Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.

This journal is © The Royal Society of Chemistry 2014

Supporting Information

Gold-catalyzed Carboalkoxylations of 2-Ethynylbenzyl Ethers to
Form 1- and 3-Substituted 2-Methoxy-1-H-indenes: Brgnsted Acid

Versus Gold Catalysis

Chun-Hao Chen,?* Chiou-Dong Wang,? Yi-Feng Hsieh and Rai-Shung Liu **

Department of Chemistry, National Tsing-Hua University, Hsinchu, Taiwan,

ROC

E-mail: rsliu@mx.nthu.edu.tw

Contents:
(1) Representative Synthetic Procedures

(a) General procedure--------============-=n-m---
(11) Procedures for catalytic operations

(a) The synthesis of 1-phenyl-2-methoxyindene (2a)

(b) The synthesis of 3-phenyl-2-methoxyindene (2a”)

(c) The ozonolysis of 1-phenyl-2-methoxyindene (5a)
(d) The ozonolysis of 3-phenyl-2-methoxyindene (6a)

(1) Spectral data for new compounds

S1



(1) Representative Synthetic Procedures:
(a) General procedure:

Unless otherwise noted, all the reactions for the preparation of the substrates were
performed in oven-dried glassware under nitrogen atmosphere with freshly distilled
solvents. The catalytic reactions were performed under Nitrogen atmosphere. DCE,
DCM and CH3;CN were distilled from CaH, under nitrogen. THF were distilled from
Na metal under nitrogen. All other commercial reagents were used without further
purification, unless otherwise indicated. '"H NMR and *C NMR spectra were
recorded on a Varian 400 MHz, Bruker 400 and 600 MHz Spectrometers using
chloroform-d (CDCl3) and CDCl, as the internal standards. All 2-ethynylbenzyl
ethers were prepared from the reported procedure in the literatures”

S1. C.-D. Wang, Y.-F. Hsieh, R.-S. Liu, Adv. Synth. Catal. 2014, 356, 144-152,

(11) Standard procedures for catalytic operations:

(a) Typical procedure for the synthesis of 1-phenyl-2-methoxyindene (2a)

OMe 5 mol % Ph
Cl Ph LAUCI/NaBARF Cl
> ’ OMe
DCM, RT, 0.5 h
N 4 AMS
1a 2a

L = P(t-Bu),(o-biphenyl)
BARF = B[3,5-(CF3),CgHsl4
After adding 4 A molecular sieves (60 mg), a dichloromethane (1.0 mL) solution

of AuCI(t-Bu),P(o-biphenyl) (6.2 mg, 5 mol %) and NaBARF (10.3 mg, 5 mol %)
was stirred at rt for 10 min, and to this solution was slowly added a dichloromethane
(1.3 mL) solution of 4-chloro-1-ethynyl-2-(methoxy(phenyl)methyl)benzene (1a) (60
mg, 0.2 mmol) at rt. The solution was stirred for 0.5 h before it was filtered over a
Celite bed. The solvent was evaporated under reduced pressure, and the residue was
purified on a flash silica gel column to give compound 2a ( 54 mg, 90% yield) as
yellow oil.

(b) Typical procedure for the synthesis of 3-phenyl-2-methoxyindene (2a°)

OMe 5 mol % Ph o
cl cl °
LAUCI/AgNTf,
Ph - OMe + \@:O
S DCM, RT, 3.§ h
1a L = P(t-Bu),(o-biphenyl) 2a' 3a
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A dichloromethane (1.0 mL) solution of AuCI(t-Bu),P(o-biphenyl) (6.2 mg, 5
mol%) and AgNTT;, (4.4 mg, 5 mol %) was stirred at rt for 10 min, and to this solution
was slowly added a  dichloromethane (1.3 mL) solution  of
4-chloro-1-ethynyl-2-(methoxy(phenyl)methyl)benzene (1a) (60 mg, 0.2 mmol) at rt.
The solution was stirred for 3.5 h before it was filtered over a Celite bed. The solvent
was evaporated under reduced pressure, and the residue was purified on a flash silica
gel column to give compound 2a’ ( 42.6 mg, 0.17 mmol, 71% yield) as yellow oil and
3a (14.2 mg, 0.06 mmol, 25%) as yellow oil.

(c) Typical procedure for the ozonolysis of 1-phenyl-2-methoxyindene (5a)

Cl 05 cl O
_—
O’ OMe  pewm, pws, O 0O

78° I
78 C,3h o

2a 5a

A dichloromethane (2.3 ml) solution of compound 2a (60 mg, 0.2 mmol) was
cooled to -78 °C, and to this solution was introduced with a stream of O3/O; (~ 1
mmol/min of Og) for one min. The solution was stirred at rt for 1 h. The resulting
mixture was allowed to reach -78 °C and carefully quenched by addition of DMS
(21.8 mg, 0.4 mmol). After 1 h, the solvent was evaporated under reduced pressure,
and the residue was purified on a flash silica gel column to give compound 5a ( 54.7
mg, 0.19 mmol, 81% vyield) as yellow oil.

(d) Typical procedure for the ozonolysis of 3-phenyl-2-methoxyindene (6a)

(D 0
C' > C
B ————
O‘ OMe  bew, bus,

-78°C,3h
2a' 6a

A dichloromethane (2.3 ml) solution of compound 2a’ (60 mg, 0.2 mmol) was
cooled to -78 °C, and to this solution was introduced with a stream of O3/O, (~ 1
mmol/min of Oz) for one min. The solution was stirred at rt for 1 h. The resulting
mixture was allowed to reach -78 °‘C and carefully quenched by addition of DMS
(21.8 mg, 0.4 mmol). After 1 h, the solvent was evaporated under reduced pressure,

S3



and the residue was purified on a flash silica gel column to give compound 6a ( 52.6
mg, 0.18 mmol, 78% yield) as yellow oil.

(111) Spectral Data:
Spectral data for 4-(tert-butyl)-1-ethynyl-2-(methoxy(phenyl)methyl)benzene
(1h)

OMe

1h X

'H NMR (600 MHz, CDCls): & 7.69 (d, J = 1.8 Hz, 1H), 7.51~7.55 (m, 3H),
7.38~7.40 (m, 2H), 7.30~7.33 (m, 2H), 5.92 (s, 1H), 3.49 (s, 3H), 3.36 (s, 1H), 1.38 (s,
9H); *C NMR (150 MHz, CDCls): & 152.5, 143.9, 141.5, 132.5, 128.1, 127.3, 126.9,
124.2, 122.9, 118.0, 82.4, 82.1, 81.4, 56.9, 34.8, 31.1. HRMS(EI) calcd. for
CaoH220: 278.1671, found 278.1667.

Spectral data for 4-chloro-1-ethynyl-2-(methoxy(p-tolyl)methyl)benzene (1k)

OMe
¢
1k X
'H NMR (600 MHz, CDCls): & 7.65 (d, J = 1.8 Hz, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.39
(d, J = 7.8 Hz, 2H), 7.22 (dd, J = 8.4, 1.8 Hz, 1H), 7.19 (d, J = 7.8 Hz, 2H), 5.80 (s,
1H), 3.44 (s, 3H), 3.43 (s, 1H), 2.37 (s, 3H); **C NMR (150 MHz, CDCls): & 146.7,

137.6, 137.3, 135.4, 133.9, 129.0, 127.4, 126.8, 126.3, 119.1, 83.1, 81.7, 80.9, 56.9,
21.0. HRMS(EI) calcd. for C17H;5CIO: 270.0811, found 270.0818 .

Spectral data for
4-chloro-2-((4-chlorophenyl)(methoxy)methyl)-1-ethynylbenzene (11)

OMe
ROQS
11 AS cl

'H NMR (500 MHz, CDCl3): § 7.60 (d, J = 2.0 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.43
(d, J = 8.5 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H), 7.25 (dd, J = 8.0, 2.0 Hz, 1H), 5.81 (s,
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1H), 3.46 (s, 1H), 3.44 (s, 3H); *C NMR (125 MHz, CDCls): § 146.0, 139.2, 135.5,
134.0, 133.4, 128.4, 128.2, 127.7, 126.2, 119.1, 83.4, 81.0, 80.8, 56.9. HRMS(EI)
calcd. for C16H12Cl,0: 290.0265, found 290.0280.

Spectral data for 6-chloro-2-methoxy-1-phenyl-1H-indene (2a)

(D
I )-ome

2a

'H NMR (600 MHz, CDCls): § 7.27~7.30 (m, 2H), 7.23~7.26 (m, 1H), 7.05~7.14 (m,
4H), 6.98 (br, 1H), 5.69 (s, 1H), 4.45 (s, 1H), 3.75 (s, 3H); *C NMR (150 MHz,
CDCly): § 170.1, 143.4, 142.3, 137.7, 128.8, 128.5, 128.1, 127.3, 127.2, 124.0, 119.8,
98.4,57.7, 54.7. HRMS(EI) calcd. for C16H13CIO: 256.0655, found 256.0654.

Spectral data for 6-fluoro-2-methoxy-1-phenyl-1H-indene (2b)

o
O’ OMe

2b

'H NMR (600 MHz, CDCls): § 7.28~7.31 (m, 2H), 7.26 (d, J = 7.2 Hz, 1H), 7.11 (d, J
= 7.2 Hz, 2H), 7.06 (dd, J = 7.8, 4.8 Hz, 1H), 6.85~6.89 (m, 1H), 6.76 (d, J = 8.4 Hz,
1H), 5.69 (s, 1H), 4.46 (s, 1H), 3.75 (s, 3H); **C NMR (150 MHz, CDCls): & 169.4,
160.2 (d, J = 240.0 Hz), 1435 (d, J = 7.5 Hz), 139.4, 138.0, 128.8, 128.1, 127.3,
119.3 (d, J = 9.0 Hz), 113.5 (d, J = 21.0 Hz), 111.5 (d, J = 24.0 Hz), 98.2, 57.6, 54.9.
HRMS(EI) calcd. for C16H13FO: 240.0950, found 240.0945.

Spectral data for 5-fluoro-2-methoxy-1-phenyl-1H-indene (2c)

o
i O’ OMe

2c

'H NMR (600 MHz, CDCly): § 7.26~7.29 (m, 2H), 7.21~7.24 (m, 1H), 7.08~7.09 (m,
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2H), 6.92 (dd, J = 8.4, 5.4 Hz, 1H), 6.85 (dd, J = 9.0, 2.4 Hz, 1H), 6.60~6.64 (m, 1H),
5.68 (s, 1H), 4.42 (s, 1H), 3.75 (s, 3H); *C NMR (150 MHz, CDCls): § 171.5, 162.8
(d, J = 2415 Hz), 145.8 (d, J = 9.0 Hz), 138.3, 137.0, 128.7, 128.1, 127.2, 124.3 (d, J
=9.0 Hz), 109.1 (d, J = 22.5 Hz), 106.5 (d, J = 22.5 Hz), 98.6, 57.7, 54.1. HRMS(EI)
calcd. for C,6H13FO: 240.0950, found 240.0944.

Spectral data for 5-chloro-2-methoxy-1-phenyl-1H-indene (2d)

o
o O’ OMe

2d

'H NMR (600 MHz, CDCls): & 7.26~7.29 (m, 2H), 7.22~7.25 (m, 1H), 7.12 (br, 1H),
7.07~7.08 (m, 2H), 6.91 (d, J = 1.2 Hz, 2H), 5.67 (s, 1H), 4.43 (s, 1H), 3.75 (s, 3H);
3C NMR (150 MHz, CDCls): & 171.2, 145.7, 139.9, 138.0, 132.9, 128.8, 128.1, 127.2,
124.4, 122.8, 119.2, 98.3, 57.7, 54.3. HRMS(EI) calcd. for CysH13CIO: 256.0655,
found 256.0656.

Spectral data for 5-bromo-2-methoxy-1-phenyl-1H-indene (2e)

o
5 O’ OMe

2e

'H NMR (600 MHz, CDCls): & 7.21~7.29 (m, 4H), 7.06~7.08 (m, 3H), 6.86 (d, J =
7.8 Hz, 1H), 5.66 (s, 1H), 4.40 (s, 1H), 3.75 (s, 3H); *C NMR (150 MHz, CDCl5): &
171.1, 146.0, 140.5, 137.8, 128.8, 128.1, 127.3, 125.7, 124.9, 122.1, 121.1, 98.2, 57.7,
54.4. HRMS(EI) calcd. for C16H13BrO: 300.0150, found 300.0155.

Spectral data for 2-methoxy-1-phenyl-1H-indene (2f)

&
O’ OMe

2f
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'H NMR (600 MHz, CDCl): 6 7.25~7.27 (m, 2H), 7.19~7.22 (m, 1H), 7.15 (br, 2H),
7.09~7.11 (m, 2H), 7.01 (d, J = 7.2 Hz, 1H), 6.93~6.96 (m, 1H), 5.71 (s, 1H), 4.46 (s,
1H), 3.74 (s, 3H); *C NMR (150 MHz, CDCls): 5 169.9, 143.8, 141.8, 138.6, 128.7,
128.2, 127.1, 127.0, 123.5, 123.0, 119.0, 99.0, 57.6, 54.7. HRMS(EI) calcd. for
C1sH140: 222.1045, found 222.1044.

Spectral data for 2-methoxy-6-methyl-1-phenyl-1H-indene (2g)

Lo

2g

'H NMR (600 MHz, CDCls): § 7.26~7.29 (m, 2H), 7.21~7.24 (m, 1H), 7.10~7.12 (m,
2H), 7.05 (d, J = 7.2 Hz, 1H), 6.98 (dt, J = 7.2, 0.6 Hz, 1H), 6.85 (s, 1H), 5.70 (s, 1H),
4.44 (s, 1H), 3.74 (s, 3H); *C NMR (150 MHz, CDCls): § 169.2, 142.1, 140.9, 138.9,
132.5, 128.7, 128.2, 127.6, 127.0, 124.4, 118.7, 98.8, 57.5, 54.7, 21.3. HRMS(ESI)
calcd. for Cy7H170" (M+H)* 237.1274, found 237.1277.

Spectral data for 6-(tert-butyl)-2-methoxy-1-phenyl-1H-indene (2h)

&
OMe

'H NMR (600 MHz, CDCls): § 7.27~7.29 (m,2H), 7.20~7.24 (m, 2H), 7.13 (dd, J =
7.8, 1.2 Hz, 2H), 7.09 (dd, J = 7.8, 0.6 Hz, 1H), 7.07 (d, J = 1.2 Hz, 1H), 5.68 (s, 1H),
4.46 (s, 1H), 3.73 (s, 3H), 1.23 (s, 9H); **C NMR (150 MHz, CDCls): & 169.5, 146.1,
141.5, 141.1, 138.9, 128.6, 128.3, 126.9, 123.8, 120.8, 118.4, 98.5, 57.5, 54.9, 34.5,
31.6. HRMS(EI) calcd. for CyoH,,0:278.1671, found 278.1671.

Spectral data for 2-methoxy-5-methyl-1-phenyl-1H-indene (2i)

®
(L y-om

2i
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'H NMR (600 MHz, CDCls): & 7.27~7.30 (m, 2H), 7.22~7.25 (m, 1H), 7.12~7.13
(m,1H), 7.01 (s, 1H), 6.92 (d, J = 7.8 Hz, 1H), 6.79 (dd, J = 7.8, 1.2 Hz, 1H), 5.70 (s,
1H), 4.46 (s, 1H), 3.76 (s, 3H), 2.34 (s, 3H); **C NMR (150 MHz, CDCls): & 170.1,
143.9, 138.9 (Cx2), 136.7, 128.6, 128.1, 126.9, 123.6, 123.2, 119.9, 98.9, 57.5, 54.4,
21.6. HRMS(EI) calcd. for C17H160: 236.1201, found 236.1200.

Spectral data for 5-(tert-butyl)-2-methoxy-1-phenyl-1H-indene (2j)

(o
O’ OMe

2j

'H NMR (600 MHz, CDCls): § 7.26~7.28 (m, 2H), 7.20~7.23 (m, 2H), 7.12~7.13 (m,
2H), 6.94~6.99 (m, 2H), 5.72 (s, 1H), 4.44 (s, 1H), 3.75 (s, 3H), 1.31 (s, 9H); *C
NMR (150 MHz, CDCls): & 169.9, 150.2, 143.5, 138.9, 138.8, 128.6, 128.2, 126.9,
122.9, 119.9, 116.3, 99.2, 57.5, 54.4, 34.7, 31.6. HRMS(EI) calcd. for CyH2,0:
278.1671, found 278.1673.

Spectral data for 6-chloro-2-methoxy-1-(p-tolyl)-1H-indene (2k)

Cl
-
2k

'H NMR (600 MHz, CDCl5): & 7.14 (dd, J = 8.4, 1.8 Hz, 1H), 7.12 (d, J = 7.8 Hz, 2H),
7.07 (d, J = 8.4 Hz, 1H), 6.99~7.00 (m, 3H), 5.69 (s, 1H), 4.43 (s, 1H), 3.76 (s, 3H),
2.33 (s, 3H); **C NMR (150 MHz, CDCls): § 170.2, 143.6, 142.2, 136.9, 134.6, 129.5,
128.4, 128.0, 127.1, 123.9, 119.8, 98.2, 57.2, 54.4, 21.1. HRMS(EI) calcd. for
C17H15ClO: 270.0811, found 270.0816.

Spectral data for 6-chloro-1-(4-chlorophenyl)-2-methoxy-1H-indene (21)
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Cl

&
OMe

'H NMR (500 MHz, CDCls): & 7.25 (d, J = 8.5 Hz, 2H), 7.14 (dd, J = 8.5, 1.5 Hz, 1H),
7.05 (d, J = 8.5 Hz, 1H), 7.01 (d, J = 8.5 Hz, 2H), 6.95 (br, 1H), 5.68 (s, 1H), 4.41 (s,
1H), 3.74 (s, 3H); *C NMR (125 MHz, CDCls): 5 169.6, 142.9, 142.2, 136.3, 133.1,
129.5, 129.0, 128.6, 127.4, 123.9, 120.0, 98.5, 57.7, 54.0. HRMS(EI) calcd. for
C1sH12C1,0: 290.0265, found 290.0273.

Spectral data for 5-chloro-2-methoxy-3-phenyl-1H-indene (2a”)

o
O‘ OMe

2a'

'H NMR (600 MHz, CDCls): & 7.51~7.53 (m, 2H), 7.41~7.44 (m, 2H), 7.28~7.31 (m,
1H), 7.22~7.25 (m, 2H), 7.03 (dd, J = 7.8, 1.8 Hz, 1H), 3.82 (s, 3H), 3.55 (s, 2H); *C
NMR (150 MHz, CDCls): & 161.7, 147.1, 133.6, 133.1, 132.8, 128.7, 128.4, 126.9,
124.2, 122.5, 118.5, 116.4, 57.9, 34.8. HRMS(EI) calcd. for CysH13CIO: 256.0655,
found 256.0648.

Spectral data for 5-fluoro-2-methoxy-3-phenyl-1H-indene (2b’)

'H NMR (600 MHz, CDCls): § 7.52~7.54 (m, 2H), 7.41~7.43 (m, 2H), 7.23~7.30 (m,
2H), 7.00 (dd, J = 9.6, 2.4 Hz, 1H), 6.72~6.76 (m, 1H), 3.83 (s, 3H), 3.55 (s, 2H); **C
NMR (150 MHz, CDCls): 5 162.8 (d, J = 240.0 Hz), 162.1, 147.3 (d, J = 9.0 Hz),
133.3, 130.6, 128.6, 128.4, 126.8, 124.1 (d, J = 9.0 Hz), 116.7, 109.0 (d, J = 22.5 Hz),
105.9 (d, J = 24.0 Hz), 57.8, 34.6. HRMS(EI) calcd. for C3sH13FO: 240.0950, found
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240.0955.

Spectral data for 6-fluoro-2-methoxy-3-phenyl-1H-indene (2¢”)

o
i O‘ OMe

2c'

'H NMR (600 MHz, CDCls): & 7.54 (dt, J = 7.8, 1.8 Hz, 2H), 7.40~7.42 (m, 2H),
7.26~7.29 (m, 1H), 7.20 (dd, J = 8.4, 4.8 Hz, 1H), 7.07 (dt, J = 8.4, 1.2 Hz, 1H), 6.91
(td, J = 9.0, 2.4 Hz, 1H), 3.81 (s, 3H), 3.57 (s, 2H); *C NMR (150 MHz, CDCl5): &
160.1 (d, J = 238.5 Hz), 159.5, 140.9, 137.2 (d, J = 7.5 Hz), 133.6, 128.7, 128.3,
126.7, 118.8 (d, J= 7.5 Hz), 116.4,.113.1 (d, J = 21.0 Hz), 111.3 (d, J = 24.0 Hz), 57.9,
35.2. HRMS(EI) calcd. for C16H13FO: 240.0950, found 240.0953.

Spectral data for 6-chloro-2-methoxy-3-phenyl-1H-indene (2d”)

(o
o O‘ OMe

2d'

'H NMR (600 MHz, CDCls): & 7.52~7.54 (m, 2H), 7.42 (tt, J = 7.8, 1.2 Hz, 2H), 7.31
(br, 1H), 7.27~7.30 (m, 1H), 7.17~7.22 (m, 2H), 3.82 (s, 3H), 3.57 (s, 2H); *C NMR
(150 MHz, CDCls): & 160.4, 143.7, 137.1, 133.3, 128.7, 128.4, 128.2, 126.8, 126.7,
123.7, 119.1, 116.4, 57.9, 35.0. HRMS(EI) calcd. for CysH13CIO: 256.0655, found
256.0652.

Spectral data for 6-bromo-2-methoxy-3-phenyl-1H-indene (2¢’)

o
. O‘ OMe

2¢'

'H NMR (600 MHz, CDCly): § 7.52~7.53 (m, 2H), 7.45 (d, J = 0.6 Hz, 1H), 7.41 (td,
J=78, 1.8 Hz, 2H), 7.33 (dd, J = 7.8, 1.8 Hz, 1H), 7.28 (i, J = 7.2, 1.2 Hz, 1H), 7.16
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(d, J = 8.4 Hz, 1H), 3.82 (s, 3H), 3.56 (s, 2H); *C NMR (150 MHz, CDCls): & 160.4,
144.2, 137.4, 133.3, 129.6, 128.7, 128.4, 126.8, 126.5, 119.6, 116.4, 116.0, 57.9, 34.9.
HRMS(EI) calcd. for C16H13BrO: 300.0150, found 300.0143.

Spectral data for 2-methoxy-3-phenyl-1H-indene (2f°)

&
O‘ OMe

2f

'H NMR (600 MHz, CDCl5): & 7.57 (dd, J = 7.2, 1.2 Hz, 2H), 7.41 (t, J = 7.8 Hz, 2H),
7.35 (dd, J = 7.2, 0.6 Hz, 1H), 7.32 (d, J = 7.8 Hz, 1H), 7.28 (td, J = 7.2, 1.2 Hz, 1H),
7.22 (t, J = 7.8 Hz, 1H), 7.08 (td, J = 7.8, 1.2 Hz, 1H), 3.83 (s, 3H), 3.59 (s, 2H); *C
NMR (150 MHz, CDCls): & 160.4, 145.2, 135.5, 133.8, 128.8, 128.3, 126.7, 126.6,
123.4, 122.7, 118.4, 116.9, 57.8, 35.1. HRMS(EI) calcd. for CigH140: 222.1045,
found 222.1047.

Spectral data for 2-methoxy-5-methyl-3-phenyl-1H-indene (29°)

(D
O‘ OMe

2¢g'

'H NMR (600 MHz, CDCls): & 7.56 (dd, J = 7.8, 1.2 Hz, 2H), 7.41~7.43 (m, 2H),
7.28 (td, J = 7.2, 1.2 Hz, 1H), 7.23 (d, J = 7.2 Hz, 1H), 7.12 (s, 1H), 6.89 (d, J = 7.2
Hz, 1H), 3.81 (s, 3H), 3.55 (s, 2H), 2.33 (s, 3H); *C NMR (150 MHz, CDCls): &
160.7, 145.3, 136.3, 133.9, 132.5, 128.9, 128.3, 126.5, 123.4, 123.1, 119.2, 116.9,
57.8, 34.8, 21.7. HRMS(EI) calcd. for C;17H170:236.1201, found 236.1205.

Spectral data for 5-(tert-butyl)-2-methoxy-3-phenyl-1H-indene (2h’)

&
OMe
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'H NMR (600 MHz, CDCls): § 7.57 (dd, J = 7.8, 1.2 Hz, 2H), 7.42~7.45 (m, 2H),
7.37 (d, J = 1.8 Hz, 1H), 7.27~7.30 (m, 2H), 7.13 (dd, J = 7.8, 1.8 Hz, 1H), 3.81 (s,
3H), 3.55 (s, 2H), 1.30 (s, 9H); *C NMR (150 MHz, CDCls): & 160.6., 149.9, 144.9,
133.9, 132.7, 128.8, 128.3, 126.5, 122.9, 119.7, 117.2, 115.5, 57.7, 34.8, 34.6, 31.6.
HRMS(EI) calcd. for CyoH2,0:278.1671, found 278.1669.

Spectral data for 2-methoxy-6-methyl-3-phenyl-1H-indene (2i°)

(o
oMe

'H NMR (600 MHz, CDCls): § 7.57 (dd, J = 8.4, 1.2 Hz, 2H), 7.39~7.42 (m, 2H),
7.25~7.28 (m, 1H), 7.21 (d, J = 7.2 Hz, 1H), 7.18 (br, 1H), 7.03 (d, J = 7.8 Hz, 1H),
3.81 (s, 3H), 3.55 (s, 2H), 2.35 (s, 3H); **C NMR (150 MHz, CDCls): & 159.5, 142.2,
135.7, 133.9, 132.2, 128.7, 128.2, 127.1, 126.4, 124.3, 118.0, 116.7, 57.7, 34.9, 21.2.
HRMS(EI) calcd. for C17H160: 236.1201, found 236.1199.

Spectral data for 6-(tert-butyl)-2-methoxy-3-phenyl-1H-indene (2j°)

&
O‘ OMe

2j'

'H NMR (600 MHz, CDCls): & 7.56~7.58 (m, 2H), 7.39~7.42 (m, 3H), 7.25~7.28 (m,
3H), 3.81 (s, 3H), 3.58 (s, 2H), 1.33 (s, 9H); *C NMR (150 MHz, CDCls): & 159.9,
145.9, 142.5, 135.5, 134.0, 128.7, 128.2, 126.5, 123.4, 120.7, 117.9, 116.8, 57.8, 35.2,
34.5, 31.6. HRMS(EI) calcd. for CyoH2,0: 278.1671, found 278.1664.

Spectral data for 5-chloro-2-methoxy-3-(p-tolyl)-1H-indene (2k”)




'H NMR (500 MHz, CDCls): § 7.41 (d, J = 8.0 Hz, 2H), 7.21~7.24 (m, 4H), 7.01 (dd,
J =78, 1.9 Hz, 1H), 3.81 (s, 3H), 3.52 (s, 2H), 2.37 (s, 3H); *C NMR (125 MHz,
CDCl): 5 161.4, 147.3, 136.6, 133.6, 132.8, 130.1, 129.1, 128.6, 124.2, 122.4, 118.5,
116.3, 57.8, 34.7, 21.3. HRMS(EI) calcd. for C17H15CI10O: 270.0811, found 270.0822.

Spectral data for 5-chloro-3-(4-chlorophenyl)-2-methoxy-1H-indene (2I°)

Cl

o
OMe

'H NMR (600 MHz, CDCls): & 7.47 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.23
(d, J = 7.8 Hz, 1H), 7.22 (d, J = 1.8 Hz, 1H), 7.04 (dd. J = 7.8, 1.8 Hz, 1H), 3.84 (s,
3H), 3.55 (s, 2H); *C NMR (150 MHz, CDCls): & 162.1, 146.6, 133.4, 132.9, 132.4,
131.6, 130.0, 128.6, 124.4, 122.7, 118.4, 115.3, 57.9, 34.7. HRMS(EI) calcd. for
C1sH12Cl,0: 290.0265, found 290.0260.

Spectral data for 6-(tert-butyl)-1-phenyl-1H-inden-2(3H)-one (3h)

'H NMR (600 MHz, CDCls): 6 7.38 (dd, J = 7.8, 1.8 Hz, 1H), 7.30~7.33 (m, 3H),
7.25~7.27 (m, 1H), 7.21 (br, 1H), 7.11 (dd, J = 7.8, 1.2 Hz, 2H), 4.65 (s, 1H), 3.61 (s,
2H), 1.28 (s, 9H); *C NMR (150 MHz, CDCls): & 214.2, 151.2, 140.8, 138.2, 134.3,
128.7, 128.4, 127.2, 125.2, 124.4, 122.8, 60.0, 42.6, 34.8, 31.4. HRMS(EI) calcd. for
CigH200: 264.1514, found 264.1508.

Spectral data for 6-chloro-1-(p-tolyl)-1H-inden-2(3H)-one (3K)
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'H NMR (600 MHz, CDCls): & 7.29~7.30 (m, 2H), 7.15~7.16 (m, 1H), 7.13 (d, J =
7.8 Hz, 2H), 6.96 (d, J = 7.8 Hz, 2H), 4.60 (s, 1H), 3.60 (s, 2H), 2.31 (s, 3H); *C
NMR (150 MHz, CDCly): & 213.0, 143.4, 137.4, 135.5, 134.4, 133.6, 129.6, 128.3
(CHx2), 126.1 (CHx2), 59.5, 42.4, 21.1. HRMS(EI) calcd. for C16H13CIO: 256.0655,
found 256.0648.

Spectral data for 6-chloro-1-(4-chlorophenyl)-1H-inden-2(3H)-one (3I)

'H NMR (500 MHz, CDCls): 6 7.31 (br, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.14 (br, 1H),
7.01 (d, J = 8.5 Hz, 2H), 4.61 (s, 1H), 3.61 (s, 2H); *C NMR (125 MHz, CDCls): &
212.2,142.4,135.7, 135.5, 133.7, 133.6, 129.7, 129.1, 128.6, 126.2, 126.1, 59.0, 42.4.
HRMS(EI) calcd. for C15H10Cl,0: 276.0109, found 276.0099.

Spectral data for methyl 2-(5-chloro-2-formylphenyl)-2-phenylacetate (5a)

'H NMR (600 MHz, CDCls): 6 10.05 (s, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.44 (dd, J =
7.8, 1.8 Hz, 1H), 7.35~7.38 (m, 2H), 7.30~7.33 (m, 1H), 7.23~7.24 (m, 2H), 7.15 (d,
J = 1.8 Hz, 1H), 6.00 (s, 1H), 3.73 (s, 3H); *C NMR (150 MHz, CDCls): & 192.0,
172.3, 141.9, 140.5, 136.8, 136.2, 132.1, 130.8, 129.1, 129.0, 128.0, 127.8, 52.5
(CH3x1, CHx1). HRMS(ESI) calcd. for CigH13CINaOs* (M+Na)* 311.0445, found
311.0446.
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Spectral data for methyl 2-(5-fluoro-2-formylphenyl)-2-phenylacetate (5b)

F (ONQ
O

|

'H NMR (600 MHz, CDCls): & 10.04 (s, 1H), 7.83 (dd, J = 8.4, 6.0 Hz, 1H),
7.30~7.38 (m, 3H), 7.24~7.25 (m, 2H), 7.11~7.15 (m, 1H), 6.87 (dd, J = 10.2, 2.4 Hz,
1H), 6.03 (s, 1H), 3.73 (s, 3H); *C NMR (150 MHz, CDCls): 5 191.7, 172.3, 165.7 (d,
J = 256.5 Hz), 143.6 (d, J = 9.0 Hz), 137.8 (d, J = 10.5 Hz), 136.8, 130.4, 129.0
(CHx2), 127.8, 118.2 (d, J = 24.0 Hz), 114.7 (d, J = 21.0 Hz), 52.7, 52.5. HRMS(ESI)
calcd. for Ci6H13FNaO3" (M+Na)* 295.0741, found 295.0742.

Spectral data for methyl 2-(4-fluoro-2-formylphenyl)-2-phenylacetate (5c)

NG
O @)
F

50(|)

'H NMR (600 MHz, CDCls): & 10.07 (s, 1H), 7.52 (dt, J = 9.0, 1.8 Hz, 1H),
7.34~7.36 (m, 2H), 7.28~7.31 (m, 1H), 7.21~7.23 (m, 2H), 7.19 (dd, J = 6.6, 1.8 Hz,
2H), 5.95 (s, 1H), 3.73 (s, 3H); **C NMR (150 MHz, CDCls): § 191.6, 172.7, 161.9,(d,
J = 247.5 Hz), 137.4, 135.9 (d, J = 3.0 Hz), 135.3 (d, J = 6.0 Hz), 1325 (d, J = 7.5
Hz), 128.9 (CHx2), 127.7, 120.6 (d, J = 21.0 Hz), 120.4 (d, J = 22.5 Hz), 52.5, 52.2.
HRMS(ESI) calcd. for C1H13FNaOs* (M+Na)* 295.0741, found 295.0745.

Spectral data for methyl 2-(4-chloro-2-formylphenyl)-2-phenylacetate (5d)

(ONg
O @)
Cl

54§
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'H NMR (600 MHz, CDCls): & 10.05 (s, 1H), 7.78 (d, J = 1.8 Hz, 1H), 7.45 (dd, J =
8.4, 2.4 Hz, 1H), 7.34~7.36 (m, 2H), 7.29~7.31 (m, 1H), 7.21~7.22 (m, 2H), 7.13 (d,
J = 8.4 Hz, 1H), 5.95 (s, 1H), 3.73 (s, 3H); *C NMR (150 MHz, CDCls): & 191.8,
172.5, 138.4, 137.1, 135.0, 134.2, 134.0, 133.6, 132.0, 129.0, 128.9, 127.7, 52.5, 52.3.
HRMS(ESI) calcd. for C16H13CINaO;" (M+Na)* 311.0445, found 311.0445.

Spectral data for methyl 2-(4-bromo-2-formylphenyl)-2-phenylacetate (5e)

(NG
O (e}
Br

Seé)

'"H NMR (600 MHz, CDCls): 6 10.04 (s, 1H), 7.93 (d, J = 2.4 Hz, 1H), 7.60 (dd, J =
8.4, 2.4 Hz, 1H), 7.34~7.36 (m, 2H), 7.29~7.31 (m, 1H), 7.20~7.22 (m, 2H), 7.06 (d,
J = 7.8 Hz, 1H), 5.94 (s, 1H), 3.73 (s, 3H); *C NMR (150 MHz, CDCls): & 191.7,
172.4, 138.9, 137.2, 137.1, 136.6, 135.2, 132.3, 129.0 (CHx2), 127.7, 121.8, 52.5,
52.4. HRMS(ESI) calcd. for C16H13BrNaOs* (M+Na)* 354.9940, found 354.9944.

Spectral data for methyl 2-(2-formylphenyl)-2-phenylacetate (5f)

N
0]

56§

'H NMR (600 MHz, CDCls): & 10.09 (s, 1H), 7.80 (dd, J = 7.2, 1.8 Hz, 1H),
7.44~7.50 (m, 2H), 7.31~7.34 (m, 2H), 7.27 (it, J = 7.2, 1.2 Hz, 1H), 7.22~7.24 (m,
2H), 7.18 (d, J = 7.2 Hz, 1H), 6.04 (s, 1H), 3.71 (s, 3H); *C NMR (150 MHz, CDCls):
§ 193.3, 172.9, 140.0, 137.6, 135.1, 133.8, 133.7, 130.4, 129.1, 128.8, 127.7, 127.5,
52.7,52.4. HRMS(ESI) calcd. for C16H14NaOs" (M+Na)* 277.0835, found 277.0839.

Spectral data for methyl 2-(2-formyl-5-methylphenyl)-2-phenylacetate (5g)
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'H NMR (600 MHz, CDCls): & 10.04 (s, 1H), 7.69 (d, J = 7.8 Hz, 1H), 7.34 (t, J = 7.8
Hz, 2H), 7.24~7.29 (m, 4H), 7.00 (s, 1H), 6.07 (s, 1H), 3.73 (s, 3H), 2.33 (s, 3H); °C
NMR (150 MHz, CDCls): & 192.9, 173.0, 144.9, 139.9, 137.6, 135.5, 131.4, 131.1,
129.1, 128.7, 128.4, 127.4, 52.5, 52.3, 22.0. HRMS(ESI) calcd. for Ci7H1gNaOs"*
(M+Na)* 291.0992, found 291.0991.

Spectral data for methyl 2-(5-(tert-butyl)-2-formylphenyl)-2-phenylacetate (5h)

SN
@)

5h(|)

'H NMR (600 MHz, CDCls): & 10.04 (s, 1H), 7.73 (d, J = 7.8 Hz, 1H), 7.46 (dd, J =
7.8, 1.8 Hz, 1H), 7.33~7.35 (m, 2H), 7.25~7.29 (m, 3H), 7.23 (d, J = 1.8 Hz, 1H),
6.05 (s, 1H), 3.73 (s, 3H), 1.22 (s, 9H); **C NMR (150 MHz, CDCls): & 192.9, 173.0,
157.6, 139.6, 137.8, 135.3, 131.3, 129.1, 128.7, 127.8, 127.4, 124.5, 52.9, 52.3, 35.3,
30.9. HRMS(ESI) calcd. for CyoH2:NaOs™ (M+Na)* 333.1461, found 333.1465.

Spectral data for methyl 2-(2-formyl-4-methylphenyl)-2-phenylacetate (5i)

'H NMR (600 MHz, CDCls): § 10.06 (s, 1H), 7.61 (br, 1H), 7.26~7.34 (m, 4H), 7.24
(d, J = 7.2 Hz, 2H), 7.08 (d, J = 7.8 Hz, 1H), 6.01 (s, 1H), 3.72 (s, 3H), 2.40 (s, 3H);
13C NMR (150 MHz, CDCls): § 193.5, 173.0, 137.8, 137.6, 137.1, 135.7, 134.5, 133.5,
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130.3, 129.0, 128.8, 127.4, 52.4, 52.3, 20.7. HRMS(ESI) calcd. for Ci7HisNaO3*
(M+Na)* 291.0992, found 291.0993.

Spectral data for methyl 2-(4-(tert-butyl)-2-formylphenyl)-2-phenylacetate (5j)

'H NMR (600 MHz, CDCls): & 10.10 (s, 1H), 7.81 (d, J = 2.4 Hz, 1H), 7.51 (dd, J =
7.8, 2.4 Hz, 1H), 7.33~7.35 (m, 2H), 7.27~7.30 (m, 1H), 7.24~7.26 (m, 2H), 7.09 (d,
J = 8.4 Hz, 1H), 6.00 (s, 1H), 3.73 (s, 3H), 1.32(s, 9H); **C NMR (150 MHz, CDCls):
§ 193.8, 173.1, 150.8, 137.8, 137.1, 133.3, 132.3, 130.9, 130.2, 129.1, 128.8, 127.4,
52.4,52.3, 34.5, 31.1. HRMS(ESI) calcd. for CyoH,;NaO3s" (M+Na)* 333.1461, found
333.1463.

Spectral data for methyl 2-(5-chloro-2-formylphenyl)-2-(p-tolyl)acetate (5k)

'H NMR (600 MHz, CDCls): 6 10.05 (s, 1H), 7.74 (d, J = 8.4 Hz, 1H), 7.43 (dd, J =
8.4, 1.8 Hz, 1H), 7.16~7.18 (m, 3H), 7.12 (d, J = 7.8 Hz, 2H), 5.94 (s, 1H), 3.72 (s,
3H), 2.34 (s, 3H); *C NMR (150 MHz, CDCls): 6 192.0, 172.5, 142.1, 140.5, 137.6,
136.0, 133.7, 132.1, 130.7, 129.8, 128.9, 127.9, 52.5, 52.2, 21.1. HRMS(ESI) calcd.
for C17H1sClOs" (M+H)* 303.0782, found 303.0783.

Spectral data for methyl 2-(5-chloro-2-formylphenyl)-2-(4-chlorophenyl)acetate
(51)
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'H NMR (600 MHz, CDCls): & 10.02 (s, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.47 (dd, J =
7.8, 1.8 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 7.17 (d, J = 1.8 Hz,
1H), 6.02 (s, 1H), 3.73 (s, 3H); **C NMR (150 MHz, CDCls): & 192.0, 172.0, 141.3,
140.6, 136.6, 135.3, 133.9, 132.0, 130.6, 130.4, 129.2, 128.2, 52.6, 51.7. HRMS(ESI)
calcd. for C16H13Cl,05" (M+H)" 323.0236, found 323.0235.

Spectral data for methyl 2-(2-benzoyl-4-chlorophenyl)acetate (6a)

'H NMR (600 MHz, CDCls): § 7.79 (dd, J = 8.4, 1.8 Hz, 2H), 7.58~7.61 (m, 1H),
7.45~7.48 (m, 2H), 7.43 (dd, J = 8.4, 2.4 Hz, 1H), 7.35 (d, J = 2.4 Hz, 1H), 7.29 (d, J
= 8.4 Hz, 1H), 3.82 (s, 2H), 3.53 (s, 3H); **C NMR (150 MHz, CDCls): § 196.5, 171.2,
139.9, 137.0, 133.4, 133.1, 132.7, 132.2, 130.8, 130.3, 129.6, 128.5, 52.0, 38.0.
HRMS(ESI) calcd. for C15H14CI05" (M+H)* 289.0626, found 289.0627.

Spectral data for methyl 2-(2-benzoyl-4-fluorophenyl)acetate (6b)

O

e
6bO OMe

'H NMR (600 MHz, CDCls): & 7.78~7.80 (m, 2H), 7.57~7.60 (m, 1H), 7.45~7.47 (m,
2H), 7.32 (dd, J = 8.4, 5.4 Hz, 1H), 7.16 (td, J = 8.4, 3.0 Hz, 1H), 7.08 (dd, J= 8.4, 3.0
Hz, 1H), 3.82 (s, 2H), 3.53 (s, 3H); **C NMR (150 MHz, CDCls): & 196.6, 171.4,
160.9 (d, J = 247.5 Hz), 140.0 (d, J = 6.0 Hz), 137.0, 133.4 (d, J = 7.5 Hz), 133.3,
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130.3, 129.6, 128.5, 117.7 (d, J = 21.0 Hz), 116.8 (d, J = 24.0 Hz), 51.9, 37.8.
HRMS(ESI) calcd. for Ci6H13FNaOs" (M+Na)® 295.0741, found, 295.0740.

Spectral data for methyl 2-(2-benzoyl-5-fluorophenyl)acetate (6c)

@)

6¢c
O OMe

'"H NMR (600 MHz, CDCly): 6 7.75~7.77 (m, 2H), 7.56~7.59 (m, 1H), 7.45 (t, J = 7.8
Hz, 2H), 7.40 (dd, J = 8.4, 6.0 Hz, 1H), 7.07 (dd, J = 9.0, 3.0 Hz, 1H), 7.01 (td, J =
8.4, 3.0 Hz, 1H), 3.89 (s, 2H), 3.57 (s, 3H): *C NMR (150 MHz, CDCls): & 196.9,
171.1, 163.7 (d, J = 252.0 Hz), 137.8, 137.4 (d, J = 7.5 Hz), 134.3, 133.0, 132.6 (d, J
= 9.0 Hz), 130.2, 128.4, 119.0 (d, J = 22.5 Hz), 113.4 (d, J = 21.0 Hz), 52.0, 38.7.
HRMS(ESI) calcd. for C1H13FNaO3" (M+Na)* 295.0741, found 295.0743.

Spectral data for methyl 2-(2-benzoyl-5-chlorophenyl)acetate (6d)

Cl I I
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'H NMR (600 MHz, CDCly): § 7.76~7.77 (m, 2H), 7.56~7.59 (m, 1H), 7.44~7.46(m,
2H), 7.29~7.35 (m, 3H), 3.86 (s, 2H), 3.56 (s, 3H); *C NMR (150 MHz, CDCls): &
197.0, 171.0, 137.5, 136.9, 136.6, 136.1, 133.1, 131.9, 131.4, 130.3, 128.4, 126.7,
52.0, 38.4. HRMS(ESI) calcd. for CisHi3CINaOs" (M+Na)® 311.0445, found
311.0448.

Spectral data for methyl 2-(2-benzoyl-5-bromophenyl)acetate (6e)

'H NMR (600 MHz, CDCl3): & 7.76 (dd, J = 8.4, 1.2 Hz, 2H), 7.56~7.59 (m, 1H),
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7.51 (d, J = 1.8 Hz, 1H), 7.44~7.47 (m, 3H), 7.26 (d, J = 8.4 Hz, 1H), 3.85 (s, 2H),
3.55 (s, 3H); *C NMR (150 MHz, CDCls): § 197.1, 171.0, 137.4, 137.1, 136.1, 134.8,
133.2, 131.5, 130.3, 129.7, 128.4, 125.3, 52.0, 38.3. HRMS(ESI) calcd. for
C1sH13BrNaO;" (M+Na)* 354.9940, found 354.9940.

Spectral data for methyl 2-(2-benzoylphenyl)acetate (6f)

'H NMR (600 MHz, CDCls): & 7.78~7.80 (m, 2H), 7.55~7.58 (m, 1H), 7.43~7.47 (m,
3H), 7.31~7.39 (m, 3H), 3.88 (s, 2H), 3.54 (s, 3H); *C NMR (150 MHz, CDCls): &
198.0, 171.6, 138.3, 137.8, 133.9, 132.9, 131.8, 130.9, 130.3, 130.0, 128.3, 126.5,
51.9, 38.7. HRMS(ESI) calcd. for C1gH1:NaOs* (M+Na)* 277.0835, found, 277.0841.

Spectral data for methyl 2-(2-benzoyl-4-methylphenyl)acetate (6g)

'H NMR (600 MHz, CDCls): & 7.79 (dd, J = 8.4, 1.2 Hz, 2H), 7.55~7.58 (m, 1H),
7.43~7.46 (m, 2H), 7.22~7.27 (m, 2H), 7.18 (s, 1H), 3.81 (s, 2H), 3.53 (s, 3H), 2.33 (s,
3H); 3C NMR (150 MHz, CDCls): § 198.2, 171.8, 138.2, 137.9, 136.4, 132.9, 131.6
(CHx2), 130.8, 130.5, 130.3, 128.3, 51.8, 38.3, 21.0. HRMS(ESI) calcd. for
Ci17H1705" (M+H)*269.1172, found 269.1175.

Spectral data for methyl 2-(2-benzoyl-4-(tert-butyl)phenyl)acetate (6h)

O
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'H NMR (600 MHz, CDCl3): & 7.79~7.81 (m, 2H), 7.56~7.58 (m, 1H), 7.43~7.48 (m,

S21



3H), 7.38 (d, J = 2.4 Hz, 1H), 7.27 (d, J= 7.8 Hz, 1H); *C NMR (150 MHz, CDCls):
§ 198.4, 171.9, 149.5, 137.8 (Cx2), 132.9, 131.4, 130.8, 130.4, 128.3, 127.8, 127.2,
51.8, 38.2, 34.5, 31.1. HRMS(ESI) calcd. for CyH2,NaO;" (M+Na)* 333.1461, found
333.1463.

Spectral data for methyl 2-(2-benzoyl-5-methylphenyl)acetate (6i)

'H NMR (500 MHz, CDCls): & 7.77 (d, J = 7.0 Hz, 2H), 7.55 (t, J = 7.5 Hz, 1H),
7.41~7.45 (m, 2H), 7.29 (d, J = 8.0 Hz, 1H), 7.15 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H),
3.86 (s, 2H), 3.55 (s, 3H), 2.39 (s, 3H); *C NMR (125 MHz, CDCls): § 198.0, 171.9,
141.5, 138.2, 135.3, 134.2, 132.7 (CHx2), 130.7, 130.3, 128.2, 127.1, 51.9, 38.8, 21.4.
HRMS(ESI) calcd. for C17H1sNaOs" (M+Na)*™ 291.0992, found 291.0990.

Spectral data for methyl 2-(2-benzoyl-5-(tert-butyl)phenyl)acetate (6j)

O
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'H NMR (600 MHz, CDCls): & 7.79 (dd, J = 8.4, 1.2Hz, 2H), 7.54~7.57 (m, 1H),
7.42~7.45 (m, 2H), 7.30~7.34 (m, 3H), 3.92 (s, 2H), 3.55 (s, 3H), 1.34 (s, 9H); **C
NMR (150 MHz, CDCls): & 198.0, 171.9, 154.4, 138.2, 135.3, 133.9, 132.6, 130.5,
130.3, 129.1, 128.2, 123.4, 51.8, 39.1, 34.9, 31.1. HRMS(ESI) calcd. for CaoH2303"
(M+H)* 311.1642, found 311.1644.

Spectral data for methyl 2-(4-chloro-2-(4-methylbenzoyl)phenyl)acetate (6k)

0
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'H NMR (500 MHz, CDCls): & 7.69 (d, J = 8.5 Hz, 2H), 7.42 (dd, J = 8.0, 2.0 Hz, 1H),
7.34 (d, J = 2.0 Hz, 1H), 7.25~7.29 (m, 3H), 3.79 (s, 2H), 3.53 (s, 3H), 2.42 (s, 3H);
3C NMR (125 MHz, CDCls): § 196.2, 171.2, 144.4, 140.1, 134.3, 132.9, 132.6, 132.0,
130.5 (CHx2), 129.4, 129.2, 51.9, 37.9, 21.7. HRMS(ESI) calcd. for C17H1CIO5"
(M+H)" 303.0782, found 303.0784 .

Spectral data for methyl 2-(4-chloro-2-(4-chlorobenzoyl)phenyl)acetate (6l)
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'H NMR (500 MHz, CDCls): & 7.74 (d, J = 8.5 Hz, 2H), 7.43~7.45 (m, 3H), 7.31 ( d,
J=2.0 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 3.83 (s, 2H), 3.54 (s, 3H): *C NMR (125
MHz, CDCls): & 195.3, 171.1, 139.9, 139.4, 135.3, 133.1, 132.7, 132.2, 131.6, 130.9,
129.4, 128.8, 52.0, 37.9. HRMS(ESI) calcd. for Ci6H13Cl,05" (M+H)" 323.0236,
found 323.0237.

S23



Current Data Parameters

NAME
EXPNO
PROCNO

3-12-10
1
3

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD 5
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

MCREST 0

PL1 0

SI
SF
WDW
SSB
LB
GB
PC

coo

= CHANNEL {1 =

20131211

spect
mm QNP 1H/1

8382.222 Hz
0.255805 Hz
1.9546632 sec

32

59.650 usec
6.50 usec

295.3 K
2.00000000 sec

sec
0.01500000 sec

1H
10.00 usec

dB
598.7029935 MHz

F2 - Processing parameters
32768

598.7000239 MHz
no

Hz

W NOWOMSN®N
VOO MMHNOO
O W LWIWLWOWN
[ e O el e el ol o

7399
74390
7379
TS
7.330
Ts3217
7317
T 303
71.303

I N

="

1h

OMe

——3.486
—3.360

1.382
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Current Data Parameters
NAME 2013-12-10
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131211
Time 7.24
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 100
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 2048
DW 11.100 usec
DE 6.50 usec
TE 296.8 K
D1 3.50000000 sec h L
T T30 0000—se
DELTA 3.40000010 sec ( A

MCREST 0 sec

=
a
=
&
=
o

.01500000 sec

OMe

= CHANNEL f1

dB
150.5597948 MHz

= = CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 92.00 usec 1h %
PL2 120.00 dB
9.00 dB - J
14.00 dB 1 |
SEU. OJ0. TUZ2J9Y930 MH

F2 - Processing parameters

65536
SF 150.5432686 MHz
EM

LB 3.00 Hz

PC 0.50

l Il . i L L)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2014-04-
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140422
Time 6.37
INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 9578.544
FIDRES 0.292314
AQ 1.7105396
RG 3L
DW 52.200
DE 6.50
TE 296.6
D1 2.00000000

0 sec
MCWRK 0.01500000

=== CHANNEL fl ====

Hz
Hz
sec

usec
usec

sec

usec
dB
MHz

MHz

NUC1 1H
P1 10.0
PL1 3.00
SFO1 598.7035922
F2 - Processing parameters
ST 32768
SF 598.7000267
WDW no
SSB 0

1B 0 Hz

GB 0

PC 1.00

7.650
7.647
7.442
7.428
7.394
7381
7.223
7.220
7.210
7.206

/
}

7.198
7.185

5.802

Cl

1k

OMe

4

3.442
3.429
2.367

<

[
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Current Data Parameters

NAME 2014-04-21

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140422

Time

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zgpg

TD 32768

SOLVENT CDC13

NS 100

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec

RG 048 1A

DW 11.100 usec

DE 6.50 usec

TE 298.0 K

D1 3.50000000 sec

dll 0.03000000 sec

DELTA 3.40000010 sec OMe

MCREST 0 sec

MCWRK 0.01500000 sec CI

======== CHANNEL fl

NUC1 13C

Pl 4.80 usec

PL1 0 dB

SFO1 150.5597948 MHz \

= CHANNEL f2 1k R

CPDPRG2 waltzl6

NUC2 1H

PCPD2 92.00 usec

PL2 120.00 dB i

PLIZ 9.00 dB T

PL13 14.00 dB

SF02 598.7029935 MHz

F2 - Processing parameters

SI 65536

SF 150.5432699 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.00

|1 1 | .

I I e e I L B B e I Bl R R A IR Rl IR A AR AR RARAA RS MRS AR RARARS AR ARREEE |

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 0422.fid
EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 16384
SF 499.8068866 MHz
WDW M
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e N
OMe
\ J
x Il . bLm Jl TN l . . A
O (O|W|N [=2] o
Qe Qe Qe
|| N[ - - M

10 9 8 7 6 5 4 3 2 1 ppm
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urrent Data Parameters
NAME 0422.fid
(o] 2
OCNO 1
2 Pr ing parameter
65536
25.6794580
EM
0
0.30
0
1.00
OMe
| m| ) JJ
I
......... R I I I I B I I I I I R I I R R R AR ALY RS AR AN ML LY RARRARRRRS

190 180 170 160 150 140 130 120 110 100 90 80



7.299
7.297
7.294
7.288
7.285
7.283
T 215
7273
7.272
7.269
T 255
252
7.250
7.244
7.243
7.240
7.236
7230
7.228
7.226
1138
7137,
7.134
V133
7.124
TF:123
T 121
T=120;
7.091
7.088
7..085
7.079
Fr= 0
7075
7.060
7.047
6.978
6:.977
6.976
6,975
5.688

e \| [

Current Data Parameters

NAME 2013-09-03-Intermediate
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date_ 20131030
Time

INSTRI spect

PRO 5 mm QNP 1H/1

PUL 29

D 32768
SOLVENT CDC13

NS 16

DS

sec
usec
usec
K
sec

sec

SWH »
FIDRES 0.256020
AQ 1.9530228
RG 12
D 59.600
DE 6.50
TE 297.0
D1 2.00000000
MCREST 0 sec
MCWRK 0.01500000

= CHANNEL f1

1H
10.00 us

0 a

B
598.7029935

SF 598.7000263
WDW no

r
w
coco
N

MHz

F2 - Processing parameters
32768

MHz

—4.446
— 34747

2a

OMe
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Current Data Parameters
NAME 2013-09-03-Intermediate
2
45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
'%_ oy PR .afeﬁ_ A " ~ " I, INE) ik Al
L 11T usec 2l r a4 L0 L [ & Y ! i3
6.50 usec ( 3
298.3 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
T 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
Noct Cl
Pl
PL1 0 dB
SFO1 50.5597948 OMe
2a
\. J
™ !

14.00
598.7029935 MHz

F2 - Processing parameters
SI 65536
150.5432369 MHz
EM
0
3.00 Hz
0
0.50

P ) o ) : o L,

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-11-25-P
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131126
Time 6.29
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2g
41106
CDC13
16

0
7183.908 Hz
0.174765 Hz

2.8610277 sec

128
9.600 usec

6.50 usec
295.9 K

2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
oo —— CHANNEL fl ========
NUC1 1H
P1 8.90 usec
PL1 3.00 dB
SFO1 598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000255 MHz
WDwW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00

——4.458

-

—3.747

10.0 95 9.0
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Current Data Parameters
NAME 2013-11-25-P
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131126
Time 6.34
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
TD 32768
SOLVENT CDC13
NS 125
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec l I J
BG 248 |
DW 11.100 usec , N
DE 6.50 usec
TE 297.2 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f£1 F
NUC1 13C
Pl 4.80 usec
PL1 0 aB OMe
SFO1 150.5597948 MHz
= = CHANNEL f2 ==== =
waltzlé
1H 2b {
A

92.00 usec
120.00 dB___ ’ J J I

9T00"an
14.00 dB
598.7029935 MHz
F2 - Processing parameters
SI 65536
SF 150.5432404 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50
N L Il Jl

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



7.289
75287
7.285
7.276
P28
7265
7263
7.242
7.240
7.238
74231
7.228
T'.223
7,218
7215
T213
7.090
7.088
7.085
7.076
7.075
6.928
6.919
6.914
6.905
6.860
6.856
6.845
6.841
6.637
6.633
6.624
6.621
6.620
6.617
6.607
6.603
5.6117

o —\\ee—————

Current Data Parameters

NAME 2013-12-16
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131216
Time 14.03
INSTR spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13
NS 16
DS
SWH
FIDRES 0.255805 Hz
AQ 1.9546632 sec
RG 2
D! 59.650 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935

WDW no

MHz

—4.417

2c

QMe




™ N < o m NO WM~ — 0w m
[T} © o © r~ [SKe) ~HA®MN NOouwn < © — oo ~ o
. . . .« e MR AR n ~N O~ ©o o
— SN 1 © r~ © 0~ o0 W0 . .. ..
~ w0 <« < ™ m NNNNN cocoo © ~ 0 ~
— — — — — R o o~~~ [ToRTs)
Current Data Parameters
NAME 2013-12-16
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131216
Time 14.05
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
BG, Q48 (N
DW 11.100 usec r
DE 6.50 usec - N
TE 295.4 K
D1 3.50000000 sec
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
dB
150.5597948 MHz ’ OMe
= CHANNEL £2 = F
waltz16 2c
1H
92.00 usec ~ 4
120.00 dB .
9,00 dB

14.00 dB
598.7029935 MHz

F2 Processing parameters

SI 65536

SF 150.5432376 MHz
WowW EM

SSB 0

LB 3.00 Hz
GB 0

PC 0.50

| L | I L " v N e

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-20
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters

20131219
spect
5 mm QNP 1H/1
29
D 32768
SOLVENT CDC13
NS 16
DS
SWH
FIDRES 0.255805 Hz
AQ 1.9546632 sec
RG 2
D! 59.650 usec
DE 6.50 usec
TE 292.8 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935 MHz

F2 - Processing parameters
SI 32768

SF 598.7000264 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

7.289
7.287
7.284
T.2775
V22
7265
7263
7.245
7.243
7.240
794239
7237
7.236
7.234
T 281
7.226
P22l
7.218
T 21:6
7.124
14123
T122
Tl
7.084
7.081
7.078
7.069
6,913
6.911
5.666

—_—

CI’

OMe

11.03

— 3752
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Current Data Parameters
NAME 2013-12-20
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
ate_ 20131219
5
0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
'~‘§§ ™ o _AAzﬂ&g_ " akadac i - ik | ) -
o Y i Y N v ooy THW " N H Y L . .
DE .50 usec
TE 294.9 K ( )
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
Pl 4.80 usec
PL1 0 dB
SFO1 150.5597948 MHz OMe
- = CHANNEL £2 === Cl
wal 2(’
1H L )
92.00 usec
120.00 dB "
TI.0 sl A

0 dB

14.0
598.7029935 MHz

F2 - Processing parameters
s 65536

SF 150.5432390 MHz
WDW EM
SSB 0

LB 3.00 Hz
GB 0

PC 0.50

L Lo ] o =) n .

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

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

NAME 2013-12-24
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters

20131223
13.48
spect
5 mm QNP 1H/1
29
D 32768
SOLVENT CDC13
NS 16
DS
SWH
FIDRES 0.255805 Hz
AQ 1.9546632 sec
RG 128
D! 59.650 usec
DE 6.50 usec
TE 290.1 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec = =
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935 MHz

F2 - Processing parameters
SI 32768

SF 598.7000262 MHz
WDW no

SSB
LB

GB

PC 1.00

Hz

coo

7.226
7.224
7.218
7.216
7.214
7.078
7.075
7:072
7.064
7.062
7'.059
6.862
6.849
5.658

—4.401

Br

—3.749




w0 ™ n ™ OWHWVr~OMNOO
o o < ~ = NOoO A — — O o ™ 0
. . sl A e e Tw . ~ N O~ ~ ™
— o [= 3 ot 00~ W N e .
~ <« <« ™ NNNNNNN © ~r~ 0 ~ <
— — — A o ~r-r- [TaJTs)
Current Data Parameters
NAME 2013-12-24
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131223
Time
INSTRUM
PROBHD 5 mm QNP
PULPROG
™D
SOLVENT
NS
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG QA4S
TDW 11.100 usec ’ T
DE 6.50 usec - ~
TE 291.0 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
P 4.80 usec
PL1 0 dB
SFO1 150.5597948 MHz OMe
= CHANNEL £2 - Br
walt

§ e —— : | l

92.00 usec

120.00 dB

RIS
3 14.00 dB
SFO2 598.7029935 MHz
F2 - Processing parameters
SI 65536
SF 150.5432376 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50

! Lol “ JJ » |

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-01
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131202
Time 13.50
INSTR spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13
NS 16
DS
SWH »
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 256
D! 59.600 usec
DE 6.50 usec
TE 296.5 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935 MHz

WDW no

IS N

n -

By ~

~OWWWYWWYWWYWYWYONY < ”
r 2

OMe
2f

. J
, e .
[eJf=] 2] N N~
SIS = S S
|- = L (3]
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Current Data Parameters

NAME 2013-12-01

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131202

Time 20.34

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 2gpg

TD 32768

SOLVENT CDC13

NS 6144

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz

AQ 0.3637748 sec

G Q48

DW 11.100 usec

DE 6.50 usec

TE 297.8 K

D1 3.50000000 sec

dll 0.03000000 sec

DELTA 3.40000010 sec

MCREST 0 sec

MCWRK 0.01500000 sec

=mnnmnss CHANNEL f]l ss=smeme

NUC1 13C

PL 4.80 usec

PL1 0 dB

SFO1 150.5597948 MHz OMe

= CHANNEL f2

CPDPRG2 waltzl6é

NUC2 1H 2f

PCPD2 92.00 usec

PL2 120.00 dB .
J.00 db
14.00 dB

3
SFO2

SI

598.7029935 MHz

F2 - Processing parameters
65536

SF 150.5432383 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 0.50

L1

L L B B I I I I L I I B L R IR A RS LA AR SRS LARRAA ALY RARRARAARS RAR SRS

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-11-20
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131119
Time 11.57
INSTR spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13
NS 16
DS
SWH »
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 128
D! 59.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7034418

WDW no

MHz

——4.439

,
=

— 35741

2.240
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Current Data Parai ]
NAME 2013-11-20
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
ate_ 20131119
e 12.16
TRUM spect
5 mm QNP 1H/1
2gpg
32768
CDC13
281
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
< a4 " “ P
DW 11.100 usec = d
DE 6.50 usec r N\
TE 298.2 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
Pl 4.80 usec
PL1 0 dB
SFO1 150.5597948 MHz OMe
s = CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H L 29 )
PCPD2 92.00 usec
Y. 120.00 dB "
aav ey ‘ ;

3 14.00 dB
SF02 598.7029935 MHz
F2 - Processing parameters
s 65536
SF 150.5432370 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50

. | 1 P ; . L

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 2013-12-11
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131211
Time 12.08
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13 (
NS 16
DS 0
SWH 8382.222 Hz
FIDRES 0.255805 Hz
AQ 1.9546632 sec
RG 512
DW 59.650 usec
DE 6.50 usec
TE 295.7 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec OMe
= CHANNEL {1 = i s o
1H 2h
Pl 10.00 usec L
PL1 0 aB
SFO1 598.7029935 MHz
F2 - Processing parameters
SI 32768
SF 598.7000257 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
[0 =1Y) N~ «© @
o9 i1 N o
ANN|N|AN o o o

1,231

1
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Current Data P
NAME 2
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20131211
Time 12.25
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 300
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
) 0.3637748 sec
L 008 " o " L . - adianld ~ e "
e 11,100 usec % o ¥
6.50 usec, N
296.9 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 use
dB
150.5597948 MHz OMe
CHANNEL f£2
CPDPRG2 wal
NUC2 1H 2h
PCPD2 92.00 usec\ s
PL2 120.00 dB A ~ v Ao
PLY o ¥ » "
PL13 14.00 dB
SFO2 598.7029935 MHz
Processing parameters
65536
150.5432376 MHz
EM
0
3.00 Hz
0
0.50
b AR N .wJ st o .l “:l.', . ; ! i it L“mem e PSPURPTSIRTES: 1 S bt
L e I e i e T B R I I I I I s R Rl LR RS LA RS R AR |

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

ppm



Current Data Parameters

NAME 2014-03-25
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 0140321

Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS 0

SWH 9578.544 Hz
FIDRES 0.292314 Hz
AQ 1.7105396 sec
RG 128

DW 52.200 usec
DE 6.50 usec
TE 293.4 K
D1 2.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
mesmszss CHANNEL fl sssesses
NUC1 1H

P1 10.00 usec
PL1 3.00 dB
SFO1 598.7029935 MHz

F2 - Processing parameters
ST 32768

SF 598.7000250 MHz
WDW no

SSB 0

1B 0 Hz

GB 0

PC 1.00

72298
7.296
7,293
7.287
7.284
7.282
7.274
P21
74245
7.242
7.240
7.234
7.230
7.226
7.220
7.218
7.216
7133
7.131
7.128
T 119
7.118
7.011
6.928
6.915
6.801
6.800
6.789
6.787
5.697

T

——4.456

——3.760

e

2.342

3.07




o~ S T OO NANANNO
— © O \© VW HOWLNO 0 — oo N o 0
. . . R © ~N O~ n ™ n
o ™M © oo WOWOMmMN . . .. .
~ T MMM NNNNN A © ~r~ 0 ~ o
— — o o o~~~ n " ~
Current Data Parameters
NAME 2014-03-25
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140321
Time 10.37
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
TD 32768
SOLVENT CDC13
NS 200
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG Q48 U A L
DW 11.100 usec r ~N
DE 6.50 usec
TE 295.0 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
Pl 4.80 usec
PL1 0 dB OMe
SFO1 150.5597948 MHz
= CHANNEL f2 = = H
waltzlé 2'
1H \. J
92.00 usec
120.00 dB
I00 as” T

14.00
598.7029935 MHz

F2 - Processing parameters
SI 65536

SF 150.5432431 MHz
WDW EM
SSB 0

LB 3.00 Hz
GB 0

PC 0.50

| L |

R L I o I e ) B B ) I B R R A IRl IR B LR IR RS MRS KA RS R AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 2013-12-28
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131225
Time 12.30
INSTR spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13 (
NS 16
DS
SWH
FIDRES 0.255805 Hz
AQ 1.9546613 sec
RG 128
D! 59.650 usec
DE 6.50 usec
TE 294.2 X
D1 2.00000000 sec -~ - -
MCREST 0 sec
MCWRK 0.01500000 sec OMe
= CHANNEL f1
1H
10.00 usec
0 dB .
598.7029935 MHz
F2 - Processing parameters
SI 32
SF 598.7000264 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
.AL | T
™ (©O|r—=|N [=] ~ el
b bl £ e S < b
ANNNN - [y}
L I A B N L S A L e B B B T T
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Current Data Parameters
NAME 2013-12-28
EXPNO 2
PROCNO 1
45045.047 Hz
1.374666 Hz
0.3637748 sec
o el " & " il s e " - oy =
> 1T.1 C 3 v Y g v LA
6.50 usec ( B
295.6 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
T 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1
Pl

14.00 dB
598.7029935

F2 - Processing parameters
SI 65536
150.5432383 MHz
EM
0
3.00 Hz
0
0.50

) (O - . . ,JL N n

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 2014-04-23
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140422
Time 12.31
spect
5 mm QNP 1H/1
PULPROG zg
D 32768 ( B
SOLVENT CDC13
NS 16
DS 0
SWH 9578.544 H
FIDRES 0.292314
AQ 1.7105396 sec
RG 32
DW 52.200 usec
DE 6.50 usec
TE 293.5 K
D1 2.00000000 sec Cl
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL {1 = OMe
1H
10.00 usec
3.00 dB 2k
598.7035922 MHz . J
F2 - Processing parameters
SI 32768
SF 598.7000260 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
1 QL u.lmL. ol
=31 2k =) (=} [o2] ©o N
S(S(S)2 Q RN A N
™ N~ - o (3 N
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Current Data Parameters
NAME Hao-ph-Me-I-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140421
Time 21.32
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 100
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG. 048,
DW 11.100 usec ( 3
DE 6.50 usec
TE 293.2. K
D1 3.50000000 sec
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
2:00 a5 Cl
150.5597948 MHz
= CHANNEL f2 = OMe
waltzl6é
1H
92.00 usec 2k
120.00 dB \ Y, i
9.00 dB

14.00 dB
598.7029935 MHz

F2 Processing parameters

SI 65536
SF 150.5432459 MHz
WowW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
cY 4.00 cm
F1p 200.000 ppm
F1 30108.65 Hz
F2P -10.000 ppm
F2 -1505.43 Hz
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Current Data Parameters

NAME 0424.fid
EXPNO 1
PROCNO 3

F2 - Processing parameters
SI 384

SF 499.8069107 MH
WDW EM
SSB

LB 0.30
GB

BC 1.00

mmmmmmmmmmm
OOOOOOOOOOO

hhhhhhhhhhh

~\ /g

5.:675

——4.408

——3.738

S
10.0 95

9.0

8.5 :

s 20 15 ppm
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-  Hd+d HAdddddd — o ~~ o~ n 0
ren ers
E fid
°NO 2
OCNO 1
Pxc ng paramet
65536
25.6794359
EM
E 0
0.30
0
P 00
e . s o ‘ ‘ ‘ - Jw s e ’ | it

| Ll H 1 |’

""""" | T T I I I I A I MM IR AR AR AR AR AR RN RN A
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7527
V525
74522
7.514
7.512
7.435
7.432
7.423
7.420
7.412
7.409
7.306
7.303
7301
7.294
7.291
7.290
7.281
T279
T 277
7.253
74250
7.241
7.238
7.224
7.037
7.034
7.024
7.021

Current Data Parameters

NAME 2013-10-30
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters

20131101
12.31
spect
5 mm QNP 1H/1
29
D 32768
SOLVENT CDC13
NS 16
DS
SWH »
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 512
D! 59.600 usec
DE 6.50 usec
TE 297.3 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935 MHz

F2 - Processing parameters
SI 32768

SF 598.7000261 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

—3.824

——3.547
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Current Data eters

NAME Hao-131101

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date, 20131031

Time 20.34

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zgpg

TD 32768

SOLVENT CDC13

NS 649

Ds 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz
) 0.3637748 se

n— - , | VR oo - " S AN
ks A\ YHawre " Lo Bl bk Aatdad ikt At L o ity L
6.50 usec -
2979 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
00000000 sec
0.01500000 sec

= CHANNEL f1 =

13c B Cl

4.80 usec
0.00 dB

150.5597948 MHz OMe

CHANNEL f£2

CPDPRG2 wal '

NUC2 1H L 2a )

PCPD2 92.00 usec

PL2 120.00 dB " " ek - o "

idviy s g " g uns T o i o v - L ey T ol v
PL13 14.00 dB

SFO2 598.7029935 MHz

EM

0
3.00 Hz
0

0.50

1D NMR plot parameters

cX 20.00 cm
cY 4.00 cm
F1p 135.000 ppm
Fl 20323.34 Hz
F2P 115.000 ppm
F2 17312.47 Hz

N — - JL AR . y i . ;| .

L \ " u ' L Y ot Mt Lisg g ol i L bl oo

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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~

7.416
7.409
7.406
7.:301
7.299
7297
7.:289
7.286
7.285
7.276
7.274
T:272
7.254
7.245
7.241
T:232
7.008
7.004
63992
6.987
6757
6.753
6.743
6.741
6.739
6.737
6.727
63723

Current Data Parameters

NAME 2013-11-26
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131126
Time 12.57
INSTR spect
PRO 5 mm QNP 1H/1
PUL 29
D 41106
SOLVENT CDC13
NS 16
DS
SWH
FIDRES Hz
AQ 2.4499676 sec
RG 51
D! 59.600 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
8.90 usec

3.00 dB
598.7035922 MHz

F2 - Processing parameters
32768

SF 598.7000255 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

—34:829

——3.545

3.00




Current Data Parameters

NAME
EXPNO
PROCNO

2013-11-26
2

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

5 mm QNP

20131126
13.03
spect
1H/1
zgpg
32768
CDC13
4096

0
45045.047 Hz
1.374666 Hz
0.3637748 sec

162.10
161.96

_—163.56
-<:::

147.34

147.28

g

124.09

T™~126
=

J

124.03
—116.67

109.04
108.89
105.94
105.78

w
~

A

7721
77.00

76.79

57.82

34.55

= CHANNEL f1 =

0 s

0 dB

CHANNEL f£2

11.100 usec

6.50 usec
.50000000 sec
0.03000000 sec
3.40000010 sec

ec
0.01500000 sec

136
4.80 usec

150.5597948 MHz

1H

2b'

OMe

92.00 usec
120.00 dB

L

00 aB
4.00 dB
598.7029935 MHz

EM

3.00 Hz

0.50

L

L.

(|-

by b 4 s e

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



7.547
7.544
7.541
T 533
7531
7.528
7.424
7.421
7412
7.409
7.401
7.398
7.396
T4292
7290
7.288
7278
7267
7.265
70263
7.240
7.214
7.206
7.200
7.192
7.083
7.081
7.079
7.069
75067
7.065
6.930
6.926
6.914
B 91
6.900
6.896

e Vs

Current Data Parameters

NAME 2013-12-18
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131217
T, 12.26
spect

5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8382.222 H
FIDRES 0.255805
AQ 1.9546632 sec
RG 512
DW 59.650 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
MCRES 0 sec
MCWRK 0.01500000 sec

CHANNEL f1 =

1H
10.00 usec

dB
598.7029935 MHz

WDW no

—3.810

——3.566

Lo

™ AN~
{;Ji;t; :j:qtgw
NN ===
— T B

7.5

7.0
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Current Data P eters
NAME 2 12-18
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date, 20131217
Time 20.00
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 6144
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec l l
R 24 o | A o
DW 11.100 usec % ‘r T
E 6.50 usec N
E 297.8 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
dB
150.5597948 MHz OMe
CHANNEL £2 F
CPDPRG2 wal v
NUC2 1H 2c )
PCPD2 92.00 usec
120.00 dB " ll N
e
.00 dB
598.7029935 MHz
Processing parameters
65536
150.5432363 MHz
EM
0
3.00 Hz
0
0.50
R J_J._ " l L ‘ ) ol | A N ‘_J 5 L o o a0 J
Y W ot a p gy Y ) WY

I I e B B e I I I L e I B I L I B IR AR
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Current Data Parameters
NAME 2013-12-22
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
20131219
12,21
spect
5 mm QNP 1H/1
zg
32768
CDC13
16
0 e 2
8382.222
0.255805 Hz
1.9546632 sec
59.650 usec
6.50 usec
292.3 K
2.00000000 sec
0 sec
0.01500000 sec
N OMe
= CHANNEL f1 =
1H
10.00 usec CI N
0 ar 2d
598.7029935 MHz . J
F2 - Processing parameters
SI 32768
SF 598.7000264 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
A oy
1
oM | | (=
SN O N el
AN/NN|N ™ N
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Current Data P
NAME 2
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20131219
Time 12.26
STRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
T] 32768
SOLVENT CDC13
NS 511
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
i B PR T Y b L " g table. PWRYOT T " L m ohabaihl Al i Al S n TROREARTPT ¥ VY § TN ROREIPr SPRPRIOTY FEe o yron
oot v y TP e " whd ke gy | A b " Y L L Ll iy hond
D! usec - ~
TE K
D1 3 sec
dil 0. sec
DELTA 3.40000010 sec
EST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
dB
150.5597948 MHz OMe
CHANNEL £2 = Cl .
wal 2d
\ J
120,00 " " T i "
o o " o) . W Y
14.00 dB
598.7029935 MHz
F2 Processing pa eters
I 536
150.5432390 MHz
EM
0
3.00 Hz
0
0.50
" S ERPOIe —— - A " il N ——— A RN
W My s et Hartinpaa v v N W .y e Al ) Y A o ‘4 v

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR
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Current Data Parameters
201

NAME 3-12-26
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131224
Time 14.28
spect

5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 8382.229 H
FIDRES 0.255805
AQ 1.9546613 sec
RG 128
DW 59.650 usec
DE 6.50 usec
TE 293.5 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec

= CHANNEL {1 =

1H
10.00

usec
0 d

B
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000264 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

7::532
7..530,
7527
7521
7.51:8
7':516
7.450
7.449
7.427
7.424
7.414
7412
7.404
7.401
74339
7338
7.336
7.326
T 322
7.298
74,296
7.294
7.286
7.283
7.281
7.293
7.271
7.269
7.240
7.170
7:156

Br

2¢'

OMe

—3.820

——3.,558

N

OMND|O|D
e P D] B A A
NIOIN|™|r|r
— T T

80 75 7.0
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Current Data P eters
NAME 2 12-26
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date, 20131224
Time 14.50
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 328
Ds 0
SWH 45045.047
FIDRES 1.374666
AQ 0.3637748
oy - 20 " o ot " 4 " N " \ A et " "
TDW, :‘1.1@@"5*& v ! N g i "
E 6.50 usec - N
E 295.5 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
dB
150.5597948 MHz OMe
== CHANNEL f2 Br .
CPDPRG2 wal 2e
NUC2 1H L )
PCPD2 92.00 usec
PL2 120.00 dB i .
12124 rytrethe
PL13 14.00 dB
SFO2 598.7029935 MHz
Processing parameters
65536
150.5432383 MHz
EM
0
3.00 Hz
0
0.50
e 1 l l J s JJ e . T | EeeY " i N " 4
ai) r ey " s g e . W ¥
L e I e i e T B R I I I I I s R Rl LR RS LA RS R AR |
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Current Data Parameters

NAME 2013-12-02
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
20131203

spect
5 mm QNP 1H/1

0.256020 Hz
1.9530228 sec
256

59.600 usec
6.50 usec

296.0 K
2.00000000 sec
0 sec
0.01500000 sec

= CHANNEL f1

1H
10.00 usec

0 a

B
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000257 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

2f'

OMe

—3.826

—3, 587

7
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Current Data P
NAME 2
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20131203
Time 6.37
STRUM spect
OBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 362
Ds 0
SWH 45045.047
FIDRES 1.374666
AQ 0.3637748
" " i d " Ak M 4 " o L A Alkdale - Y y Ty ol
s - e . w e M A N A
e N
3
0.
3.40000010
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
dB
150.5597948 MHz ‘ OMe
CHANNEL f£2
waltz16 v
T 2f
92.00 usec . J
di20200 d —— ., - .
o vinn v y ! ot iy "
14.00 dB
598.7029935 MHz
Processing pa eters
536
150.5432383 MHz
EM
0
3.00 Hz
0
0.50
o ol PP oy Lo qu o J Lk Ll. ‘H.‘J " = Lok Lo A u.J PP PG TOUNPY " o ™ lw..... oy o b
Laads Ypfepter VY i W dhdes i W i Wi e v v T Y Lasi T W Raadhl o Y e, N
L e I e i e T B R I I I I I s R Rl LR RS LA RS R AR |

ppm



Current Data Parameters
NAME 2013-11-22
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date 20131120

spect
5 mm QNP 1H/1

7183.908 H

0.438471

1. 1403/64 sec
8

69.600 usec
6.50 usec

297.0 K
1.00000000 sec

ec
0.01500000 sec

= CHANNEL {1 =

1H
8.30 usec

dB
598.7029935 MHz

WDW no
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Current Data P
NAME 2
EXPNO
PROCNO
F2 - Acquisition Parameters
Date, 20131120
Time 8.19
STRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
T] 32768
SOLVENT CDC13
NS 443
Ds 0
SWH 45045.047
FIDRES 1.374666
AQ 0.3637748
" " ey IR RTTIEr I | N T A "« L i PO U R T RPTG U TRV PP WO PRV Y bt abviaasthiads
ey s M b Ll e L e e ) " o aid ) a4 u g Y "
D , x
D1 3
dii 0.
DELTA 3.40000010 sec
E 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
dB
150.5597948 MHz OMe
CHANNEL f2 =
wal 2gl
92.00 usec \ J
320400, 98 " " " o " "
s ool Y 4 e v 0 ¥ " Yy i ¥
14.00 dB

598.7029935 MHz

Processing pa eters
536
150.5432356 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-12
EXPNO 1
PROCNO 3
F2 - Acquisition Paramet
Date_ 20131216
T 13.54
spect
5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8382.222 H
FIDRES 0.255805
AQ 1.9546632
RG 512
bW 59.650
DE 6.50
TE 295.4
D1 2.00000000
MCREST 0 sec
MCWRK 0.01500000
= CHANNEL {1 =
1H
10.00

dB
598.7029935

WDW no

ers

sec

usec
usec
K
sec

sec

usec

MHz

ONVIOMMNONOSTNOON®WOS =~
O~ VOTFTTNANOOOONVOSESITOONN
DODOVNIIIIIOONOINNNNNNN A A A
P R N N A A

—3.808
— 31547
1.300
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Current Data Parameters
' 2013-12-12
2

1

- Acquisition Parameters
Date. 20131216

50000000 sec
.03000000 sec
.40000010 sec

o
)
©
Awow

.01500000 sec

CHANNEL f1

dB i
150.5597948 Mz OMe
CHANNEL f2 ========

2h' |

92.00 usec \ J
420,00 9B o PR h s - o ™ IRPRPTR Y " . J WPy pon
Wy e oy ¥ oy iy a y - g e
14.00 dl
598.7029935 MHz
F2 - Processing parameters
s 65536
SF 150.5432376 MHz
WDW EM
SSB 0
LB 3.00 Hz
Gl 0
2C 0.50

ot ORI PV ORISR | I I W—————| — . l r———

R e I B L I I I s B RS LA A LA RAAA RS RARA RS RAL AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

R S s AR RS LA AR AR AR RS AR




Current Data Parameters

NAME Hao-4-Me-I-2
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140327
Time 20.54
spect
5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 9578.544 H
FIDRES 0.292314
AQ 1.7105396 sec
RG 256
DW 52.200 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 =
1H
10.00 usec
3.00 dB

598.7029935 MHz

F2 - Processing parameters
SI 32768

SF 598.7000258 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

1D NMR plot parameters
20.

cX 0.00
cy 8.00
FlpP 7.631
F1 4568.54
F2P 6.982

F2 4180.01 Hz
PPMCM 0.03245 ppm/cm
HZCM 19.42614 Hz/cm

TTNOVOULTNOVOOLTMOMHININOINOMWOOTr~
~choONDHOONOA N~V LLIYLTITAHOSTN
VOLVLVLITOOANNNNNNNNNNHO O
o el e el e ol o o o o o o o e el

&\N%/

g
—

—3.809
—:3.:550

2.354
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Current Data Parameters

NAME 2014-03-26
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date, 20140328
Time 10.46
STRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 446
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
) 0.3637748 sec
o daionbs il " ™ A = " Aokl "
e y " e ¥ w D ladn aannn e
usec - N
K
3 sec
0. sec
3.40000010 sec
0 sec

0.01500000 sec

= CHANNEL f1 = -
13
4.80 usec
0 dB
150.5597948 MHz OMe
CHANNEL £2
wal 6 =
i 2i
92.00 usec ~ ~
120.00 dB R . N i

oo an
14.00 dB T
598.7029935 MHz

F2 Processing pa eters
I 536
150.5432493 MHz
EM
0
3.00 Hz
0
1.00

A ST D

T_M " L. ol o o Lo gl L o~

v o okt Vel i i) L A e 4 i "l A

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-30
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131225
Time 13.16

{0 spect

5 mm QNP 1H/1

PULPROG zg
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 8382.229 H
FIDRES 0.255805
AQ 1.9546613 sec
RG 128
DW 59.650 usec
DE 6.50 usec
TE 294.4 X
D1 2.00000000 sec
MCRES 0 sec
MCWRK 0.01500000 sec

CHANNEL f1 =

1H
10.00 usec

0

B
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000261 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

14575
7:5:43
7562
7.562
7.560
7.560
7.417
7.413
7.412
7.404
7..393
7.391
1279
74277
2276
7275
715267
7.264
15263
7.261
7.256
7+250
7.240

‘MW

—3.811

——3.579

1..329
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Current Data Parameters
NAME 2013-12-30
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131225
Time 13.20
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
TD 32768
SOLVENT CDC13
NS 5120
0
45045.047
1.374666 Hz
0.3637748 se
ATY:S A (8 " J
1.100 usec } o
6.50 usec - N
295.1 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
0 dB
150.5597948 MHz OMe
CHANNEL f£2
waltzl6é Hl
1H 2]
92.00 usec I Y,
120.00 dB T . -
TU0 s
14.00 dB
598.7029935 MHz
E2 Processing parameters
SI 65536
SF 150.5432376 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50
L A (N I il J

I I e B B e I I I L e I B I L I B IR AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 0425.fid
EXPNO

PROCNO 3

F2 - Processing parameters
SI 16384

SF 499.8069129 MHz
WDW EM
SSB

LB 0.30 Hz
GB 0

BC 1.00

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm
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57.84

mmmmmmmm
mmmmmmmmmm
HHHHHHHHHH

——161.36
——147.25
——34.67
—21.29

WDW

v

cl
“ O‘ OMe
L '
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Current Data Parameters

NAME Hao-ph-cl-I-2
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140422
Time 13,21

{0 spect

5 mm QNP 1H/1

PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8382.229 H
FIDRES 0.255805
AQ 1.9546613 sec
RG 32
DW 59.650 usec
DE 6.50 usec
TE 294.0 X
D1 2.00000000 sec
MCRES 0 sec
MCWRK 0.01500000 sec

= CHANNEL {1 =

1H

10.00 usec
3.00 dB
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000264 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

7.472
7.458
F:393
7°.379
1.379
7.240
7.228
F.217
7.214
7.045
7.042
7,032
7.029

/
\

.

b

Cl

2!

Cl

OMe

——3.836

—— 3545

8.0

7.5

7.0

b= =)
F;ﬁ;Tzﬁzqtq

NN ===
S T B T

6.5
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162.08
——146.56
133.44
1:32:./92:
=] 24,35

T~—122.67

——118.36
—— L1530

/
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Current Data P

NA Ha
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20140423
Time 12.24
STRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
T] 32768
SOLVENT CDC13
NS 309
Ds 0
SWH 5045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec i
I ™ - oy " " A ) " L " ™
i " i A e o iR Al AR PN Ayttt
D 6.50 usec
TE 297.8 K
D1 3.50000000 sec CI
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec

= CHANNEL f1 =
136
4.80 usec

0 dB Cl

150.5597948 MHz
CHANNEL £2 = - OMe
Y usec ]
gé; o " " 2| " e -
w " 2 M .
14.00 dB
598.7029935 MHz
F2 Processing pa eters
I 536
150.5432363 MHz
EM
0
3.00 Hz
0
1.00
L B A L I I I L L e I R I I R I R R R RS R R R AR EARRE AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-12-P
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131213
Time 11.17
spect

5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8382.222 H
FIDRES 0.255805
AQ 1.9546632 sec
RG 512
DW 59.650 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec

= CHANNEL {1 =

1H
10.00 usec

0 a

B
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000264 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME 2013-12-12-P
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131213
Time 11.20
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 955
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec L
RG W
DW 11.100 usec i
E 6.50 usec - N
297.0 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
136
4.80 usec
0 dB
150.5597948 MHz O
CHANNEL f£2
CPDPRG2 wal
NUC2 1H 3h
CPD2 92.00 usec . J
PL2 120.00 dB
“PLLIZ oo an
PL13 14.00 dB
SFO2 598.7029935 MHz
Processing parameters
65536
150.5432376 MHz
EM
0
3.00 Hz
0
0.50
sl . L ol |H m -l AL .
" Yipotig Y v J ¥ " f o
R B L L I I ) L I I I L B I ) ) R I L LR LA R LA

210 200 190
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Current Data Parameters
NAME 2014-04-25-P
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140423
Time 7.46
spect
5 mm QNP 1H/1
PULPROG zg
D 32768 ( )
SOLVENT CDC13
NS 16
DS 0
SWH 8389.262 H
FIDRES 0.256020
AQ 1.9530228 sec
RG 128
DW 59.600 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec Cl
MCRES 0 sec
MCWRK 0.01500000 sec O
= CHANNEL {1 =
1H
10.00 usec
3:00 4 3k
598.7029935 MHz ~ >
F2 - Processing parameters
SI 32768
SF 598.7000263 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
.._J T T 1 IJL A
= NDO 2} - (=]
Qe = = Q
NI~ NIN - N (3]
) L A ) R T
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Current Data Parameters
NAME 2014-04-25-P
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
ate_ 20140423
e
TRUM
5
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
048
11.100 usec s N
6.50 usec
300.4 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
Pl 4.80 usec Cl
PL1 0 dB
SFO1 150.5597948 MHz O
= CHANNEL f2 ========
waltzlé
1H
92.00 usec 3k
120.00 dB \ v
TITas )

14.0
598.7029935 MHz

F2 - Processing parameters
s 65536

SF 150.5432376 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

L , - LA - —

R B B L B L L I L I L I L I MR LS RS RLS LA R AR AL AR ALY AARARALES RARARARS

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



314
301
284
239
137
019
003
4.612
3613:

Current Data Parameters
NAME 0426.fid
EXPNO 1
PROCNO 3

F2 - Processing parameters

SI 16384

SF 499.8069099 MHz

WDW EM

SSB

LB 0.30 Hz

GB ]

PC 1.00 ( )

17.00=

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm
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212.19
77.24
76.98
76.73
——59..03
42.35

Z
<
N
<
e

Current Data Parameters

E 26.fid
NO 2
OCNO 1
2 Pr paramet
I 65536
F 25.6794370
NDW EM
5SB 0
B 0.30 F
5B 0
RO .00

Cl

| L] i ‘ ‘

......... R B L B L I L I L I L I L I I L IR LSRR AR AR ALY ARARARALRS RARARARS

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



10.053

Current Data Parameters

NAME 2013-11-08
EXPNO 1
PROCNO 3
F2 - Acquisition Paramet
Date 20131108
spect
5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8389.262 H
FIDRES 0.256020
AQ 1. 9530228
RG
bW 59 600
DE 6.50
TE 343.1
D1 2.00000000
MCREST 0 sec
MCWRK 0.01500000
= CHANNEL {1 =
1H
10.00

dB
598.7034418

WDW no

ers

sec

usec
usec
K
sec

sec

usec

MHz

7.753
7.739
7.449
7.446
7.436

T.433
7.380
73378
7+375
7.369
7.366
7.364

7356
740 353
7350
1329
7327
7,325
74318
7315
7311

7.305
7.302
7.300
7.240
7.238
75226
7225
7':1.55;
7152
6.000

i e

Cl

8732

10.5 10.0

ON[R(M| N
S12L% =2
™|
T

8.0

7.5

7.0
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Current Data Parameters

NAME 2013-11-08
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_

Time

INSTRUM

o

0
45045.047 Hz
1.374666 Hz
0.3637748 sec
048

11.100 usec Ve ~N
6.50 usec

343.1 K
3.50000000 sec
0.03000000 sec
3.40000010 sec

sec

0.01500000 sec

CHANNEL f1 3 Cl O

0

o

dB
150.5597948 MHz ()

= CHANNEL f2
wal

52 O

92.00
120.00

o gy

14.
598.7029935

F2 - Processing parameters
s 65536

SF 150.5432383 MH
WDW EM
SSB 0

LB 1.00 Hz
G! 0

PC 2.00

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



10.042
7.839
7.829
7.825
T 815
7.383
7.380
7378
T332
7.369
7.366
7359
7:356
T.355
T 353
7.333
T334
74329
7,322,
7.318
7.314
7.308
7.306
7.304
F251
7250
7.248
1245
7.241
7.238
7.236
7235
7145
7.141
7.132
75131
7.128
7127
7.118
7.114
6.881
6.877
6.864
6.860
6.029

Current Data Parameters

NAME 2013-11-29
EXPNO 1
PROCNO 3
F2 - Acquisition Paramet
Date_ 20131128
Time
INSTRI spect
PRO 5 mm QNP 1H/1
PUL zgpr
D 41106
SOLVENT CDC13
NS 16
DS
SWH
FIDRES .2
AQ 2.4499676
RG 256
59.600
6.50
295.6
2.00000000

0.00002000
0 sec -
0.01500000

CHANNEL f1

1H
8.90
3.00

30.00
598.7038915

ers

sec
usec
usec
K
sec
sec

sec

MHz

F2 - Processing parameters

SI 32768
SF 598.7000255
WDW no
SSB 0

LB 0 Hz

GB 0

PC 1.00

MHz

5b

—3.734
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Current Data Parameters
NAME 2013-11-29
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131128
Time 9.22
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 300
DS 0
SWH 45045.047 Hz
FIDRES] 1.374666 Hz
AQ 0.3637748 sec
RG, Q4
11.100 usec
6.50 usec
296.9 K

3.50000000 se
0.03000000 se

3.40000010 sec

0 sec
0.01500000 sec
= CHANNEL f1 = F
13c ~
4.80 usec
0 dB
150.5597948 MHz (@)
CHANNEL £2
waltzl6é
NUC2 1H 5b (@)
PCPD2 92.00 usec
PL2 120.00 dB \ J
PET TIUTE
PL13 4.00 dB
SFO2 598.7029935 MHz
F2
ST
SF
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50
I L Ll i, ‘
R L B I I I ) I I B L I I B I R R RS LA RS MR LR Rs RARRRRRR RS

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

ppm



10.065
7525
74523
7,520,
Te511
7.508
7.506
7.362
Ta361
7.358
7.349
7.346
7.338
7.336
T332
7.309
7.307
7.300
T«297
7.293
7.286
7.284
7.282
7.240
7.229
T.226
7.223
7.214
5213
T 209
7.196
7.193
T731:85
7.182
5.947

Current Data Parameters

NAME 2013-12-17
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131217
Time 6.32
INST spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13
NS 16
DS
SWH
FIDRES 0.255805 Hz
AQ 1.9546632 sec
RG 2
D! 59.650 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
MCREST 0 sec T
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

0 a

B
598.7029935 MHz

WDW no

3733
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Current Data Parameters

NAME 20

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131217

Time 6.41

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zgpg

TD 32768

SOLVENT CDC13

NS 231

DS 0

SWH 45045.047 Hz

1.374666 Hz
0.3637748 sec

= CHANNEL f1 =

NUC2
CPD2
PL2

0 s

CHANNEL f£2

11.100 usec
6.50 usec

296.8 K
3.50000000 sec
0.03000000 sec
3.40000010 sec

ec
0.01500000 sec

136
4.80 usec

dB
150.5597948 MHz

1H
92.00 usec
120.00 dB

PLI
PL13
SFO2

F2 Processing par
I

9.00 dbB
14.00 dB
598.7029935 MHz

eters

65536
150.5432411 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 0.50

]

|J1

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



10.045

Current Data Parameters

Cl

5d

-
—

3,729

NAME 2013~-12-21
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
20131220
spect
5 mm QNP 1H/1
zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 9578.544
FIDRES 0.292314 Hz
AQ 1.7105396 sec
RG 2
D! 52.200 usec
DE 6.50 usec
TE 293.2 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
0 aB
598.7032929 MHz
F2 - Processing parameters
SI 32768
SF 598.§000264 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
A J
0
<
-
|



191.79
172.50
138.39
18713
134.95
134.22
13399
133.61
132.02
128.97
128.93
32073
P22

77.00

76.78

52.50

52.30

W

i =
N
<
<=

Current Data Parameters

NAME 2013-12-21
EXPNO 2
PROCNO 1
2 - Acquisition Parameters

{ B 20131220

e 9.01
NSTRUM spect
PROBHD 5 mm QNP 1H/1

P 2gpg
D 32768
SOLVENT CDC13
NS 251
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
PGy Al - " o
DW " I1.100 usec % - e E )
DE 6.50 usec
TE 294.6 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec

CHANNEL f1
NUC1 13C O\
Pl 4.80 usec
1H |
92.00 usec 5d
120.00 dB . \ b,
T - y

0 dB

14.0
598.7029935 MHz

F2 - Processing parameters
s 65536

SF 150.5432411 MHz
WDW EM
SSB 0

LB 3.00 Hz
GB 0

PC 0.50

| [l

R L B L I I I I I I I I I A IR IS ALY LA AAAASS RARARARSRS RARAR SRR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



10.035

Current Data Parameters

NAME
EXPNO
PROCNO

3-12-25
1
3

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

20131226
13.31
spect

5 mm QNP 1H/1

0
9578.544 Hz
0.292314 Hz

1.7105396 sec

2.
sec
0.

= CHANNEL_f1 =

128
52.200 usec
6.50 usec
293.3 K
00000000 sec

01500000 sec

1H
Pl 10.00 usec
PL1 0 aB
SFO1 598.7038915 MHz
F2 - Processing parameters
SI 32768
SF 598.§000260 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
(=3
(=}
d
-~

NHOMSNOOWIMNS WL T 0 O 0
NWVWOVOIT A A 10O~ I1M N
NANANNANNANNNOOO { oo
[ o e ol o e e e el 7o) ™

Br

A\

; Bl i

N WO [=2] <
= b Q <
N - (3]
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Current Data P
NAME 2
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20131226
Time 19.0
STRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
T] 32768
SOLVENT CDC13
NS 5120
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
o - s RN oy PP TA T " i b " " .. A - L bt TR PP TRRP VT 10T RRRPPPER
T N —————— L~ WHPTSISR— i N AN v
6.50 usec 1r
295.9 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec

0.01500000 sec

= CHANNEL f1 = -
13 O

4.80 usec

B

150.5597948 MHz o)
Br |

92.00 usec 5e

120.00 dB . /

CHANNEL f2 =
wal

o0 o
14.00 dB
598.7029935 MHz

eters
536
150.5432376 MHz
WDW EM

Processing pa

LB 3.00 Hz

ORI | | 0 1 S _—

. " e e S
o o Vot Vot s o e T pod

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



——10.086
7.806
7.803
7.794
7.791
7.501
7.498
7.489
7.486
7.476
7.473
7.467
7.465
7.455
7.452
7.442
7.440
7.341
7339
7.336
7+330:
T:327
7..325
7.317
7.314
7.286
7.284
7.282
F205
V5292
7.268
7262
7.260
7:258
7.240
T 237
71226
7.224
7.182
T 170
6.042

Current Data Parameters

NAME 2013-12-03
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20131203
Time 14.03
INSTRI spect
PRO 5 mm QNP 1H/1
PUL 29
D 32768
SOLVENT CDC13
NS 16
DS
SWH »
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 256
D! 59.600 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec

59817032929 MHz

F2 - Processing |parameters
32768

SF 598{7000357 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

L
—

|
|

3.714
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Current Data Parameters

NAME 2013-12-03
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131203
Time 14.06
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
TD 32768
SOLVENT CDC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 048
DW 11.100 usec N
DE 6.50 usec
TE 296.9 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
- = CHANNEL f1 - O
NUC1 13¢ ~
Pl 4.80 usec
PL1 0 dB
SFOL 150.5597948 Mz O
= CHANNEL f2 = |
CPDPRG2 waltzl6
NUC2 1H 5f (@)
PCPD: 92.00 usec
PL2 120.00 dB S /
PLIZ 9.00 daB ™
PL13 14.00 dB
SF02 598.7029935 MHz
F2 - Processing parameters
SI 65536
SF 150.5432383 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50
| [l L ;
M L I R I I I I I I I R I B I R A LA R AR AR RS LA AL AAS MRS RARRRRRRAS

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

NAME 2013-11-23

EXPNO 1

PROCNO 3

F2 - Acquisition Parameters

Date_ 20131123

Time 11.25

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG z9

D 41106 (

SOLVENT CDC13

NS 16

DS 0

SWH 9615.385 Hz

FIDRES 0.233917 Hz

AQ 2.1375620 sec

RG 2

DW 52.000 usec

DE 6.50 usec

TE 297.2 K

D1 2.00000000 sec

MCREST 0 sec

MCWRK 0.01500000 sec O

= CHANNEL {1 =

NUC1 - 1H - -— - —_ I

Pl 8.90 usec

PL1 3.00 dB 59 O

SFO1 598.7035922 MHz .

F2 - Processing parameters

SI 32768

SF 598.7000266 MHz

WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00
M L A L AML u
o Ol (O] o [o2] Yo}
Q = (21512 = S S
- | [Nt - o (3]




1'92::19::

Current Data P
NAME 2
EXPNO
PROCNO

F2 - Acquisition
Date.

PROBHD 5 mm QN

172.99

Parameters

20131123

11.26
spect

P 1H/1
zgpg
32768
CDC13
200

0

——144.93

__—139.88

~_-137.64

~_~135.54

131.39
131.09

L

128.74
128.38
127.41

_—129.09

\:

7721

77.00
76.79

52:::53
5232

<=

21::97

1.100 usec
6.50 usec
291.2: 'K

D1 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec

MCWRK 0.01500000 sec

= CHANNEL

dB
150.

CHANNEL

f1

5597948 MHz

£2
wal

1H
92.00 usec
120.00 dB

SWH 45045.047 Hz

FIDRHS 1.374666 Hz

AQ 0.3637748 sec

RG, QA4S A
0 m

598.

9.00"dB
14.00 dB
7029935 MHz

Processing pa eters
536
150.5432421 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50

L I I B I I ) B ) ) I R I I I I A I R A R IR RN I AR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



10.041

Current Data Parameters
NAME 2013-12-13
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters

Date_ 20131211

T, 13.25
spect

5 mm QNP 1H/1

8382.222 H

0.255805

1.9546632 sec
512

59.650 usec
6.50 usec

295.2 K
2.00000000 sec

ec
0.01500000 sec

= CHANNEL {1 =

1H
10.00 usec

0 aB
598.7029935 MHz

F2 - Processing parameters
32768

SF 598.7000259 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

7.740
V2]
7.471
7.468
7.458
7.455
75352
7351
7.348
7339
7326
7.292
7.290
7.280
7.268
7.263
7261
7.257
7.248
7.240
7231
7228
6.052

N

3127

-
.

n 1JLJAJ11M‘LJL u JL
RO (O|© ~
Q|e|ein °.
=N -

1.220
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Current Data Parameters
NAME 2013-12-13
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131211
Time 3.41
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
—BG Q4 5
DW 11.100 usec s 3 > iLd
E 6.50 usec
TE 296.8 K
D1 3.50000000 sec
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
13c O\
4.80 usec
0 dB
150.5597948 MHz ()
CHANNEL f£2 |
waltzl6é
1H 5h
92.00 usec ()
120.00 dB o \ y, n
9,00 aB T
4.00 dB
598.7029935 MHz
E2 Processing parameters
SI 65536
SF 150.5432383 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
c 0.50
numemmwmwmuuﬁqr“ LMHA waiJuJMM‘ , ” Y i it bk R
L " " Ll e Lad " VY 4 A .l ey ™ Ly ) " T
R L B I I I ) I I B L I I B I R R RS LA RS MR LR Rs RARRRRRR RS

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

ppm



10.063

Current Data Parameters

NAME Hao-4-Me-aldehyde
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date_ 20140326
Time 11.56
spect
5 mm QNP 1H/1
zg
32768
CDC13
16
0

9578.544 H

0.292314
1.7105396 sec
512

52.200 usec
6.50 usec

295.8 K
2.00000000 sec
0.00000000 sec
0.01500000 sec

= CHANNEL f1 =

1H

10.00 usec
3.00 dB
598.7035922 MHz

F2 - Processing pdrameters

SI 32768

SF 598.7(000258 MHz
WDW no

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

1D NMR plot paramgters

cx 20.00 cm

cY 8.00 cm
F1P 7.627 ppm
F1l 4966.43 Hz
F2P 7.016 ppm
F2 4400.53 Hz
PPMCM 0403056 ppm/cm
HZCM 18429527 Hz/cm

5i

35722

2,395

N A

- <] N
) S S
- (2] (2}
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Current Data Parameters
NAME 2014-04-01
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140327
Time 4.29
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
CDC13
500
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
Q48 . ) X
11.100 usec B Al
6.50 usec
297.3 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
13¢ O\
4.80 usec
0 dB
150.5597948 MHz O
CHANNEL f£2
waltzl6é 5_ |
NUC2 1H
PCPD. 92.00 usec I O
PL2 120.00 dB n \ y, :
PLT 900 Al , T
PL13 14.00 dB
SFO2 598.7029935 MHz
F2
SI
SF
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
J [ | e il
L R L L B B I B I I I e ) B R I R A R R R IR LR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



10.097

Current Data Parameters

NAME 2013-12-29
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140102
T, 13.30
spect

5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 9578.544 H
FIDRES 0.292314
AQ 1.7105396 sec
RG 512
DW 52.200 usec
DE 6.50 usec
TE 288.8 K
D1 2.00000000 sec
MCRES 0 sec
MCWRK 0.01500000 sec

CHANNEL f1 =

1H
—10.00 usec

0 aB
598.7038915 MHz

F2 - Processing parameters
32768

7.808
7.804
7.520
7+514
7.507
7503
TB53;
7.350
7.341
7.339
Te33%
7.328
70299
V297
7295
7.288
7.284
7281
7.274
742712
7.259
1257
7.245
7.242
T.099
7.085
5995

N

SF 598.7000252 MHz

WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00
N~ (32
] r.
- -

9

3.728

1.322;
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Current Data P
NAME 2
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20140102
Time 13.32
STRUM spect
OBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT CDC13
NS 6144
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
aQ 0.3637748 sec r i
25 . 2028 " ™ i " ool oA
DW b T1.700 usec ’ T x Eaiisaaas iz S T o
E 6.50 usec
E 289.0 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 = O
136
4.80 usec
dB
150.5597948 MHz
CHANNEL f£2
waltzle |
1H
92.00 usec O
120.00 dB =7
v - < > T
14.00 dB
598.7029935 MHz
F2 Processing pa eters
I 536
150.5432383 MHz
EM
0
3.00 Hz
0
0.50
" Fr s I l i H. J”L povy JL " " luil sl g d "
oy hais A 4 hactoe iame | Moy LA iRl vats)
L e I e i e T B R I I I I I s R Rl LR RS LA RS R AR |

190 180 170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

ppm



10.050
7.745
/7.731
7.438
7.435
7.425
7.421
__—17.239
7.177
§7.168
7.164
7.124
7.111

Current Data Parameters

NAME 2014-04-27
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140424
Time 14.28

{0 spect

5 mm QNP 1H/1

PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8389.262 H
FIDRES 0.256020
AQ 1.9530228 sec
RG 32
DW 59.600 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
MCRES 0 sec
MCWRK 0.01500000 sec

= CHANNEL f1 = = = e
1H
10.00 usec
3.00 dB
598.7029935 MHz

F2 - Processing pagrameters

SI 32768

SF 598.7000266 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00

[=] ®| [©|(®
S el |22
- S ™

—5.944

Cl

3724

2.340
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Current Data Parameters
NAME Hao-ph-Me-aldehyde
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140424
Time 5.03
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRE 1.374666 Hz
AQ 0.3637748 sec s
RG 048
DW 11.100 usec
DE 6.50 usec
TE 299.4 K
D1 3.50000000 sec
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
136
4.80 usec CI O\
0.00 dB
150.5597948 MHz
= CHANNEL f2 =
waltz1l6
1H |
92.00 usec
120.00 dB 5k O
9.00 dB L 1 T
14.00 dB
598.7029935 MHz

F2 Processing parameters

SI 65536
SF 150.5432404
WowW EM
SSB 0
LB 3.00
GB 0
BC 1.00
1D NMR plot parameters
cX 20.00
CY 4.00
F1P 200.000
F1 30108.65
F2P -10.000
F2 -1505.43

MHz

Hz

cm

ppm
Hz
ppm
Hz

ultj

!

L B B I I L I B I e I I I ) L I I R IR R L R R R R

190

180

170

160

150

140 1

30

120

110

100

90

80

70

60

50

40

30

20

ppm



10.023

Current Data Parameters

sec

usec
usec
K
sec

NAME 2014-04-28
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20140425
Time 13.07
T spect
5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8389.262 H
FIDRES 0.256020
AQ 1.9530228
RG 128
DW 59.600
DE 6.50
TE 2977
D1 2.00000000
MCRES 0 sec
MCWRK 0.01500000

CHANNEL f1 =

sec

T'T5L
7.738
7.474
7471
7.460
7.457

/

1H
10.00 usec
3.00 dB
598.7029935 MHz
F2 - Processing parameters
SI 32768
SF 598.7000258 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
-,
o
o
d
—

o 1339

\

7325
7.240
7.191
o5 K7 4
7:170
7.166

—6.018

3.728

Cl
cl O
|
51 O
- o 44”&4

10.5 10.0

O| (D[
212212
™ =N N| =

L L I

8.0

7.5

7.0
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Current Data Parameters
NAME 2014-04-28
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140425
Time 13.10 Cl O
INSTRUM spect N
PROBHD 5 mm ONP 1H/1
PULPROG 2gpg
™ 32768 O
ENT €DCl13
5120 |
0
45045.047 Hz
1.374666 Hz 5' O
0.3637748 sec - J
04 "
11,100 usec LA
6.50 usec
298.5 K

3.50000000 sec
0.03000000 sec
3.40000010 sec

0 sec
0.01500000 sec

= CHANNEL f1 =
136
4.80 usec

dB
150.5597948 MHz

CHANNEL f£2
waltzl6é
1H
92.00 usec
120.00 dB

9.00
4.00 dB
598.7029935 MHz

LB 3.00 Hz

PC 1.00

| I Il il

L e B I I L I B R I IR R IR A R RS LR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7795
7.792
7.781
7178
7.606
7.604
7.602
7'#295:
T893
7' 592!
T 290
7:589
582
7.580
7577
7.479
7.476
7.468
7.466
7.465
7.464
7.453
7.438
7.434
7.424
7.420
7350
7.346
7295
7295
7281
7.240

Current Data Parameters

NAME 2013-11-09
EXPNO 1
PROCNO T

F2 - Acquisition Parame
20131111

spect
5 mm QNP 1H/1

8389.262
1.9530228
2

59.600
6.50

490.3
2.00000000

0 s

ec
0.01500000

= CHANNEL f1

ters

0.256020 Hz

sec
usec
usec
K
sec

sec

MHz

ers

MHz

1H
10.00 us
0 dB
598.7034418
F2 - Processing paramet
SI 32768
SF 598.7000262
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00

Cl

6a

OMe

—3.816

L

——3.528
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Current Data P eters
NAME 2013-11-09
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date, 0131111
Time 6.25
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
D 32768
SOLVENT CDC13
NS 376
DS 0
SWH 5045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
i PP s N PN . A vt "
bW 11,100 udec o 3 ‘ d 1 g
DE 6.50 usec
490.2 K ( B
3.50000000 sec
0.03000000 sec O
3.40000010 sec
0 sec
0.01500000 sec CI
= CHANNEL f1 =
13c
4.80 usec
dB
150.5597948 MHz
CHANNEL £2 - 6a
waltz16 0O~ "OMe
1H
92.00 usec \ J
120.00 dB "
oroTas Y T
.00 dB
598.7029935 MHz
F2 Processing pa
65536
150.5432376 MHz
EM
0
3.00 Hz
0
.00
S " o b L TTORUY W L ..l.. I_‘ Al o . el Sy ™ JL RO R TP vR " i 1 J—A - Lagine
W Shia o e i bl e Lol v iy " N Vo Yot ol Mo W

R e B I B I I I I I I B B I I I I I R R LR AR A

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-11-30
EXPNO 1
PROCNO T

F2 - Acquisition Paramet

20131129

13.08

spect

5 mm QNP 1H/1

1.9530228
6

59.600
6.50

294.7
2.00000000

0 s

ec
0.01500000

= CHANNEL f1

1H
10.00 us

0

dB
598.7029935

SI

SF 598.7000262
WDW no
SSB
LB
GB
PC 1.00

Hz

coo

ers

0.256020 Hz

sec
usec
usec
K
sec

sec

MHz

F2 - Processing parameters
32768

MHz

6b 0O~ "OMe

—3.820
— 3532
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Current Data Parameters
NAME 2013-11-30
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131129
Time 13.16
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
OLVENT CDC13
NS 6144
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec I
iz{e] JENY
DW 11.100 usec 5 T
E 6.50 usec - N
TE 296.4 K
D1 .50000000 sec O
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec F
MCWRK 0.01500000 sec
= CHANNEL f1
dB
150.5597948 MHz
CHANNEL £2 6b
wal 0O~ "OMe
NUC2 1H
PCPD2 92.00 usec ~ >
PL2 120.00 dB ke
PLT TOTTds T
PL13 14.00 dB
SFO2 598.7029935 MHz
F2 Processing parameters
SI 65536
SF 150.5432370 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50

1 L e ) . 1o _

R e B I B I I I I I I B B I I I I I R R LR AR A

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-19
EXPNO 1
PROCNO 1
F2 - Acquisition Parame
Date_ 20131218
T 13.38
spect
5 mm QNP 1H/1
PULPROG zg
D 32768
SOLVENT CDC13
NS 32
DS 0
SWH 8382.222 H
FIDRES 0.255805
AQ 1.9546632
RG 512
bW 59.650
DE 6.50
TE 294.7
D1 2.00000000
MCREST 0 sec
MCWRK 0.01500000

CHANNEL f1 =

1H
10.00

dB
598.7029935

SI

SF 598.7000264
WDW no
SSB
LB
GB
P 1.00

Hz

coo

ters

sec

usec
usec

sec

usec

MHz

F2 - Processing parameters
32768

MHz

7,767
T 165
7.754
T 5L
7.586
7.584
F:572
7.561
7.559
7.462
7.449
7.436
7.415
7.406
7.401
7.391
7.240
7.084
7.080
7.069
7.064
73022
7.018
7.008
7.004
6::995
6.990

P

6¢Cc

OMe

——3.887

—3.573
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196.93
—171.08

——164.54
——162.86
——52...02
——38.68

Va
X
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Current Data
NAME
EXPNO

PROCNO 1

F2 - Acquisition Parameters
20131218
13.39
spect
5 mm QNP 1H/1
2gpg
32768
cDC13
8192

0
5045.047 Hz
1.374666 Hz
0.3637748 sec

A
L WV N WA

U

DE 6.50 usec - N
TE 294.8 K
D1 3.50000000 sec
dll 0.03000000 sec O
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
f1
4.80 usec
a8 F
150.5597948 MHz
6c
CHANNEL f2 = O OM
wal e
1H
92.00 usec N < J
P2 LN - . " - 7" ) N " & e " " " A Aty

4.00 dB
598.7029935 MHz

EM
0
LB 3.00 Hz
GB 0
PC 0.50

mlJlA o o ..L..“..l.l...~ " .l.l.l Lok Lo " S L_.‘ | o) A bl rnbMant P [T
" " i

" e 4l L | b s Nt adt VISR i il ity bl WA g 4 o "
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Current Data Parameters

NAME 2013-12-23
EXPNO 1
PROCNO T
F2 - Acquisition Paramet
Date_ 20131220
Time 13.35
INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 29
TD 32768
SOLVENT CDC13
NS 32
DS 0
SWH 8382.222
FIDRES 0.255805
AQ 1.9546632
RG 512
DW 59.650
DE 6.50
TE 292.1
D1 2.00000000
MCREST 0 sec

MCWRK 0.01500000

= CHANNEL {1 =

ers

Hz
Hz
sec

usec
usec
K
sec

sec

usec

MHz

MHz

1H
Pl 10.00
PL1 0 aB
SFO1 598.7029935
F2 - Processing parameters
SI 32768
SF 598.7000264
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00

Cl

6d

OMe

—3:, 861

——3% 555!

3.11
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Current Data P

meters

NAME 2013-12-23
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date, 20131220
Time 13.37
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT CDC13
NS 6144
DS 0
SWH 45045.047 Hz

1.374666 Hz
0.3637748 sec
LA

/

__—133.14

=
\

—52.04

——38.43

= CHANNEL f1 =

0 s

T1.100 usec
6.50 usec

292.3 K
3.50000000 sec
0.03000000 sec
3.40000010 sec

ec
0.01500000 sec

13c
4.80 usec

dB
150.5597948 MHz

Cl

6d

|

CHANNEL f2
e O~ "OMe
NUC2 1H
PCPD2 92.00 usec ~
120.00 dB A
9.0U db
00 dB

Processing pa

598.7029935 MHz

65536
150.5432376 MHz
M
0
3.00 Hz
0
0.50

Ikl L L N

N we y ¥ v el A )|

120

R LRl R RS LR AL

110 100 90 80 70

B AR RS RN MR

60 50 40

30 20

TTrTTTTT)

ppm

200 190

LARRRLAALY AL AR

180 170

160 150 140 130



Current Data Parameters

NAME 2013-12-27
EXPNO 1
PROCNO T
F2 - Acquisition Parameters
Date_ 20131231
Time 10.39
INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG zg

D 32768
SOLVENT CDC13

NS 16

DS 0

SWH 9578.544 Hz
FIDRES 0.292314 Hz
AQ 1.7105396 sec
RG 512

DW 52.200 usec
DE 6.50 usec
TE 292.5 K

D1 2.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec

= CHANNEL {1 =

1H
10.00 usec

0

dB
598.7038915 MHz

F2 - Processing parameters
SI 32768

SF 598.7000261 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
.

2.13
11.16
11.05

f

Br

6e

OMe

——=31..853

— 35550

3.01/ {
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Current Data P
NAME 20
EXENO
PROCNO 1
F2 - Acquisition Parameters
Date, 0131231
Time 10.51
INSTRUM spect
PROBHD 5 mm ONP 1H/1
PULPROG zgpg
™D 32768
SOLVENT €DpCl3
NS 1024
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
2l " ol ik e
VAR e ANt A v r“r“mnmmwmnw
DI e
TE 295.1 K
D1 3.50000000 sec (0]
dii 0.03000000 sec
DELTA 3.40000010 sec
E 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
13c
4.80 usec
. Br
150.5597948 MHz
CHANNEL £2 6e 9] oM
wal e
.
o7 e ot o . cad ol " L
e Wy o et / oo Vet v "
14.00 dB
598.7029935 MHz
eters
65536
150.5432369 MHz
0
3.00 Hz
0
0.50

R e B I B I I I I I I B B I I I I I R R LR AR A

200

190

180

170 160 150 140 130 120

110 100

90

80 70 60 50 40 30 20

ppm



D OY\O O )
0V 00 0 0 [~ [~ [~ O WV Y
S W0WW0nWm0nn
[ e e O e

Current Data Parameters

NAME 2013-12-04
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20131204
Time 13.06
INS spect
PRO 5 mm QNP 1H/1
PUL 29
TD 32768
SOLVENT CDC13
NS 16
DS
SWH
FIDRES g
AQ 1.9530228
RG 256
D! 59.600
6.50
569.1
2.00000000

ec
0.01500000

= CHANNEL f1

1H
10.00

0 a

B
598.7029935

SF 598.7000263
WDW no

Hz

r
w
coo

N
0
wn
~

ers

7561
7.558
7554
T+551
7.549
7.545
7.474
7.471
7.461
7.459
7.455
7.453
7.449
7.446
7.444
7.443

usec
usec
K

se

o

sec

MHz

F2 - Processing parameters
32768

MHz
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rent Data Parameters
NAME 2013-12-04
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131204
Time 18.41
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT €DC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
BG. 048, , Je
DW 11.100 usec 4 1 !
E 6.50 usec - N
TE 298.3 K
D1 50000000 sec (0]
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec

= CHANNEL f1
0 dB
150.5597948 MHz 6f
= CHANNEL f2
waltz16 (0] OMe
1H ~ >
92.00 usec
120.00 dB N
ITUTTaE : T

14.00
598.7029935 MHz

F2 Processing parameters

SI 65536

SF 150.5432363 MHz
WoW EM

SSB 0

LB 3.00 Hz
GB 0

PC 0.50

| 1 Jll __JLA I L

R e B I B I I I I I I B B I I I I I R R LR AR A

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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e
TN

7.580
7.578
7515
7.568
7.567
7.565
7.564
7.563
7.555
7.553
7.551
7.458
7.455
7.445

M\%ﬁ%‘*‘*

Current Data Parameters
NAME 2013-11-24-1
EXPNO 1
PROCNO T

F2 - Acquisition Parameters
Date

20131128
12.47
spect

5 mm QNP 1H/1

8389.262 Hz
0.204088 Hz
2.4499676 sec

256

59.600 usec
6.50 usec

294.9 X
2.00000000 sec
0.00002000 sec

MCREST 0

sec
MCWRK 0.01500000 sec

= CHANNEL f1 =

1H
8.90 usec
3.00 dB

30.00
598.7038915 MHz

F2 - Processing parameters

SI 32768

SF 598.7000255 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data P
NAME 2013-1
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20131128
Time 12.53
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
D 32768
SOLVENT CDC13
NS 5120
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
"ol NP KW P
11.100 "usec . @ p i 1 v
6.50 usec -
295.0 K
3.50000000 sec
0.03000000 sec O
3.40000010 sec
0 sec
0.01500000 sec
= CHANNEL f1 =
13c
4.80 usec
dB
150.5597948 MHz
CHANNEL £2 6g
waltz16 OMe
1H N
92.00 usec
120.00 dB kAL A
Lot i w Y v
.00 dB
598.7029935 MHz
F2 Processing pa
65536
150.5432370 MHz
M
0
3.00 Hz
0
0.50
.I T l o .lll LL., 1 PERRGATE 2 1, 4 " 1 b A.l ForomAm
Lo » N " S W Y N Lan) W "
L R B R I B L I R B L I I I R I R L I R RS AR AS RS |

200
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Current Data Parameters

NAME 2013-12-15
EXPNO 1
PROCNO T

F2 - Acquisition Paramet

20131213

13.20

spect

5 mm QNP 1H/1

0.255805
1.9546632
512

59.650
6.50
296.1
2.00000000
0 sec

0.01500000

CHANNEL f1 =

1H
10.00

598.7029935

SI

SF 598.7000262
WDW no
SSB
LB
GB
PC 1.00

Hz

coo

0
8382.222 H

ers

sec

usec
usec
K
sec

sec

usec

MHz

F2 - Processing parameters
32768

MHz

e

7.808
7.796
7193
FaD8
T579
7.567
7’3551

7

555

7.479
7475

7.465
7.461
7.447
7.434

7.385
7381
7.276
1263
7.240

6h

OMe

—3.816

—3B25

1.265
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Current Data Parameters
NAME 2013-12-15
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131213
Time 13.27
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
OLVENT CDC13
NS 6144
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
G Q48 A
DW 11.100 usec L4 il
E 6.50 usec -
TE 291:.5.'K
D1 50000000 sec (@)
dii 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
dB
150.5597948 MHz 6h
CHANNEL £2
val O~ "OMe
NUC2 1H
PCPD2 92.00 usec N~
PL2 120,00 dB L.
“PLY RPN 3 T
PL13 14.00 dB
SFO2 598.7029935 MHz
F2 Processing parameters
SI 65536
SF 150.5432370 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 0.50
J J | l W i\ L 2
AR R LR AR RS RAREREEARE AR R B B L I B I I I I R I R s AR A RS AR AR R

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20

ppm
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——3.863
——3.554
2.393

Current Data Parameters
NAME 0403.fid
EXPNO

PROCNO T

F2 - Processing parameters
SI 16384

SF 499.8069095 MHz
WDW EM
SSB

LB 0.30 Hz
GB 0

BC 1.00

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm



mmmmmmmmmm
HHHHHHHHHH

198.01
171.87

mmmmmmmmmm
mmmmmmmmmm
HHHHHHHHHH

N7 %

76.74
—51.87
—38.80

21,42

EXPNO

WWJ-M

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



Current Data Parameters
NAME 2013-12-31-1
EXPNO 1
PROCNO T

F2 - Acquisition Paramet

20140106

13,25

spect

5 mm QNP 1H/1

0.256020
1.9530228
512

59.600
6.50

292.6
2.00000000

ec
0.01500000

= CHANNEL {1 =

1H
10.00

0

dB
598.7029935

SI

SF 598.7000257
WDW no
SSB
LB
GB
PC 1.00

Hz

coo

0
8389.262 Hz

ers

Hz
sec
usec
usec
K
sec

sec

usec

MHz

F2 - Processing parameters
32768

MHz

CWOVI~OVMMANO®©
OO OOV OVLOV T ITM
O~ W0WW0NWW00NW
L e e e el o o

%
§

cowowuwITAATOL>TITO
WLONNOANNAAO T
PLILLTOOOONOONOON
o e e e Rl el ol ol

6j

OMe

—3, 906

—3.549

3.07

1.335




198.04
173,91
——154.43

EXPNO
PROCNO

F2 - Acquisition Parameters
Date, 0140106
Time 13.39
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
“ | 32768
CDC13
6144
0

138.15
135.27
133.94

7

130.46

S
T~123.40

129.07
12819

7721
77.00
76.79

——=51.82

—39.14

—34.90
— 8114

3.50000000
0.03000000
3.40000010

c
0.01500000 sec

= CHANNEL f1

4.80 usec

dB
150.5597948 MHz

CHANNEL f2
waltzl6é
1H
92.00 usec
120.00 dB

6]

OMe

T
14.00 dB
598.7029935 MHz

F2 Processing parameters
65536
150.5432370 MHz

3.00 Hz

0.50

——

ko

gty WA

200 190 180 170 160 150 140

130

120

110

90 80

50

40

30

ppm



Current Data Parameters

NAME 0430.fid
EXPNO 1
PROCNO T

F2 - Processing parameters
SI 16384

SF 499.8069093 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

BC 1.00

6k

OMe

ROQ®

—3.793

—3B25

2.419

ppm
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Curr rs
NAME 0 id
EEEEE 2
PROCH 1
F2 - Processin g parameters
SI 5536
SF 125.6794403 MH
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 00
. _ J o l.
‘ “ 07~ “OMe
:

. | || JL’ . X | I -

B T e B B B A A R R AN AR AR RARARRRAR RERRERAREN RERRRRERN RARARARARE RARARRR
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm




Current Data Parameters

NAME 0429.fid
EXPNO 1
PROCNO T

F2 - Processing parameters
SI 16384

SF 499.8069093 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

BC 1.00

ROQ®
Cl

6l

OMe

—3.826
——3i:536

12.03>=
0.99-
11.05/

e
10.0 95

9.0

8.5

\‘_
o 1305\

8.0 7.0

6.5

6.0

5.5

5.0

4.5

ppm
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NN \

7720
76.95
76.69

\ .

195.32

171,23
——52,,,0T
—37..85

Curr met

NAM! 0429.

EXEN

ROC

F2 g parameters
SI 6553

SF 5.6794403 MH
WDW

SSB

LB 0.30 Hz
GB

BC

6l (@) OMe

I N S

B T B B I I A R R AN AR AR RARRERRAR RERRERAREN RERRARERE RARARARRE RARARRR
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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