title = Proton
1 4] Dim Units, = [ppm]
i . 3 Dimensions =X
< 1716 site = JNM-ECS400
7] Spectrometer = DELTAZ_NMR
1 Field_ strength = 9.4073814[T] (400[Hz])
T 25 ‘| *_Acq Duration = 2.18103808[s]
b iy . X_Domain = 1H
1 L Republ X_Freq = 400,53219825 [MHz]
b X X_Offset = 5[ppm]
4 ‘ X_points = 16384
4 X_Prescans =1
o A X Resolution = 0.45849727 [Kz]
o . X_Sweep = 7.51201923 [kHz]
—_ ' X _Sweep_Clipped = 6.00961538 [kHz]
| ’ ’ Irr Domain = Proton
| . Irx_Freq = 400.53219825 [MHz]
i Irr_Offset = 5[ppm]
| Tri Domain = Proton
. Tri Freq = 400,53219825 [MHz]
i ) ’ . Tri_ Offset = 5[ppnm]
1 . Clipped = 'TRUE
N - Scans =8
7 Total Scans = 8
o - J _ — . .
e o L e B L M L LA L SO RS WL LU UL DA ”mewwwwulumwmwnmwmu
cvr_Gain =
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Temp, Get = 20.7[dc]
: : [ | | X_90_Width = 6.5[us]
AL AN R e
X_Angle = 45[deg]
<t O <t 00 o0 WA N A0 O0OOISO O | X Atn = 0.8[dB]
O A~ > NCOCXRXF0ORD-VYN\O Q| ¥ pulse = 3.25[us]
N — - — . \D T O N OV NN | =
= FE< @ NN N ————— S| IzrMede 5 = off
‘ - : ‘ 7 | Txi_Mode = Off
X : parts per Million : Proton
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abundance

4 .
i 0 o JEOL
] NG et RESONANCE
— -
b \O o . : : === PROCESSING PARAMETERS =-~-—
] B - dc_balance( 0, FALSE )
o ] | ; S] sexp( 2.0[Hz], 0.0[s] )
— O o : trapezoid3( 0[%], 80[%], 100(%] )
4 : . zerofill( 1 )
7 - ’ : o ££t( 1, TRUE, TRUE )
o wL - . - machinephase
— ' s ' ppm
1 EIFICHI3E:: 2013,5.9 HANA-301 C-2.jdf
—
—]
bR
- @
S ] :
1 : Filename = D:\2013.5.9 HANA-301 C-4
g =] | : : Authox = element '
o Experiment = single pulse dec
a7l Sample Id = si#535613
J Solvent : = CHLOROFORM-D
E 8 { {: N Creation_Time = 9-MAY-2013 13:51:42
0 7 £ = Mok ! Revision Time = 31-MAY-2013 00:24:59
O .m . ) Current Time = 31~MAY-2013 00:26:39
7 . 300 200
7] ; Comment = single pulse decoupled g|
=~ 7 : Data_Format = 1D COMPLEX
O — Dim Size = 26214
7 2 2 BReER Dim Title = 13C
E Q = REEHS L
S [ Fon ol et ot =
%M X: parts per Miffton ; 138 SRANR WHM”“”MMM = u_wwg“_
] : Site = BCS 400
p Spectrometer = JNM-ECS400
w
= Field_Strength = 9.20197068([T] (390 [MHz])
N X _Acq Duration = 1.06430464([s]
b X_Domain = 13¢C
< ] X Freq = 98.51479726 [MHz]
ol X_Offset = 100 [ppm]
b X_Points = 32768
] X_Prescans = 4
] X _Resolution = 0.93958061 [Kz]
© ' X_sweep = 30.78817734 [kHz]
] Irxr Domain = 1H
~ Izr_Freq = 391.78655441 [MHz]
a7 Irr Offset = 5[ppm] :
] Clipped = FALSE
i Scans = 89
— Total scans = 99
<]
J Relaxation Delay = 2[s]
b Recvx_Gain- = 50
o] L, » " ng . | remp_get = 19.3[dC] -
I ’ ahathiia ! X _90_Width = 8.15[us]
T T T T T T T T T T T T T T T T e T e T T e e T ¥ Acq_Time = 1.06430464[s]
2001®0.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O ¥Augle - wo%wmw
) X _Pulse = 2.71666667 [us]
] AL LA, e EEE
« Irr_Atn_Noe = 22.445[dB]
kA — < N O\ \Q < OV N VO Irr Noise = WALTZ
s~ <+ (9 i QO > 0 <t n<toOwviti~on Uonﬂnnv.._.wbn. = TRUE
@ ™ e =M QY <t 0 AN~ Q= iti i =
N 0 0 [3a] N~~~ \0 [3a] — S~ <t NN — Initial Wait , = 1[s]
-0 = « 00 = T~ ~ Ne) ©v ANANANNN Noe - = TRUE
X : parts per Million : 13C
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1.0 20 30 40 50 60 7.0 80 9.0 10.011.012.013.014.015.016.01

abundance
0

] - \_oﬁ JEOL .
E _ 0N o7 RESONANCE
] O, _
] B ; ---~- PROCESSING PARAMETERS —--=-=
= 1 . dc_balance( 0, FALSE )
b (o) . sexp( 0.2[Hz], 0.0[s] )
4 ) ) L trapezoid3( 0[%], 80 nwu, 100({%] )
s . . zerofill( 1 )
3 3k _ . ££¢( 1, TRUE, TRUE ) -
- : : . machinephase
- ppm. -
1 reference( -0.01528 [ppm], O0[ppm] )
B reference( =-0.0[ppm], O[ppm] )
I. reference( =0.0[ppm], O[ppm] )
] reference( -0.0[ppm], 0[ppm} )
] Filename ' = F:\HANA NMR\2013.4.23-am|
- R Authoxr = element
] Experiment = gingle pulse.ex2
1 Sample Id = S$#462740
B Solvent = CHLOROFORM-D
] Creation_Time = 23-APR-2013 11:48:30
- Revision Time = 23-APR-2013 14:25:18
3 Current Time = 23-APR-2013 14:26:22
3 Comment = single_pulse
4 Data_Format = 1D COMPLEX
] Dim_Size = 16384
- Dim_Title = 1H
b Dim Units = [ppm]
4l Dimensions =X
I. Site = RCS 400
3 Spectrometer = JNM-ECS400
1 Field Strength = 9.20197068[T] (390 [MHZz])
b X _Acq Duration = 2.78790144[s]
- X_Domain = 1H ..
i - X_Freq = 391.78655441 [MHz]
] X _Offset = 5[ppm]
- X _Points = 16384
E X_Prescans =1
] X_Resolution . = 0.35869274 [Hz]
. X_Ssweep _ = 5,87682181[kHz]
] Irr_Domain = 1H )
b Irr_Freq = 391.78655441[MHz]
E Irr_Offset = 5[ppm]
1 Tri_Domain = 1H .
J Tri_Freq = 391.78655441[MHz]
h Tri Offset = 5[ppm]
7 Clipped = FALSE
— sScans =8
] X Total_scans =8
| T L Relaxation Delay = 5[s] -
j__._________..____._________.______.___..___I___._,__.____,_.,._.___.I._..T._...._.__._.__._____wnncnlaﬂ...ru uwanno”_
emp_Ge = .
10.0 5.0 8.0 7.0 6.0 5.0 4.0 m.o 2.0 1.0 - 0 % 90 Width = 10.8[us]
_ . . : X_Acq_Time = 2,78790144[s]
| NI Yt |
w > X_Atn = 1.9[dB]
o0 =5,
3 CELNSRQYe ITISERRE S | Erulse Z opiusl
R SOV ITARAR A=A RL NN~ S | IE -
~ S EGOGCEG E E K Rk o | Txd Mode & = Off
T | Dante Pxresat = FALSE
X . parts per Million : 1H
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abundance

<t 7] . .
= o 0 JEOL
| PPN RESONANCE
o (@] . .
- _
] O ---- PROCESSING PARAMETERS -~~~
4 B ' de_balance( 0, FALSE )
~ 1 sexp( 2.0[Hz], 0.0[s] )
] O a3 trapezoid( O[%], O[%]), 80[%], 100[%] )
b ° zexrofill( 1 )
] 2Rk LX £££( 1, TRUE, TRUE )
4 B - machinephase
U! =k ppm
4 2=k EUF(CHI3E: : 2013.4.24-amide-benzene-2_carbon-1-1.
o
o ] s
-] ]
E
] 5]
5 .
o 2] Filename = D:\HANA\2013.4.24-amide-]
(o s Authox = element ’
- m Experiment = carbon.jxp
] Sample Id = 2013.4.24~-amide-benzene-
00 2] Solvent = BENZENE-D6
< 0 Creation_Time = 24-APR-2013 10:01:58
B = Revision_Time = 31-MAY-2013 01:48:00
] 8] Current Time = 31-MAY-2013 01:49:33
~ 7 & -
(2 w. Comment = single pulse decoupled g
E Data_Format = 1D COMPLEX-
1 ° Dim_Size = 26214
0 ] 3] Dim Title = Carbonl3
[« L Dim Units = [ppm]
g s 84 Dimensions =X
1 .m - Site = JNM-ECS400
W ] .m B3 Spectrometer: = DELTA2 NMR
<
4 Field Strength = 9.4073814[T] (400 [MHz])
B X _Acq Duration = 1.03809024[s]
< ] X_Domain = 13C
o X Freq = 100.71389092 [MH=}
- X Offset = 100 [ppm]
k X_Points = 32768
on ] X_Prescans = 4
ol X_Resolution . = 0.96330739 [Hz]
i X _Sweep = .31.56565657 [kHz]
B .| X_Sweep_Clipped = 25.252562525[kHz]
o Irr Domain = Proton
=30 Irr_Freq = 400.53219825 [MHz]
J Irr Offset = 5[ppm]
g Clipped = FALSE
- Scans = 255.0
=3 Total_Scans = 255.0
E Relaxation Delay = 2[s]
- _ _y , A TN Recvr_Gain = 50
(] . o v @
] Temp Get = 50[dC]
T T T T T T T T T T T T T T T e T T T T T T T T T [T T T ] X_90_Width = 10.7[us]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O WHMmmEn - wmﬂwmmwoniﬂ
: X_Atn = 4.7[dB]
W _ ‘ \7 ‘ — _ _ \\\ ,ﬂ/ X _Pulse = 3.56666667[us]
) Ixr Atn Dec. = 25,756 [dB]
O o — w—ON O D~ Nl [ ) - n ooy N Irr Atn_Noe = 25.756 [uB]
<t v O N O W o \D ~ 0 NN QNO Irr Noise = WALTZ
N Qo x® RARRIRS ™ e LY HoaowndArnon ~pvi =
N ~ o < o8 0 o N a8 fAmunnaa Izr_Pwidth = 0.115[ms]
9 n o= coaaa 0 Nl vy < AN NN NN Decoupling = TRUE

X : parts per Million : Carbon13




40.0

2.0 34
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abundance

abundance

2244
2.192

877

1533

- -
X : parts per Million ; Proton

.

abundance

JEOL
RESONANCE

—=-—- PROCESSING PARAMETERS —----

de _balance( 0, FALSE )

sexp( 0.2[Hz], 0.0([s] )

trapezoid( 0[%], O[%]., 80[%], 100[%] )

zerofill({ 1 )

££t( 1, TRUE, TRUE )

L

10.0 9.0 . 80

X : parts per Million : Proton

0

o
S
S
o

7.264

e e e L e Bt e L L L L L L L AL L L S L B L L R AL B

machinephase

Ppm

Filename -= D:\2013.4.28 epoxy_proto
Author = element

Experiment = proton.jxp

Sample Td = 2013.4.28 epoxy
Solvent = CHLOROFORM-D
Creation_ Time = 28-APR-2013 18:03:07
Revision_ Time = 1-MAY~2013 16:30:34
Current Time = 30-MAY~2013 16:36:59°
Comment = single pulse

Data Format = 1D COMPLEX

Dim_Ssize = 8912

Dim Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

Field sStrength = 9.4073814[T] (400[MHz])
X _Acq Duration = 2.18103808(s]

X _Domain = 1H

X _Freq = 400.53219825 [MHz]
X_Offset = 5[ppn]

X_Points = 16384

X_Prescans =1

X_Resolution = 0.45849727[Hz]
X_Sweep = 7.51201923 [kHz]

X Sweep_Clipped = 6.00961538[kHz]

Irx Domain = Proton

Irr Freq = 400.53219825 [MHz]
Irr offset = 5[ppm]

Tri Domain = Proton

Tri_Freq = 400.53219825 [MHz]
Tri_Offset = 5{ppnm]

Clipped = TRUR

Scans =8

Total_ Scans =8

Relaxation Delay = 5[s]

Recvr_Gain = 50

Temp Get = 20.3[dC]

X_90_Width = 6.5[us]

X_Acq_Time = 2.18103808[s]

X _Angle = 45[deq]

X _Atn = 0.8[dB]

X_Pulse = 3,25[us]

Txx_Mode = Off

Tri Mode = Off
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—==== PROCESSING FARAMETERS ----—

dec balance( 0, FALSE )

sexp( 2.0[H2]}, 0.0[s] ) . .
trapezoid3{ 0%}, 80[%], 100[%] )

zerofill( 1)

££t(-1, TRUE, TRUE ) -

machinephase
ppn

BUFIZH3E: : 2013.4.29 epoxy C-2.idf

A A " (PRRTPRTN ]

abundance

Litdas oLl A
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69.103—
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190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

IR

148.884——

133.939—
64.172
51.707 —
46.995——
29.027

' 27.939
25.097
24725
24.086
21.788
21.339

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current Time

Comment
Data_ Format
Dim_size
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_strength
X Acq Duration
X _Domain
X_Freq
X_offset

X _Points

X _Prescans
X_Resolution
X_sweep

Irx_ Domain
Irr_¥Freq

Irr Offset
Clipped

Scans
Total_sScans

Relaxation_ Delay
Recvr_Gain -
Temp_Get

X _90_Width

X _Acq_Time
X_Angle
X_Atn

X _Pulse
Irx_Atn Dec
Irr Atn Noe
Irx Noise
Decoupling
Initial Wait
Noe ’

nanuepunenuwngn

D:\2013.4.29 epoxy C-4.3j
element A
single pulse dec
S#426037 :
CHLOROFORM-D

29-APR-2013 11:16:36
31-MAY-2013 01:35:06

31-MAY-2013 01:35:14

single pulse decoupled g
1D COMPLEX

26214

13c

[ppm]
b

ECS 400
JNM-ECS400

9.20187068 [T] (390 [MHZ])
1.06430464[s] :
13c .
98.51479726 [MHz]

100 [ppm]

32768

4

0.93958061 [Hz]
30.78817734 [kHz]

1H

391.78655441 [MHz]

5 [ppm]

FALSE

615

615

2(s]

60

20.8[dC]
8.15[us]
1.06430464([s]
30[deg]
4.9[dB]
2.71666667[us]
22.445[dB]
22.445[dB]
WALTZ

TRUE

1[s]

TRUE

Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

X : parts per Million : 13C




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

abundance
0

10.0

JEOL
RESONANCE

===« PROCESSING PARAMETERS ~----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3{( O[%], 80[%], 100([%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

BUFICH3kE: : 2013.1.30-6-16.jdf

X : parts per Million : 1H

| O

- o”

H 5%

- 3m O

| :—> &_E

oo 9o 8o 70 60 50 a0 30 20 1o 0
7 R AP A\
S = S8R5 RTTRARS S
~ g} NN — = e <

Filename
Authox
Experiment
Sample_ Id
Solvent
Creation_ Time
Revision Time
Current Time

Comment
Data_Format
Dim Size
Dim Title
Dim Units
Dimensions

-Site

Spectrometex

Field Strength

'X_acq Duration

X _Domain

X _Freq

X Offset

X Points
X_Prescans
X _Resolution
X_Sweep
‘Irr_Domain
Irr_ Freq
Irx_Offset
Tri Domain
Tri_Freq
Tri Offset
Clipped
Scans
Total_sScans

Relaxation Delay
Recvx_Gain
Temp_Get
X_90_Width
X_Acq Time
X_Angle

X _Atn

X Pulse
Irr_Mode
Tri_Mode

Dante Presat v

Wnnwnunnn

wuwn s nEnEnnannnn

Fanwangannn.

D:\2013.1.30~6-27.jdf
element

single pulse.ex2
S#536629

CHLOROFORM~D
30-JAN~2013 14:27:30
30-MAY-2013 16:30:27

‘30~MAY-2013 16:30:44

single pulse
1D COMPLEX
16384

1H

[ppm]
X

ECX 400P
DELTA2_MNMR

9.2982153[T] (400 [MHz])
2.7590656 [s]

1H

395.88430144 [MHz]
5[ppm]

16384

1

0.36244155 [Hz]
5.83824228 [kHz]
1H .
395,88430144 [MHz]
5 [ppm]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

8

8

5[s]

42
21.2[dC]
13.5[us]
2.7590656[s]
45(deg] |
1[dB]
6.75[us]
Off

Off
FALSE




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal-Society of Chemistry 2013

abundance

1.7 1.8

12 13 ‘14 15 16

1.1

1.0

0.1

0

02 03 04 05 06 07 08 09

el b e b b b b Vs g a beead s b da v Lo e b b buge s by v e e e e 4

TR YL U7

e

JEOL |
RESONANCE

~=== PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80([%], 100[%] )

zexrofill( 1 )

££t( 1, TRUE, TRUE )

S

|

I
N
x

vy
©
X : parts per Million : 1

3C

148,670 —

142175

0 o < 0 N <+
N O > o0 ~cn o
~ ~ \O p— e~ <
o~~~ vy non N

LNttt I L 2ttt L R I L Y L B L LML L I I ML LI PO B B B |

2001®0.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 O

23.983

Creation_Time
Revision Time

30-JAN-2013 16:06:16
31-MAY-2013 01:33:01

machinephase
PpPm
Filename = D:\2013.1.30-6-C-8.jdf"
Author = element
Experiment = single pulse_dec
Sample Id = S#595537
Solvent = CHLOROFORM~D
=
=

Current_Time

Comment
Data_Format
Dim size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field strength
X Acq Duration
X _Domain

X _Freq

X Offset

X Points

X _Prescans

X Resolution
X sweep
Irr_Domain

Irr Freq
Irr_Offset
Clipped

Scans
Total_sScans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X _Acq Time

X Angle

X_Atn

X Pulse

Irx_aAtn Dec

Irr Atn Noe

Irr Noise
Decoupling
Initial Wait
Noe

TEEEEREEEEE RN

g gununnuwrannn

31-MAY-2013 01:33:13

single pulse decoupled g;
1D COMPLEX

21086

13¢C

[ppm]

X i

ECX 400P

DELTA2 NMR

9.2982153[T] (400 [MHz])
1.048576[s]

13c :
99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432 [Hz]
31.25 [kHz]

1H

395.88430144 [MHz]
S [ppm]

FALSE

46

46

2[s]

50

21.7[dc]
9.5[us]
1.048576 [s]
30 [deg]
3.4[dB}
3.16666667 [us]
19.607[dB]
19.607 [dB]
WALTZ

TRUB

i[s]

TRUE
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abundance
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==== PROCESSING PARAMETERS -~--

" de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 ) s
££t( 1, TRUE, TRUE )
machinephase

ppm

PATICE3k:: 2012.6.28 HANA-089-5.jdf

1 0]
7 \
] O
’ O
== ”
] B
] |
] o
] 3n ,
7] LK
7 3
] -w_. LIMEGALAME BRI EML DAL BAALEMELE FAEMMEAL)
IM 1.9 18 16 15 14 13 L2 Ll .wb
1 X: purte per Millions 16 "
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
v AN
i wn R A Rl R R o
D \0 -— OOt N OO0 — N o
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~ o (o He o N Ne ot B o B Bl 0.

X : parts wan Million : 1H

Filename = H:\2012.6.28 HANA-089-8.
Authoz = element -
Experiment = single_ pulse.ex2
Sample_Id = S#620242
solvent - = CHLOROFORM-D
Creation_Time = 28-JUN-2012 16:54:18
Revision Time = 19-APR-2013 15:02:59
Current Time = 19-AFPR-2013 15:05;30
Comment = single pulse
Data_Format = 1D COMELEX
Dim_Size =.13107
Dim Title = 1K
Dim Units = [ppm]
Dimensions =X .
site = ECX 400P
Spectrometer = DELTA2 NMR
Field Strength = 9.2982153[T] (400 [MHz])
X _Acq Duration ='2.20725248[s]
X_Domain = 1H
X_Freq = 395.88430144 [MHz]
X _Ooffset = 5[ppm]
X_Points = 16384
X_Prescans =1 .
xlwnmou.ﬁﬁ.ou = 0,45305193[Hz]
X “sweep = 7.42280285[kHz]
Ixr_Domain = 1H
Irx_Freq = 395.,88430144 [MHz]
Irr Offset = 5[ppm] v
Tri_Domain - = 1H .
Tri Freq = 395,88430144 [MHz]
Tri Offset = S[ppm]
Clipped = FALSE

} scans =8
Total_Scans =8 :
Relaxation Delay = 5[s]
Recvr_Gain = 38
Temp_Get = 401.3[dC]
X _90_Width = 13.5[us]
X 2Acq Time = 2.20725248(s]
X _Angle = 45[deg] .
X atn = 1[dB]
X _Pulse = 6.75Tus]
Irr_Mode = off
Tri_Mode 5 = OFE
Dante_Presat = FALSE
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JEOL
RESONANCE

04 05 06 07 08
H t i ‘

~——— PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[HZ), 0.0[s] )
trapezoid3{ 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

02 03

i

0.1

0

sbundance

33.034.033.032.031.030.029.028.027.026.025.024.023.0 22.

=

24.691 —

2.241

27.278
25.688
25.659

0 0102030405060708091.0111213141516 1718 192021222324

abundance

v o'

2001®0.0 180.0 170.0 160.0 150.0 14

70.858

X : parts per Million : 13C

L e L S M L L M LA M B L L INLL L L LI LML B

0.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

2ING

|

157.005

LI N B o B L N |

139.694 ——
52426
32241
30.995
27.278
25688
25.659
24.691

machinephase

ppm )

Filename = D:\2012.6.28 HANA-089 C-|
Author = element .
Experiment = single pulse dec

Sample Id = S#624993

Solvent = CHLOROFORM-D

Creation Time = 28~JUN-2012 17:04:40
Revision_Time = 31-MAY-2013 00:37:40

Curxent Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometex

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_offset

X Points
X_Prescans
X_Resolution
X_sweep

Irx Domain
Izr_Freq

Irr Offset
Clipped

Scans
Total_scans

Relaxation_Delay
Recvr_Gain
Temp_Get

X 90_Width

X Acq Time
X_Angle

X _Atn

. unHmE_.mo

Irr_Atn Dec
Irr_Atn_Noe

Irr Noise
Decoupling.
Initial Wait .
Noe

HWnuoknhougaonnney

fTreuygianwpnnsn

31-MAY~2013 00:37:56

single pulse decoupled g
1D COMPLEX

21086

13c

[ppm]

X

ECX 400P
DELTA2_NMR

9.2982153[T] (400 [MHz])
1.048576[s]

13c

99.54517646 [MHz]
100 [ppm]

32768

4

0.95367432[Hz]
31.25[kHz]

1H

395.88430144 [MHz]
5[ppm]

FALSE

70

70

2[s]

52
401.3[dc]
9.5[us]
1.048576[s]
30 [deg]
3.4[dB]
3,16666667[us]
19.607[dB]
19.607[dB]
WALTZ

TRUE

1[s]

TRUE
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abundance
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 JEOL
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-~=-= PROCESSING PARAMETERS —----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )

zero£ill( 1 )

££t( 1, TRUE, TRUE )

machinephase
pPpm

BAFIcpsE: : 2013.5.1 8-3.jdf

X : parts per Million : 1H
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=]
s v
O
.W\O
;
30
R el
o 3
- o
3
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]
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B o N I
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T — T T 7
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Pilename
Author
Experiment
Sample. Id
Solvent

 Creation_Time
{ Revision_ Time

Current Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site .
Spectrometexr

Field_Strength
X_acqg Duration
X _Domain

X _Freq

X _Offset

X _Points

X _Prescans
X_Resolution
X_Sweep

Irz _Domain
Irr_Freq

Irxr Offset
Tri_Domain
Tri_Freq

Tri Offset
Clipped

Scans
Total_sScans

Relaxation Delay
Recvr_Gain
Temp Get

% _90_width

X Acq Time

X_Angle

X _Atn
X _Pulse
Irr_Mode
Tri_Mode &
Dante_ Presat

PR HEREDRERRRED DN

LI L O T T

H:\2013.5.1 8-5.jdf
element

single pulse,ex2
s#373719
CHLOROFORM=-D
1-MAY-2013 09:18:33
1-MAY~-2013 16:07:28
1-MAY-2013 16:09:52

single pulse
1D COMPLEX
16384

1H

[ppm]
X

ECs 400
JIM~ECS400

9.20197068[T] (390 [MHz])
2.78790144[s]

1H

391.78655441 [MHz]
5 [ppm]

16384

1

0.35869274 [Hz]
5,87682181 [kHz]
1H

391.78655441 [MHz]
SIppm]

1H

391.78655441 [MHz]
5 [ppm]

FALSE

8

8

5[s]

38

20.7{dc]
10.8[us]
2.78790144 [s]
45 [deg] ’
1.9[dR]
5.4[us]

Off

Off

FALSE




1.0

JEOL
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0.9

0.8

0.7

03

zexofill( 1 )

wwww PROCESSING PARAMETERS ===
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )
trapezoid3( O[%], 80[%], 100[%] )

££t( 1, TRUE, TRUE )

0.6

v brev v B st b e b e b v G e v ber s e B

0.2

0.5

0.1

04

abundance

0.3

29,003
28.734
24.931
24.711

0.2

0.1

abundance

L e e o e L B e I et A A L L L L B L Y L B L S B L |

2001®0.0 180.0 170.0 160.0 150.0 140.0-130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0. 40.0 30.0 20.0 10.0

70.092
136.896
52.149—

X : parts per Million : 13C

machinephase
ppm
Filename = D:\2012.10.18 HANA-214 £
Author = element
Experiment = single_ pulse_ dec
Sample Td = s#604383
Solvent = CHLOROFORM-D
Creation Time = 18-0CT-2012 16:29:38
Revigion Time = 30-MAY-2013 17:38:25
Current Time = 30-MAY-2013 17:41:07
Comment = single pulse  decoupled g
Data_Format = 1D COMPLEX
Dim Size = 21086
Dim Title = 13c
Dim Units = [ppm]
Dimensions =X
Site = ECX 400P
Spectrometer = DELTA2 NMR
Field strength = 9.2982183[T] (400[MHz])
X _Acq Duration = 1.048576[s] -
¥_Domain = 13¢
X Freq = 99.54517646 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans =4
X Resolution = 0.95367432[Hz]
X_Sweep = 31,25[kKz]
| Txx_Domain = 1H
Ixxr Freq =-395.88430144 [MHz]
Irxr Offset - = 5[ppm]
Clipped = TRUE
Scans = 212
Total_sScans = 212
Relaxation Delay = 2[s]
Recvr_Gain = 58
Temp Get = 22.5[dC]
X 90 Width = 12.4[us]
X Acq Time = 1.048576[s]
X _Angle = 30[deg]
X Atn = 3.4[dB]
| X_Pulse = 4.13333333[us]
& 7/ Ixxr_Atn Dec = 20.25147[dB]
Irr_Atn Noe = 20,25147[dB]
ANV D — Irr_Noise = WALTZ
MN m "U = a2 P = Decoupling = TRUE
NN 00O O Initial Wait ., = 1[s]
AN ANANANNN Noe = TRUE
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