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Filename          = HI-278-pure-2.jdf
Author            = delta
Experiment        = single_pulse.ex2
Sample_Id         = HI-278-pure
Solvent           = CHLOROFORM-D
Actual_Start_Time =  8-SEP-2015 23:07:55
Revision_Time     = 28-FEB-2019 19:40:25

Comment           = HI-278-pure
Data_Format       = 1D COMPLEX
Dim_Size          = 13107
X_Domain          = 1H
Dim_Title         = 1H
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 2.18365952[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 16384
X_Prescans        = 1
X_Resolution      = 0.45794685[Hz]
X_Sweep           = 7.5030012[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = 1H
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 34
Temp_Get          = 25.8[dC]
X_90_Width        = 13[us]
X_Acq_Time        = 2.18365952[s]
X_Angle           = 45[deg]
X_Atn             = 0.9[dB]
X_Pulse           = 6.5[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 7.18365952[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: HI-278-pure-1.jdf
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X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 512
Total_Scans       = 512

Relaxation_Delay  = 2[s]
Recvr_Gain        = 56
Temp_Get          = 25.4[dC]
X_90_Width        = 11.6[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 6[dB]
X_Pulse           = 3.86666667[us]
Irr_Atn_Dec       = 20.126[dB]
Irr_Atn_Noe       = 20.126[dB]
Irr_Noise         = WALTZ
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
44

1
7.

42
2

7.
39

1
7.

38
2

7.
37

6
7.

36
6

7.
33

8
7.

32
2

7.
30

7
7.

26
1

6.
95

7
6.

93
0

6.
92

7
6.

91
0

6.
90

6
6.

89
8

4.
58

9

3.
89

5
3.

86
6

3.
85

0
3.

66
9

3.
63

9

3.
14

1
3.

12
0

0.
00

0

6.
13

3.
00

2.
00

2.
00

1.
03

1.
03

0.
53

Filename          = HI-345-pure-2-2.jdf
Author            = delta
Experiment        = single_pulse.ex2
Sample_Id         = HI-345-pure-2
Solvent           = CHLOROFORM-D
Actual_Start_Time =  7-FEB-2016 05:59:01
Revision_Time     = 19-FEB-2019 16:19:45

Comment           = HI-345-pure-2
Data_Format       = 1D COMPLEX
Dim_Size          = 13107
X_Domain          = 1H
Dim_Title         = 1H
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 2.18365952[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 16384
X_Prescans        = 1
X_Resolution      = 0.45794685[Hz]
X_Sweep           = 7.5030012[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = 1H
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 38
Temp_Get          = 21.7[dC]
X_90_Width        = 13[us]
X_Acq_Time        = 2.18365952[s]
X_Angle           = 45[deg]
X_Atn             = 0.9[dB]
X_Pulse           = 6.5[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 7.18365952[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: HI-345-pure-2-1.jdf

Br N
Bn

OTBS

CO2Et

15

Br N
Bn

OTBS

CO2Et

15

清水 真�
S5



ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

1.
3

1.
4

1.
5

1.
6

1.
7

1.
8

1.
9

2.
0

2.
1

2.
2

2.
3

2.
4

2.
5

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
46

1
7.

44
0

7.
35

1
7.

33
3

7.
30

5
7.

29
2

7.
28

6
7.

26
4

7.
04

5
6.

99
1

6.
98

7
6.

97
0

6.
96

7
6.

92
2

6.
90

7
6.

90
4

4.
58

2
4.

55
7

4.
54

1
4.

52
6

4.
51

1
4.

50
2

4.
48

6
4.

47
0

4.
06

8
4.

05
0

4.
00

5
3.

98
7

3.
27

0

1.
59

0

1.
13

4
1.

11
7

1.
09

9

0.
00

0

5.
01

3.
00

3.
00

2.
00

2.
00

2.
00

1.
00

Filename          = HI-278-pure-2.jdf
Author            = delta
Experiment        = single_pulse.ex2
Sample_Id         = HI-278-pure
Solvent           = CHLOROFORM-D
Actual_Start_Time =  8-SEP-2015 23:07:55
Revision_Time     = 28-FEB-2019 19:40:25

Comment           = HI-278-pure
Data_Format       = 1D COMPLEX
Dim_Size          = 13107
X_Domain          = 1H
Dim_Title         = 1H
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 2.18365952[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 16384
X_Prescans        = 1
X_Resolution      = 0.45794685[Hz]
X_Sweep           = 7.5030012[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = 1H
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 34
Temp_Get          = 25.8[dC]
X_90_Width        = 13[us]
X_Acq_Time        = 2.18365952[s]
X_Angle           = 45[deg]
X_Atn             = 0.9[dB]
X_Pulse           = 6.5[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 7.18365952[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: HI-278-pure-1.jdf

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

X : parts per Million : 13C

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

19
3.

54
1

16
5.

13
8

16
1.

42
9

13
5.

93
3

13
4.

22
7

12
8.

81
1

12
7.

74
3

12
7.

05
7

12
6.

00
8

12
2.

74
7

11
7.

96
1

11
2.

65
0

77
.3

15
77

.0
00

76
.6

76

62
.5

46

52
.0

58

46
.5

56

13
.8

43

Filename          = HI-278-pure-C-syuusei-2.j
Author            = delta
Experiment        = single_pulse_dec
Sample_Id         = HI-278-pure-C
Solvent           = CHLOROFORM-D
Actual_Start_Time =  8-SEP-2015 23:11:13
Revision_Time     =  1-MAR-2019 08:34:09

Comment           = HI-278-pure-C
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = 13C
Dim_Title         = 13C
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 512
Total_Scans       = 512

Relaxation_Delay  = 2[s]
Recvr_Gain        = 56
Temp_Get          = 25.4[dC]
X_90_Width        = 11.6[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 6[dB]
X_Pulse           = 3.86666667[us]
Irr_Atn_Dec       = 20.126[dB]
Irr_Atn_Noe       = 20.126[dB]
Irr_Noise         = WALTZ
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
44

1
7.

42
2

7.
39

1
7.

38
2

7.
37

6
7.

36
6

7.
33

8
7.

32
2

7.
30

7
7.

26
1

6.
95

7
6.

93
0

6.
92

7
6.

91
0

6.
90

6
6.

89
8

4.
58

9

3.
89

5
3.

86
6

3.
85

0
3.

66
9

3.
63

9

3.
14

1
3.

12
0

0.
00

0

6.
13

3.
00

2.
00

2.
00

1.
03

1.
03

0.
53

Filename          = HI-345-pure-2-2.jdf
Author            = delta
Experiment        = single_pulse.ex2
Sample_Id         = HI-345-pure-2
Solvent           = CHLOROFORM-D
Actual_Start_Time =  7-FEB-2016 05:59:01
Revision_Time     = 19-FEB-2019 16:19:45

Comment           = HI-345-pure-2
Data_Format       = 1D COMPLEX
Dim_Size          = 13107
X_Domain          = 1H
Dim_Title         = 1H
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 2.18365952[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 16384
X_Prescans        = 1
X_Resolution      = 0.45794685[Hz]
X_Sweep           = 7.5030012[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = 1H
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 38
Temp_Get          = 21.7[dC]
X_90_Width        = 13[us]
X_Acq_Time        = 2.18365952[s]
X_Angle           = 45[deg]
X_Atn             = 0.9[dB]
X_Pulse           = 6.5[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 7.18365952[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: HI-345-pure-2-1.jdf

Br N
Bn

O

16

OMe

CO2Et

Br N
Bn

O

16

OMe

CO2Et

清水 真�
S6



Br N
Bn

OTBS

OH

18

Br N
Bn

OTBS

OH

18

清水 真�
S7



ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

X : parts per Million : 13C

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

19
3.

54
1

16
5.

13
8

16
1.

42
9

13
5.

93
3

13
4.

22
7

12
8.

81
1

12
7.

74
3

12
7.

05
7

12
6.

00
8

12
2.

74
7

11
7.

96
1

11
2.

65
0

77
.3

15
77

.0
00

76
.6

76

62
.5

46

52
.0

58

46
.5

56

13
.8

43

Filename          = HI-278-pure-C-syuusei-2.j
Author            = delta
Experiment        = single_pulse_dec
Sample_Id         = HI-278-pure-C
Solvent           = CHLOROFORM-D
Actual_Start_Time =  8-SEP-2015 23:11:13
Revision_Time     =  1-MAR-2019 08:34:09

Comment           = HI-278-pure-C
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = 13C
Dim_Title         = 13C
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 512
Total_Scans       = 512

Relaxation_Delay  = 2[s]
Recvr_Gain        = 56
Temp_Get          = 25.4[dC]
X_90_Width        = 11.6[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 6[dB]
X_Pulse           = 3.86666667[us]
Irr_Atn_Dec       = 20.126[dB]
Irr_Atn_Noe       = 20.126[dB]
Irr_Noise         = WALTZ
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

ab
un

da
nc

e
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

X : parts per Million : 1H

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

7.
44

1
7.

42
2

7.
39

1
7.

38
2

7.
37

6
7.

36
6

7.
33

8
7.

32
2

7.
30

7
7.

26
1

6.
95

7
6.

93
0

6.
92

7
6.

91
0

6.
90

6
6.

89
8

4.
58

9

3.
89

5
3.

86
6

3.
85

0
3.

66
9

3.
63

9

3.
14

1
3.

12
0

0.
00

0

6.
13

3.
00

2.
00

2.
00

1.
03

1.
03

0.
53

Filename          = HI-345-pure-2-2.jdf
Author            = delta
Experiment        = single_pulse.ex2
Sample_Id         = HI-345-pure-2
Solvent           = CHLOROFORM-D
Actual_Start_Time =  7-FEB-2016 05:59:01
Revision_Time     = 19-FEB-2019 16:19:45

Comment           = HI-345-pure-2
Data_Format       = 1D COMPLEX
Dim_Size          = 13107
X_Domain          = 1H
Dim_Title         = 1H
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 2.18365952[s]
X_Domain          = 1H
X_Freq            = 399.78219838[MHz]
X_Offset          = 5[ppm]
X_Points          = 16384
X_Prescans        = 1
X_Resolution      = 0.45794685[Hz]
X_Sweep           = 7.5030012[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Tri_Domain        = 1H
Tri_Freq          = 399.78219838[MHz]
Tri_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 8
Total_Scans       = 8

Relaxation_Delay  = 5[s]
Recvr_Gain        = 38
Temp_Get          = 21.7[dC]
X_90_Width        = 13[us]
X_Acq_Time        = 2.18365952[s]
X_Angle           = 45[deg]
X_Atn             = 0.9[dB]
X_Pulse           = 6.5[us]
Irr_Mode          = Off
Tri_Mode          = Off
Dante_Presat      = FALSE
Initial_Wait      = 1[s]
Repetition_Time   = 7.18365952[s]

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1 )
fft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: HI-345-pure-2-1.jdf
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Filename          = HI-345-pure-2-C-2.jdf
Author            = delta
Experiment        = single_pulse_dec
Sample_Id         = HI-345-pure-2-C
Solvent           = CHLOROFORM-D
Actual_Start_Time =  7-FEB-2016 06:18:18
Revision_Time     = 16-FEB-2019 17:41:23

Comment           = HI-345-pure-2-C
Data_Format       = 1D COMPLEX
Dim_Size          = 26214
X_Domain          = 13C
Dim_Title         = 13C
Dim_Units         = [ppm]
Dimensions        = X
Site              = ECX 400P
Spectrometer      = DELTA2_NMR

Field_Strength    = 9.389766[T] (400[MHz])
X_Acq_Duration    = 1.04333312[s]
X_Domain          = 13C
X_Freq            = 100.52530333[MHz]
X_Offset          = 100[ppm]
X_Points          = 32768
X_Prescans        = 4
X_Resolution      = 0.95846665[Hz]
X_Sweep           = 31.40703518[kHz]
Irr_Domain        = 1H
Irr_Freq          = 399.78219838[MHz]
Irr_Offset        = 5[ppm]
Clipped           = FALSE
Scans             = 1024
Total_Scans       = 1024

Relaxation_Delay  = 2[s]
Recvr_Gain        = 56
Temp_Get          = 22.3[dC]
X_90_Width        = 11.6[us]
X_Acq_Time        = 1.04333312[s]
X_Angle           = 30[deg]
X_Atn             = 6[dB]
X_Pulse           = 3.86666667[us]
Irr_Atn_Dec       = 20.126[dB]
Irr_Atn_Noe       = 20.126[dB]
Irr_Noise         = WALTZ
Decoupling        = TRUE
Initial_Wait      = 1[s]
Noe               = TRUE
Noe_Time          = 2[s]
Repetition_Time   = 3.04333312[s]
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