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I. 1H-1H NOESY analysis 
1H-1H NOESY NMR experiment for product 4bb (400 MHz spectrometer in CDCl3). 

 

II. Copies of NMR Spectra 
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20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-104.544

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.367
8.361
7.929
7.923
7.908
7.903
7.688
7.684
7.674
7.663
7.653
7.567
7.545
7.463
7.459
7.446
7.315
7.297
7.260

3.798 3.04

2.35
2.23

1.11

1.08

1.00

0.99

hayat
スタンプ



abundance
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

X
 : parts per M

illion : C
arbon13

200.0
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

178.791
178.724

163.288
162.220
160.494
155.794
153.067
153.019
150.292
150.245
146.068
145.716
139.785

128.163
123.891
123.262
122.995
122.947
114.194
114.156
113.317
112.574

77.315
77.000
76.685

52.706

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-104.698
-106.111

hayat
スタンプ



abundance
0 1.0 2.0 3.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.521
8.509
8.430
8.410
7.926
7.906
7.798
7.600
7.581
7.481
7.458
7.411
7.408
7.260
7.237
7.220

3.833 3.21

2.12

2.07
2.05

1.00

0.96

0.97

0.94

hayat
スタンプ



abundance
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

X
 : parts per M

illion : C
arbon13

200.0
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

179.106
179.039

162.478
156.204
156.166
155.689
154.125
152.914
152.867
148.767
146.993
146.641

138.136
136.887

128.229
124.215
123.843
123.262
121.879
114.109
113.422
113.374
112.249

77.315
77.000
76.676

52.649

hayat
スタンプ



abundance
0 10.0 20.0 30.0 40.0 50.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-104.329
-106.972

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

9.045

8.544
8.538
8.302

7.679
7.659
7.541
7.538
7.489
7.483
7.472
7.468
7.320
7.302
7.260

3.825 3.09

1.97
1.01

1.00

0.98

0.94

0.92

1.02

hayat
スタンプ



abundance
0 0.1 0.2 0.3

X
 : parts per M

illion : C
arbon13

200.0
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

178.438
178.372

162.401
161.839
155.851
152.666
152.619
146.517
143.389
143.351
143.303
143.036
142.979

128.420
127.018
124.005
123.348
115.768
115.729
113.946
112.564

77.315
77.000
76.685

52.868

hayat
スタンプ



abundance
0 10.0 20.0 30.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-108.262

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.251
8.229
7.876
7.734
7.646
7.629
7.586
7.565
7.499
7.495
7.419
7.260
7.254

3.841

3.82

2.83

1.97
1.00

1.00

0.95

0.95

hayat
スタンプ



abundance
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

X
 : parts per M

illion : C
arbon13

200.0
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

179.201
179.144

164.308
162.430
161.476
155.679
153.715
153.668
147.155
146.803
146.717
146.669

137.392

130.441
129.316
128.458
128.258
127.810
127.333
127.200
123.700
123.128
117.913
117.875
112.516
112.402

77.315
77.000
76.676

52.630

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-104.482
-104.974

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.269
8.249
8.195
8.190
8.178
8.173
7.871
7.865
7.849
7.843
7.769
7.751
7.747
7.582
7.565
7.556
7.552
7.283
7.260

3.814

2.97

2.92

2.13

1.95

1.51

1.00

0.91

hayat
スタンプ



abundance
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

X
 : parts per M

illion : C
arbon13

200.0
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

187.830
187.773

163.460
162.392
160.628

146.478
141.130
137.659
132.510
130.642
128.840
128.582
128.410
128.334
127.581
118.075
117.837
117.789
115.815
114.051
114.013

77.324
77.000
76.685

52.668

hayat
スタンプ



abundance
0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-103.929
-105.189

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.011
8.001
7.727
7.709
7.687
7.668
7.591
7.578
7.572
7.564
7.519
7.515
7.506
7.502
7.498
7.491
7.329
7.309
7.260

3.779
3.772 5.67

3.87
3.94

2.72

1.80
0.85

0.84

1.00

hayat
スタンプ



abundance
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

X
 : parts per M

illion : C
arbon13

200.0
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

179.745
179.668
178.734
178.686

163.936
162.735
162.439
159.979
156.337
156.175
152.256
152.094
152.047

132.415
129.106
128.830
124.168
124.072
123.624
123.500
116.445
115.796
112.621
110.600
110.552

77.315
77.000
76.676

52.563
52.487

hayat
スタンプ



abundance
0 10.0 20.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-82.050
-84.815

hayat
スタンプ



abundance
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0

X
 : parts per M

illion : Proton

10.0
9.0

8.0
7.0

6.0
5.0

4.0
3.0

2.0
1.0

0

8.601
8.590

7.779
7.609
7.606
7.591
7.589
7.439
7.420
7.417
7.402
7.373
7.355
7.260

3.859 3.05

1.99
1.95

1.22

1.04

1.00

1.00

0.93

hayat
スタンプ



abundance
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

X
 : parts per M

illion : C
arbon13

200.0
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

168.236
168.093

156.089
153.525
149.444
149.091
149.024
148.977

136.782
131.566
128.677
128.630
128.534
124.025
120.392
120.344
117.350
117.198

77.315
77.000
76.685

52.563

hayat
スタンプ



abundance
0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

X
 : parts per M

illion : Fluorine19

40.0
30.0

20.0
10.0

0
-10.0

-20.0
-30.0

-40.0
-50.0

-60.0
-70.0

-80.0
-90.0

-100.0
-110.0

-120.0
-130.0

-140.0
-150.0

-160.0
-170.0

-125.256

hayat
スタンプ
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