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Computational Results

3,6-dioxo-1,4-diphenylpiperazin-2-ide 20

33
-877.3629690

-4.71246  0.80680 1.17685
-3.34957 0.87979 0.92357
-2.73451 -0.02764  0.03555
-3.54210 -1.00055 -0.57811
-4.91062 -1.07106 -0.30501
-5.51053 -0.17018 0.56924
-5.15975 1.51996 1.86964
-2.73775 1.64047 1.39840
-3.11394 -1.70469 -1.28749
-5.50865 -1.83903 -0.79592
-6.57808 -0.22413 0.77781
-0.68852  1.30270 -0.38257
-0.70877 -1.10217 -0.81499
0.68027 1.20111 -0.54464
0.75370 -1.22259 -0.42659
-1.17740 -2.03375 -0.48957
-0.76059 -1.04623 -1.92110
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1.27883 2.09133 -0.66287
2.77957 0.01707 -0.00578
3.34768 -0.83869 0.94740
3.59479 0.94789 -0.66096
4.70894 -0.76165 1.23027
2.71775 -1.55970 1.45888
495645 1.01842 -0.36927
3.16610 1.60848 -1.41083
5.52316 0.16464 0.57574
5.13508 -1.43127 1.97683
5.57676 1.74582 -0.89198
6.58708 0.22073 0.80233
-1.35467 0.02784 -0.17874
1.39114 -0.03307 -0.29635
-1.37609 2.35634 -0.42790
1.27539 -2.33320 -0.28744
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3,6-dioxo-1,4-diphenylpiperazin-2-ide 20 after electron transfer

33
-877.2553565

4.86305 -0.80492  0.99895
3.48213 -0.88340 0.85477
2.81773 0.01264 0.00625
3.55253 0.98425 -0.68115
493732 1.05717 -0.52309
5.60008 0.16342 0.31281
5.36799 -1.50556 1.66265
2.91490 -1.63681 1.39276
3.05930 1.68687 -1.34899
549515 1.81970 -1.06439
6.68057 0.22015 0.43360
0.73128 -1.24340 -0.24112
0.71903 1.19176 -0.50392
-0.70987 -1.16350 -0.29498
-0.75812 1.23618 -0.17131
1.17825 2.03805 0.01411
0.79177 1.37911 -1.58941
-1.27479 -2.08712 -0.32533
-2.83967 -0.03835 0.01260
-3.45348 0.58575 1.09715
-3.58723 -0.73168 -0.93713
-4.83816 0.50956  1.22729
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-2.85238
-4.97190
-3.08930
-5.59847
-5.32483
-5.56013
-6.68033

1.40230
-1.40895

1.29582
-1.33796
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1.12564
-0.80772
-1.20133
-0.18682

0.99490
-1.34811
-0.24405
-0.03356

0.00937
-2.33683

2.29212

1.82470
-0.79325
-1.78421
0.28666
2.07149
-1.53290
0.39525
-0.11776
-0.12606
-0.26127
-0.03197

1,4-dibenzyl-3,6-dioxopiperazin-2-ide 21

39
-955.9605788

-0.76913
0.39902
0.95859

-0.32121
-0.42128
-1.54353
1.78874
1.20643
-1.29717

-2.55752
-2.72796
-2.50775
2.38414
2.25083
2.45023
3.67163
4.89870
3.66683
6.09988
4.91169
4.86822
2.71477
6.08825
7.04717
4.84944
7.02479

-3.72501
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-0.15577
-0.94977
1.17007
1.69218
0.37659
-0.87149
1.73137
-0.21938
0.77470
1.36077
2.21847
1.75948
-0.82406
-1.91098
-0.51577
-0.45364
-0.73429
0.13321
-0.44370
-1.18545
0.42742
0.37053
0.13929
-0.66908
0.88836
0.37176
0.39891

0.83674
0.28871
-0.76421
-0.68033
1.74963
1.13034
-1.17454
-0.49706
-0.14488
0.25098
-0.40886
1.28387
-1.07595
-1.03562
-2.12790
-0.36186
-0.97258
0.90517
-0.32787
-1.96593
1.55245
1.37783
0.94099
-0.81705
2.53946
1.44652
0.16269
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C -4.87701 0.63743  0.92080
C -3.70258 -0.71210 -0.68615
C -5.98728 -0.20056 0.82379
H -4.90157 1.49272 1.59780
C -4.80967 -1.55620 -0.78285
H -2.80110 -0.91055 -1.26429
C -5.95824 -1.30337 -0.03191
H -6.87529 0.00354 1.42172
H -4.77319 -2.41964 -1.44674
H -6.82099 -1.96444 -0.10613
(0] -0.69923 2.84729 -1.02933
] 0.57480 -2.14823 0.56706
1,4-dibenzyl-3,6-dioxopiperazin-2-ide 21 after electron transfer }j
39 f{
-955.8606176

C -0.41981 -1.15318 0.33246
C 0.70495 -0.87413 -0.53174
C 0.43157 1.50995 -0.39348
C -0.92884 1.24813 0.21605
H 1.28674 -1.70276 -0.91938
H -1.09135 2.02611 0.97009
H -1.67346  1.40413 -0.58517
N 1.13948 0.39748 -0.80316
N -1.08007 -0.05626 0.83318
C 2.41107 0.56685 -1.52267
H 2.46146 1.61622 -1.82151
H 2.36607 -0.06160 -2.41965
C -2.30416 -0.25173 1.60425
H -2.21719 -1.22414 2.09657
H -2.34911 0.53376  2.36938
C -3.54345 -0.19804 0.73374
C -4.46068 0.84782 0.84908
C -3.75998 -1.19480 -0.22676
C -5.58421 0.90116 0.02015
H -4.29749 1.62874 1.59275
C -4.87806 -1.14168 -1.05567
H -3.04469 -2.01267 -0.31441
C -5.79396 -0.09349 -0.93325
H -6.29467 1.72071 0.11976
H -5.04056 -1.92278 -1.79716
H -6.66960 -0.05522 -1.57979
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3,6-dioxo-1,4-diphenethylpiperazin-2-ide 22

45

3.59456
4.34999
3.93399
5.43694
4.08895
5.01655
3.34599
5.77076
6.02109
5.27828
6.61859
0.84286
-0.72642

-1034.5558821
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-0.67195
0.74606
0.60591

-0.76662
1.31709
-1.45509
0.71181
1.35906
-1.34756
1.22628
-1.14830
2.78475
3.02613
3.07127
3.58988
3.25263
3.39065
5.06446
5.85786
5.66417
7.21302
5.40305
7.01911
5.05853
7.79952

0.18104
-0.95174
0.95451
-1.31290
-1.55736
0.59459
1.84167
-0.54020
-2.19823
1.20155
-0.81905
2.64437
-2.31442

-1.04207
-0.85331
1.55843
1.37172
-1.73538
2.20324
-0.83168
0.35240
0.10807
2.65294
-2.16751
0.42308
0.05959
1.47745
-0.38644
-1.43123
0.03337
-0.33363
0.71215
-1.29403
0.79391
1.47142
-1.21760
-2.11354
-0.17243

-0.66706
-0.97228
0.44879
-0.17349
-1.84061
1.24775
0.68719
0.93695
-0.42001
2.11319
1.56094
-0.56058
0.62317

-0.04983
-0.54609
-0.25936
-0.29869
-0.24086
-0.38452
-1.65855
-0.01792
0.06387
-0.38930
0.19194
-0.26594
-1.28440
-0.21624
0.76128
0.76655
1.75491
0.45675
0.94403
-0.36623
0.62426
1.58129
-0.69056
-0.75557
-0.19468



7.81397 1.61416 1.01602

7.46754 -1.97706 -1.33052
8.85807 -0.11134 -0.44452
-2.74178 0.07287 0.45407
-2.89437 -0.78985 1.11085
-2.96550 0.99241 1.00873
-3.66399 -0.04568 -0.77007
-3.46821 0.79914 -1.44222
-3.40399 -0.97179 -1.29774
-5.11118 -0.06495 -0.35613
-5.73034 -1.26555 0.01282
-5.85133  1.12003 -0.27271
-7.05571 -1.28350 0.44686
-5.16240 -2.19514 -0.04378
-7.17746  1.10791 0.16082
-5.38044  2.06263 -0.55459
-7.78492 -0.09550 0.52155
-7.52207 -2.22786 0.72611
-7.73888  2.04020 0.21515
-8.82084 -0.10790 0.85817
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3,6-dioxo-1,4-diphenethylpiperazin-2-ide 22 after electron transfer

45
-1034.4589555

C 0.79221 1.30013 0.27945
C -0.71979 1.31611 0.19835
C -0.74515 -1.13701 0.21270
C 0.64045 -1.07403 0.62225
H -1.08535 1.65395 1.18450
H 1.14628 -1.98528 0.91935
H -0.98917 2.08362 -0.53448
N -1.30790 0.04897 -0.19413
N 1.37557 0.08242 0.56276
0] -1.35970 -2.20880 0.18571
0] 1.45214 2.31746  0.15857
C -2.72162 0.05504 -0.53688
H -2.90717 0.91408 -1.19374
H -2.93246 -0.86203 -1.09437
C -3.63296 0.12354 0.69843
H -3.44032 1.05295 1.24985
H -3.38359 -0.72257 1.35022
C -5.08190 0.06086  0.28898



-5.69804 -1.17584 0.06463
-5.81961 1.22875 0.07023
-7.02296 -1.24392 -0.36437
-5.13147 -2.09295 0.23167
-7.14582  1.16542 -0.35911
-5.35171 2.19874 0.24349
-7.75124 -0.07221 -0.57739
-7.49011 -2.21394 -0.52983
-7.70860 2.08416 -0.51979
-8.78706 -0.12415 -0.90962
2.83186 0.02950 0.71353

3.14996 0.95031 1.20956
3.06561 -0.82399 1.35840
3.52784 -0.10936 -0.64482
3.18190 -1.03120 -1.12949
3.23396 0.74101 -1.27150
5.02481 -0.13735 -0.46599
5.74728 1.05778 -0.37592

5.70864 -1.35021 -0.33532
7.12527 1.04139 -0.16339

5.22350 2.00916 -0.47845
7.08755 -1.37097 -0.12335
5.15663 -2.28816 -0.40738
7.79930 -0.17431 -0.03672
7.67554 1.97928 -0.10054
7.60772 -2.32339 -0.02967
8.87606 -0.18861 0.12546
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3,6-dioxo-1,4-bis(3-phenylpropyl)piperazin-2-ide 23

2 s 9
Py 9 99 o 5
S @ 9 9 9
51 ®, g 22
-1113.1496574 ? 9

0.69508 -0.28580 -0.64361
-0.48277 -0.72556 0.20083
-0.92680 1.65801 0.28943
0.36543  2.04025 -0.03089
0.33343 -0.16537 -1.68976
1.42496 -1.09991 -0.62693
-1.70953  2.38247 0.47714
-1.23045 0.29679 0.63339
1.29565 0.94317 -0.15426
-0.72236 -1.92598 0.43271
0.78599  3.22223 -0.19815
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2.55572  1.25523 -0.80230
2.47621 1.10466 -1.89909
2.74331 2.31981 -0.63515
3.72021 0.42907 -0.26403
3.53680 -0.64675 -0.39503
3.81574 0.60921 0.81524
5.03313 0.79498 -0.96688
5.23114 1.86557 -0.81946
4.92044 0.62877 -2.04732
6.19699 -0.01222 -0.45164
6.52445 -1.24562 -1.02700
6.94578 0.42828 0.64598
7.57083 -2.01831 -0.52293
5.94936 -1.60342 -1.88208
7.99348 -0.33959 1.15479
6.70155 1.38645 1.10638
8.31053 -1.56696 0.57101
7.81098 -2.97474 -0.98649
8.56579  0.02215 2.00857
9.12934 -2.16733 0.96552
-2.42601 0.02919 1.40904
-2.28103 -0.92106 1.93481
-2.53531 0.83492 2.14718
-3.67067 -0.05475 0.52768
-3.77979 0.87682 -0.04445
-3.53545 -0.87027 -0.19570
-4.93353 -0.30281 1.35874
-4.80779 -1.23075 1.93376
-5.05649 0.51702 2.08021
-6.16431 -0.40544  0.49448
-6.89546  0.73755 0.15066
-6.57229 -1.63851 -0.02710
-8.00468 0.65309 -0.69092
-6.58785 1.70601 0.54723
-7.68083 -1.72936 -0.86904
-6.01022 -2.53737 0.22950
-8.40212 -0.58251 -1.20375
-8.56154  1.55421 -0.94609
-7.98369 -2.69870 -1.26386
-9.26885 -0.65125 -1.85986
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3,6-dioxo-1,4-bis(3-phenylpropyl)piperazin-2-ide 23 after electron transfer

51



-1113.0537253
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0.71502
-0.66780
-0.52770

0.61670

0.74502

1.42409
-0.94334
-1.17503

1.06051
-1.27123

1.12159

2.25966

2.22078

2.21797

3.54938

3.60913

3.53586

4.78367

4.72616

4.77930

6.06223

6.72261

6.58567

7.87797

6.32808

7.74025

6.08202

8.39059

8.38177

8.13626

9.29418
-2.48295
-2.56434
-2.49302
-3.62041
-3.50066
-3.56413
-4.98351
-5.09037
-5.02769
-6.11410
-6.60478
-6.65964
-7.61682
-6.19063

1.26965
1.45908
-0.80965
-1.12111
1.84706
1.73782
-1.58076
0.39808
-0.11125
2.51239
-2.24918
-0.34251
0.33137
-1.37474
-0.12388
0.91575
-0.77333
-0.43792
-1.48119
0.19984
-0.22263
1.01002
-1.23840
1.22553
1.80983
-1.02850
-2.20525
0.20563
2.19043
-1.83162
0.37025
0.55254
1.59054
-0.10635
0.20746
-0.82625
0.86586
0.36805
1.40382
-0.28446
0.02913
-1.27805
1.00618
-1.60379
-2.04933

0.30894
-0.27832
-1.05662
-0.22873
1.23881
-0.39670
-1.69463
-0.99876
0.58963
-0.16915
-0.23001
1.38274
2.24888
1.74402
0.59371
0.24195
-0.29133
1.44549
1.78459
2.34023
0.67497
0.71177
-0.13304
-0.04014
1.33996
-0.88654
-0.17003
-0.84232
0.00381
-1.50699
-1.42748
-1.64223
-1.97722
-2.51766
-0.68731
-0.33466
0.18905
-1.36787
-1.71767
-2.25066
-0.42837
-0.34304
0.41143
0.56017
-0.99379



T T T O IO

lodobenzene neutral

12

-7.67170
-6.28779
-8.15360
-7.99019
-8.08822
-8.94593

-527.1939762

C
C
C
C
C
C
H
H
H
H
H
I

-2.63994
-1.24409
-0.56257
-1.24409
-2.63993
-3.33876
-3.17958
-0.69853
-0.69851
-3.17958
-4.42747

1.55094

0.68579
2.03001
-0.62155
-2.62588
1.45944
-0.87288

1.20685
1.21561
0.00001
-1.21561
-1.20685
-0.00000
2.15302
2.15712
-2.15710
-2.15302
-0.00002
0.00000

lodobenzene radical anion

12

-527.2598495

I T T T T OOOOOO

-2.96440
-1.64582
-1.47038
-2.49246
-3.80485
-4.03561
-3.15457
-0.78719
-2.29570
-4.64576
-5.05823

-1.36914
-0.89570
0.47341
1.40042
0.90673
-0.47090
-2.44288
-1.56630
2.47222
1.60108
-0.84711

1.31612
0.35398
1.39304
0.61099
1.96004
2.09658

}w’
e

0.00000
0.00000
-0.00001
-0.00000
0.00000
-0.00000
-0.00000
0.00000
-0.00000
0.00000
-0.00000
0.00000

3 e

-0.00000
0.00017
0.00018
0.00007
-0.00008
-0.00013
-0.00006
0.00027
0.00009
-0.00017
-0.00027
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2.15892

4-jodoanisole neutral

16
-641.6916233

1.78395
0.39921
-0.20132
0.57542
1.97056
2.57691
2.27331
-0.20783
0.10809
2.55967
3.91956
4.75086
4.57764
5.77751
4.57778
-2.30483
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0.00970

1.43647
1.33816
0.07631
-1.07517
-0.97854
0.28074
2.40874
2.24109
-2.05757
-1.89119
0.48372
-0.66587
-1.27410
-0.29425
-1.27390
-0.07927

4-jodoanisole radical anion

16
-641.7554994

-2.08832
-0.79259
-0.65198
-1.70533
-3.01126
-3.19241
-2.26808

0.08291
-1.55144
-3.85774
-4.41880
-5.55479

OO0 I ITITITOOOOOO

-1.14481
-0.63033
0.74621
1.62944
1.10631
-0.27937
-2.21937
-1.27867
2.70794
1.78823
-0.88961
-0.04845

-0.00002

94
e

-0.00002
0.00002
-0.00001
-0.00002
-0.00004
-0.00005
-0.00001
0.00003
-0.00003
-0.00005
-0.00002
0.00006
-0.89834
-0.00005
0.89862
0.00001

-0.00009
-0.00016
-0.00014
-0.00006
0.00001
-0.00001
-0.00010
-0.00021
-0.00005
0.00008
0.00006
0.00010
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H -5.57690 0.58695 -0.89713
H -6.42369 -0.71123 0.00012
H -5.57685 0.58693 0.89735
I 3.06608 -0.04939 0.00003

Bromobenzene neutral

12
-2805.7570060

C 2.17326 1.20714 0.00000
C 0.77805 1.21638 -0.00001
C 0.10074 0.00002 -0.00001
C 0.77804 -1.21637 -0.00001
C 2.17322 -1.20717 0.00000
C 2.87199 -0.00001 0.00000
H 2.71309 2.15305 0.00001
H 0.22489 2.15320 -0.00001
H 0.22482 -2.15315 -0.00001
H 2.71308 -2.15305 0.00001
H 3.96060 -0.00004 0.00000
Br -1.80252 0.00000 0.00000

Bromobenzene radical anion . (
1/ A\
A .

12
-2805.8139944

C 2.23316 -1.38303 0.00050
C 0.97910 -0.75854 0.00428
C 0.97218 0.62133 0.00487
C 2.09562 1.42233 0.00133
C 3.34040 0.77621 -0.00258
C 3.40439 -0.61872 -0.00286
H 2.29482 -2.47177 -0.00004
H 0.04201 -1.31556 0.00622
H 2.02787 2.50992 0.00187
H 4.25728 1.36658 -0.00527
H 437446 -1.11530 -0.00601
Br -2.60416 0.01910 -0.00086



4-bromoanisole neutral

16
-2920.2543669

1.23451
-0.14846
-0.72784
0.05834
1.45163
2.04190
1.71190
-0.77369
-0.40406
2.05268
3.38213
4.22760
4.06199
5.24959
4.06213
-2.62410
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o
=

1.43018
1.31511
0.04527
-1.09781
-0.98275
0.28429
2.40825
2.20532
-2.08239
-1.88745
0.50428
-0.63484
-1.24520
-0.25054
-1.24502
-0.11697

4-bromoanisole radical anion

16
-2920.3172137

0.91704
1.47455
2.84580
3.71939
3.16329
1.76941
-0.16952
0.81615
4.80078
3.79553
1.32672
-0.08580
-0.54543
-0.24498
-0.54609
-2.89550
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=

-0.43350
-1.72246
-1.83743
-0.76629
0.51427
0.67776
-0.32802
-2.59059
-0.89932
1.40150
1.96511
2.15042
1.69828
3.23147
1.69915
-0.32657

9
e
d

-0.00001
0.00003
0.00000

-0.00001

-0.00003

-0.00005

-0.00001
0.00003
-0.00002

-0.00004

-0.00002
0.00005

-0.89837

-0.00006
0.89862
0.00001

-0.00045
-0.00030
0.00000
0.00039
0.00032
-0.00015
-0.00086
-0.00050
0.00074
0.00058
-0.00046
0.00014
0.88855
0.00075
-0.88837

0.00009
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Optimizations of anions 21 and 22 were made including the counterion (K*) to check

for any interaction between the phenyl and the benzyl-substituents with the

counterion. For both anions, the potassium cation chelated with the C-O bond of the

enolate during the optimization and did not interact with the phenyl/benzyl

substituents.

3,6-dioxo-1,4-diphenylpiperazin-2-ide 20 (with K*)

34
-1477.1135374

-4.66541
-3.29483
-2.65402
-3.42287
-4.79880
-5.43025
-5.14113
-2.70290
-2.95822
-5.37326
-6.49940
-0.62608
-0.57916
0.73359
0.89985
-1.01595
-0.65969
1.29560
2.90843
3.56561
3.63771
4.93958
2.99917
5.01199
3.12906
5.66986
5.44048
5.56757
6.74014
-1.25641
1.50227
-1.32975

OZZITITIIOIOIOOOOIITIITOOOOIITIITITIITIOOOOOON

-0.55727
-0.37240
-0.62256
-1.06698
-1.26144
-1.00505
-0.36289
-0.03115
-1.26058
-1.61126
-1.15708
0.72277
-1.13796
0.82298
-1.35688
-2.12455
-0.56968
1.57768
-0.33341
-1.48088
0.83732
-1.44843
-2.38786
0.86171
1.72283
-0.28043
-2.34374
1.77653
-0.26190
-0.46498
-0.33694
1.64173

1.49192
1.36740
0.14224
-0.94132
-0.80170
0.41046
2.44871
2.20763
-1.90217
-1.65442
0.51816
0.49918
-1.06183
0.25559
-0.79729
-1.21576
-2.00910
0.78679
0.08040
0.53524
-0.14541
0.75672
0.70641
0.08422
-0.51229
0.53570
1.11201
-0.09825
0.71421
0.03179
-0.13578
1.03450

ﬁ.:f;‘f
e
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0 1.46802 -2.36294 -1.22038
K -0.79052  3.39422 -0.70295

1,4-dibenzyl-3,6-dioxopiperazin-2-ide 21 (with K*)

@
40 P "y
-1555.7093143 N 2 $ 3
o %
-1.00860 -0.62257 0.71430 ;,3)
0.08826 -1.53374 0.19816 9

0.91363 0.49974 -0.83992
-0.29989 1.16378 -0.76378
-0.65114 -0.18664 1.67150
-1.87673 -1.24676 0.93579
1.70741 0.88319 -1.46925
0.98802 -0.91143 -0.58420
-1.37891 0.42121 -0.22627
-2.55602 1.17179 0.17222
-2.63767 2.01976 -0.51156
-2.43325 1.58647 1.18979
2.15557 -1.62202 -1.07431
1.98192 -2.68494 -0.89108
2.24191 -1.46016 -2.15498
3.42362 -1.16636 -0.38092
4.54712 -0.78060 -1.11190
3.47794 -1.13228 1.01709
5.71397 -0.37255 -0.46107
451037 -0.79874 -2.19865
4.63832 -0.72498 1.66935
2.60193 -1.43166 1.58850
5.76185 -0.34363 0.93060
6.58216 -0.07749 -1.04272
4.67157 -0.71030 2.75472
6.66802 -0.02969 1.43971
-3.81911 0.33768 0.13090
-4.79724  0.49180 1.11549
-4.04103 -0.57732 -0.90315
-5.98309 -0.24194 1.06536
-4.62809 1.19041 1.93176
-5.22128 -1.31585 -0.95338
-3.27253 -0.71253 -1.65918
-6.19799 -1.14957 0.03018
-6.73299 -0.11077 1.83962
-5.37797 -2.02700 -1.75890

T T OIOIOOOOOIIIOIOIOOOOI I OIIOZZ2IIITOO0onO0n
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-7.11542

-0.48137
0.14680
1.49458

-1.72873
2.38445

-2.72395

3.22026

-0.00736

-1.10249
0.53132

0.27651
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NMR Spectra

N LWVWOHO N WD © NAME D199888
M MO WO~ N @ EXPNO 1
Noomoaaadnd - PROCNO 1
PSS <« Date_ 20140408
ime 14.38
‘ k‘:ii:;?\\’ @ééﬁji/) INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930
™ 32564
SOLVENT cpels
NS 16
H DS 2
N SWH 8223.685 Hz
\Tr//\\()l FIDRES 0.252539 Hz
a0 1.9799412 sec
O RG 203
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
DL 2.00000000 sec
DO 1
CHANNEL f1
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300101 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
(=} oo o
=] -l N
NAME D200823
EXPNO 2
PROCNO 1
Date 20140425
Time~ 4.21
| | o Y | INSTRUM spect
| [ PROBHD 5 mm ONP 1H/13
! ! [ V/ ! PULPROG 29pg30
™ 16384
H SOLVENT cpe13
NS 1024
N DS 4
\Tr//\\(:l SWH 22058.824 Hz
FIDRES 1.346364 Hz
o) a0 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
DO 1
= CHANNEL f1 =
13¢
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzl6
NUC2 10
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127545 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" ‘ J | — ' . -
" Q b y o
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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OO NCTTOAOAT OO NO AT NN OO fee]
DODEWVOOOTIETOOOWLTTONN O < NAME D199986
LSS OONNOOONOOOMO OO N [te) gﬁgggo %
Time 13.58
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930
TD 32564
SOLVENT cDCl3
NS 16
DS 2
SWH 8223.685 Hz
0 N FIDRES 0.252539 Hz
A0 1.9799412 sec
RG 406
bW 60.800 usec
NI DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
CHANNEL f£1
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300100 MHz
EM
0
0.30 Hz
0
1.00
I
|
I
| J .
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
ﬁ%"ﬁ fﬂ
3|3 ]
<o <
NAME D189360
EXPNO 1
PROCNO 1
Date_ 20131016
Time 9.46
| | 7 Y " INSTRUM spect
PROBHD 5 mm ONP 1H/13
(0] N ! ! o W ! PULPROG 2gpg30
TD 16384
SOLVENT cDCl3
NS 1024
DS 4
N O SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 205
DW 22.667 usec
DE 6.50 usec
TE 936.6 K
D1 0.69999999 sec
D11 0.03000000 sec
DO 1
NUCL
P1 7.00 usec
PL1 -2.60 dB
PLIW 1.34123230 W
SFOL 100.6228298 MHz
CPDPRG2
NUC2 18
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127553 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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ONOTOASDNOVYNRMENOSRN — o Current Data Parameters
WO~ OO ITTTONNOORNSD DWW — O — NAME D252836
MM MMM ®O Mo NN O [Toly — EXPNO 1
[l e e e e T el ol el ol ol el ol el e - PROCHC 1
Wy" \/ | F2 - Acquisition Parameters
Date_ 20160504
Time 18.06
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 32564
O SOLVENT CDC13
NS 4
PN DS 2
S SWH 8223.685 Hz
Ph N FIDRES 0.252539 Hz
H AQ 1.9798912 sec
RG 144
oW 60.800 usec
DE 10.00 usec
TE 296.9 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 -
400.1324710 MHz
1H
12.00 usec
7.19999981 W
F2 - Processing parameters
51 32768
SF 400.1300104 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
o ~ =) =)
~ Q < <
< =] o~ o™
Current Data Parameters
NAME D252836
EXPNO 2
PROCNC 1
) \
\‘"rr-' \\I/" F2 - Acquisition Parameters
Date_ 20160504
Time 18.08
INSTRUM spect
PROBHD 5 mm CPFBBO BB
PULPRCG zgpg30
D 16384
SOLVENT CDC13
NS 84
O Ds 4
SWH 25252.525 Hz
FIDRES 1.541292 Hz
/\ CI RO 0.3244032 sec
Ph N RG 2050
Dw 19.800 usec
H DE 18.00 usec
TE 296.% K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
100.6228298 MHz
13C
10.00 usec
35.00000000 W
CHANNEL £2 = -—
400.1316005 MH:
nucz 1H
CPDPRG([2 waltzlé
EBCPD2 90.00 usec
PLWZ 7.50000000 W
PLW12 0.16373000 W
PLW13 0.08238400 W
F2 - Processing parameters
81 32768
SF 100.6127561 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L [ L
J
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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AW ANW NN N AL N M O S ™ ~ Current Data Parameters
WY TITOMON A OO @ 0T «© I8 NAME D201102
SR LR RERRRR e !
[ e e e el e ol e o el e ol el e N Sl ™ PROCHNO 1
W | | F2 - Acquisition Parameters
Date_ 20140429
Time 8.43
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
SOLVENT €DC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.252532 Hz
AQ 1.9798912 sec
RG 28
Dw 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
NOC1 1H
Pl 9.40 usec
PL1 -4.00 dB
PL1W 19.93825150 W
SFO1 400.,1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300097 MHz
Wow EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
J
T T T T T T T T T T T T T T T 1
95 90 85 8.0 75 7.0 6.5 6.0 4.5 4.0 35 3.0 25 20 1.5 1.0 ppm
z 5 g
o e -
=
Current Data Parameters
NAME D201102
EXPNO 2
PROCNO 1
\ 1/ \/ F2 - Acquisition Parameters
W ¥ Date_ 20140429
Time 18.50
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 16384
SOLVENT CDC13
O NS 1024
DS 4
SWH 22058.824 Hz
/\ FIDRES 1.346364 Hz
Ph N AD 0.3713707 sec
RG 2050
oW 22.667 usec
N._-Ph e G
~ D1l 0.69999999 sec
D1l 0.03000000 sec
O TDO 1
CHANNEL f1
13¢C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0w
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127554 MHz
WDW EM
S8B ]
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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O 00N ONM LW oW w0 o W oYM O — <O NAME D211456
TITTANNAOOLLOLONLITNONNAADNO — O~ o< S mnom EXPNO 1
NOOOONONNNNNNNNNNNN A O O WO O ©ow® PROCIO T
[ e e e e S Sl Sl Sl Sl el Sl el el Sl e ) T OMOMO NN Date_ 20141006
Time 16.50
N‘WM/ ‘ \\// \‘/ INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG zg30
32564
SOLVENT cpCl3
NS 16
DS 2
O SWH 8223.685 Hz
FIDRES 0.252539 Hz
/Jl\\v/,(:| 20 1.9799412 sec
N RG 161
H bW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
Pl 9.40 usec
PL1 -4.00 dB
PLIW 19.93825150 W
SFO1 400.1324710 MHz
sI 32768
SF 400.1300098 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
|
I
h
Iff
T T T T T T T T T T T T T T T T T T T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
rjﬁ\ 7 r f j r 7 r j
N~ v |0 © o (=3 =3
YR =] =) =] =]
-~ F‘vl =] - o o
NAME D211456
EXPNO 2
PROCNO 1
Date_ 20141007
Time 1.12
INSTRUM spect | | 1 Iy 1) |
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg30 | | I / I |
TD 16384
SOLVENT cDpCl3
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
X} 0.3714207 sec
RG 205
bW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PLIW 61.34123230 W
SFO1 100.6228298 MHz
= CHANNEL f£2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
sI 32768
SF 100.6127565 MHz
WDW EM
5SB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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LOSTNNIMO ™= NAME D211633
TR PROCNO 1
R R R K R RN RN Date_ 20141008

Time 16.39
NM\W \\\W \'/ INSTRUM spect

PROBHD 5 mm QNP 1H/13

7.327
7.324
7.320
7.311
7.307
7.303
7.291
7.288
7.283
7.260
7.256
7.252
7.243
7.237
7.231
7.222
7.219
7.216
7.206
7.202
7.185

PULPROG 2930
™D 32564
SOLVENT CDC13
NS 16
(0] DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
N a0 1.9799412 sec
RG 406
N DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
(0] DO 1
NUCL 1H
Pl 9.40 usec
PL1 -4.00 dB
PLIW 19.93825150 W
SFOL 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

NAME D211633
EXPNO 2
PROCNO 1
Date 20141009
Time 7.39
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
D 16384
SOLVENT cpel3
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz (0]
20 0.3714207 sec
RG 2050
DwW 22.667 usec N
6.50 usec
TE 300.0 K N
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
(6]
CHANNEL f1
NUCL 13c
p1 7.00 usec
PL1 -2.60 dB
PLIW 61.34123230 W
SFOL 100.6228298 MHz
= CHANNEL f2
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
768
100.6127538 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NAME D211330 N W DM OO O W N W O [~ N o NS 0ONO 0O M
EXPNO 1 OO~ O 0 0w 0 — COSTAN -0 MO © W0
PROCNO I MO NNNNNNN A A A0 IS MMMMN OO 0o
D?rﬁ* 2013})03; N N N N N N N R < NO®OM NN A
INSTRUM spect N%/ ‘ \\// \‘/ \\‘//
PROBHD 5 mm QNP 1H/13
PULPROG 2930
™ 32564
SOLVENT cpe13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
20 1.9799412 sec
RG 181 H
DW 60.800 usec N
DE 6.50 usec \]T/’”\\(:
TE 300.0 K
D1 2.00000000 sec
TDO 1 (0]
CHANNEL f1
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
327
400.1300099 MHz
EM
0
0.30 Hz
0
1.00
|
Iy |
| |
I ! Il i
|
| I
J
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
|| ]\ | ]
RN 3 &8 B &
oo o o o o -
-l =3 N o o o
NAME D211330
EXPNO 2
PROCNO 1
Date_ 20141004
Time 6.33
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
16384
SOLVENT cDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
bW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec H
D11 0.03000000 sec N
TDO 1 \11//”\\(;
HANNEL f1
NUC1 13C (0]
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFOL 100.6228298 MHz
HANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
sI 32768
SF 100.6127559 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
" " . " — ok e " " . "
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NAME D211524 OO WO N O W H A NT NSO A O
O O 00 W WWOoOowWw wn T N O O N OO0 I~ LW
gégggo i ONNNNNNN A © TITT OO OO WD ®© ®
Date 20141007 L S e e e L St Sl (32] mmnmMm NANN A A A A A A A A
Time 15.48
INSTRUM spect
PROBED 5 mm QNP 1H/13
PULPROG 2930
TD 32564
SOLVENT cpe13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 228
bW 60.800 usec o
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1 N
- CHANNEL £l N
1H
9.40 usec
-4.00 dB
19.93825150 W ()
400.1324710 MHz
32768
400.1300099 MHz
EM
0
0.30 Hz
0
1.00
I I
] W )h A
T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm
*|e = < g b
<o < ) < <
NAME D211524
EXPNO 2
PROCNO 1
Date_ 20141008
Time 6.39
INSTRUM spect ! i T
PROBHD 5 mm ONP 1H/13 | ] |
PULPROG zgpg30 | | Vo \ (. |
TD 16384
SOLVENT cDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz ()
AQ 0.3714207 sec
RG 205
DW 22.667 usec N
DE 6.50 usec
TE 300.0 K
Dl 0.69999999 sec N
D11 0.03000000 sec
TDO 1
o
CHANNEL f1
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO02 400.1316005 MHz
SI 32768
SF 100.6127547 MHz
WDW EM
sSB 0
LB 1.00 Hz
GB 0
PC 1.40
Losud .
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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N HDOAWNOVOSI IO OO NAME D196557
HOOWWOVUFITOANT OO MM O EXPNO 1
LCOVVIFIIIITONNOMNNMON
T PROCNO 1
L e e e T S St Sl S ol Sl Sl ol Sl ol Sl ol e A Date_ 20140220
Time 16.50
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG z2g30
TD 32564
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 406
DW 60.800 usec
DE 6.50 usec
TE 300.0
D1 2.00000000 sec
TDO 1
= CHANNEL fl =
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
327
400.1300099 MHz
EM
0
0.30 Hz
0
1.00
|
|
[ ‘
I
I
[
T T T T T T T T T T T T T T T 1
95 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 3.5 3.0 25 20 1.5 1.0 ppm
%T‘_ij
e
il
NAME D198321
EXPNO 1
PROCNO 1
Date_ 20140318
Time 18.53
| ! \ INSTRUM spect
PROBHD 5 mm QNP 1H/13
| R PULPROG zgpg30
TD 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
= CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127535 MHz
WDW EM
SS5B 0
LB 1.00 Hz
GB 0
PC 1.40
" | ;"
f W ¥ ¥ e
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

25



AN O TOVNOWLEN MO AN~ NO MO MO O ®
MANOOO0OO0OWOE=WOWAFTONANDE==~ONNO OO O © NAME D198845
LOVVWLOUNIHIPFIIIFIIIONONONONONONONAAAADO O OO [oe] EXPNO 1
[ e e e i e o o o o o e o o e e L ™ SESZNO 2014032é
= Time 14.21
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
SOLVENT cDCl3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
() AQ 1.9799412 sec
~ RG 64
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
768
400.1300096 MHz
EM
0
0.30 Hz
0
1.00
|
|
|
|
1
f
|
\ "
T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm
LA R i S
~I-lalcle I
NAME D198845
EXPNO 2
PROCNO 1
Date_ 20140326
Time 2.27
| Y | ) | INSTRUM spect
PROBED 5 mm ONP 1H/13
| | W | PULPROG 2gpg30
TD 16384
SOLVENT cDpC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
() AQ 0.3714207 sec
~N RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
= CHANNEL f2 =
waltzlé
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
768
100.6127659 MHz
EM
0
1.00 Hz
0
1.40
L L i
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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A A OMOTETMMNOVUMOTHAALONOMOMOMEMHWOWOWOWUNHWOWTNOWN NAME D198601
NHO~LOVOOODMMOAOANVOO-TOVOOFTFITTOAAATDNNDANDNTMOMNANN A A OO EXPNO 1
O o T MNMOMOMOMOMOMOMNMNMOMONNNNAAAA A OO OO o) O) OY O PROCNO 1
Date 20140320
Time 15.37
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
™D 32564
SOLVENT Acetic
NS 16
DS 2
SWH 8223.685 Hz
\\() FIDRES 0.252539 Hz
aQ 1.9799412 sec
RG 128
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
******** CHANNEL fl ========
NUCl 1H
Pl 9.40 usec
PL1 -4.00 dB
PLIW 19.93825150 W
SFOL 400.1324710 MHz
ST 32768
SF 400.1279250 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
Loy
|
IV
\
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
ooo|oo o =]
-Iv-|-lolele “
NAME D198707
EXPNO 1
PROCNO 1
Date_ 20140324
Time 8.24
) ) T ; ) . INSTRUM spect
PROBED 5 mm ONP 1H/13
! i W ! ! PULPROG 2gpg30
D 16384
SOLVENT cDCl3
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
\\() a0 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL f2 =
waltzlé
18
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127580 MHz
EM
0
1.00 Hz
0
1.40
- | ,
* ' ¥ ¢ Y
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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DACOENTOVONTAONNMAOOAOONANO MO © NAME D197492
LOIIITONNANNANDN O OO WD OO~ 0 EXPNO 7
A A e A I A R R AR R A A A i « PROCNO 1
L e il el el o o o e e Ot St Sl ol ol el el el ol ol e SN AN JNe] ™ Date 20140305
ime 16.47
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
e} SOLVENT cDC13
P NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 645
bW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1 =
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300098 MHz
EM
0
0.30 Hz
0
1.00
|
| |
|
|
By
If “
A
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
Fgrh#;ﬂ f\j fﬂ
@@ (@ S
el e B
NAME D201173
EXPNO 1
PROCNO 1
Date. 20140429
Time 22.04
| | Y | ) | INSTRUM spect
| | PROBHD 5 mm ONP 1H/13
o | | [N | W | PULPROG 290930
e TD 16384
SOLVENT cDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
RO 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUCL 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SF02 400.1316005 MHz
sI 2
SF 100.6127538 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
e L L . f o i e Uaku f e
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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M~ 00O )~ S o NAME D205946
O ML SO 0O ™ EXPNO 1
Lo IFTIOMNOMN o™ PROCNO 1
ce e~~~ ~ Date_ 20140709
Time 10.38
K\‘EE;;§§§N(?2:¢51’) INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930
D 32564
SOLVENT cDpCl3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
20 1.9799412 sec
RG 101
bW 60.800 usec
Me DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
1H
9.40 usec
-4.00 dB

19.93825150 W
400.1324710 MHz
32768
400.1300098 MHz
EM

0
0.30 Hz
0
1.00
|
|
[
W
|
I
LA AW 1
T T T T T T T T T T T T T T T T T T T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
< (|| =]
Slaijed|es ©
NAME D205946
EXPNO 2
PROCNO 1
Date 20140710
Time 4.27
INSTRUM spect h
PROBHD 5 mm QNP 1H/13 AN Y~
PULPROG 2gpg30 Y \ |
™ 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K Me
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
77777777 CHANNEL f1 ========
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
CHANNEL f£2 =
waltz16
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127603 MHz
EM
0
1.00 Hz
0
1.40
|
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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0 W WO O o — w
mmooooo\.omoool\r(:)).—« g NAME D209687
CONMIITITTITNONN < EXPNO B
R . PROCNO 1
Lo el e e e Ll Sl ol o ~ Date_ 20140911
Time 11.31
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
SOLVENT cpcl3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 80.6
DW 60.800 usec
DE 6.50 usec
TE 300.0
D1 2.00000000 sec
TDO 1
HANNEL f1
NUC1L 1H
Pl 9.40 usec
PL1 -4.00 dB
PL1W 19.93825150 W
SFOL1 400.1324710 MHz
ST 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
J N
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
S|@|a e S
NMi~ o el
NAME D209687
EXPNO 2
PROCNO 1
Date_ 20140912
Time .26
INSTRUM spect T LT Ul |
PROBHD 5 mm QNP 1H/13 | \
PULPROG 2g9pg30 ol o L
TD 16384
SOLVENT cDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
CHANNEL £2
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
2768
100.6127606 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

30



DN AHADNDMNO A FNONDNDNOTNNIDNT O — NAME D197955
COMWMOAHONAMIMMONHODITONN A~ O W0 — EXPNO 1
COVLOVLVOIIILITIITOMNMMMMONMON NN < PROCNO 1
[ N S e O el T e e S N S S SN o o~ Date_ 20140312
Time 16.37
KMWW INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32564
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300097 MHz
EM
0
0.30 Hz
0
1.00
L F R
T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
gEEsT g
a|a(e|s|w S
==l ©
NAME D198323
EXPNO 1
PROCNO 1
Date_ 20140318
Time 19.39
| [ \ INSTRUM | spect
PROBHD 5 mm| QNP 1H/13
P W PULPROG ' 2gpg30
TD 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
77777777 CHANNEL £2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 w
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 768
SF 100.6127538 MHz
WDW EM
S8B 0
LB 1.00 Hz
GB 0
PC 1.40
N ke
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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iphenyl 37 and tert-butoxybenzene 48

CHAL AT 40N NCSHY 0N OMOVOWMOOYMNEO™ O MO w0 o~
COALVYITITMANTSNVUONITMNNMNMOEVOITACDNNOO DN ~ I}
COHONTTTTTITTOOMOMOMNMONOMANNNNCCCDOOO N ~ )
~ o~ [l i L el el e e e e it el ol ol o o o = ) ] —
Current Data Parameters
NAME D241239
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151127
Time 9.49
INSTRUM spect
PROBHD 5 mm CPPBEC BB
PULPROG zg30
D 32564
SOLVENT cpels
RE] 4
DS 2
SWH £223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9798912 sec
RG 128
oW 60.800 usec
DE 10.00 usee
TE 300.0 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1
400.1324710 MHz
18
12.00 usec
7.19999981 W
F2 - Processing parameters
SI T
SF 400.1300097 MHz
WDW EM
S5B 0
LB 0.30 Bz
GB 0
BC 1.00
) Al L
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
3@ g5 x g 2
I I PNEIE o o o
Il -

Example of crude NMR containing 4-methoxy-1,1’-biphenyl 40, 1-(tert-butoxy)-3-
methoxybenzene 44 and 1-(tert-butoxy)-4-methoxybenzene 46

3

CMOoOOLTOENNON~NT AT AOEMOT T A OO AT OCNTATN=FTOS AN FNOLSNANCMOT AT OLW
OB ITTANANNND AAACTN NN AN D DVX = NNOON D CANACONDBD A A ANDNNONIR NN ® OO
LOUUBLVDVNOETTLTITOTINAOAATANAAAONNNANNNNN D LWL ONNNNEHNOEEEEM®
T e e e el T e P R R

WWW

\;;

Current Data Parameters

NAME D250389

EXPNO 1

PROCHO 1

F2 - Acquisition Parameters

Date_ 20160317

Time 18.11

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 32564

SOLVENT CDCL13

NS 4

Ds 2

SWH 8223.685 Hz

FIDRES 0.252539 Hz

AQ 1.9798912 sec

RG 144

bW 60.300 usec

DE 10.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

CHANNEL f1l == =

SFO1 400.1324710 MHz

NUC1 1H

Pl 12.00 usec

PLW1 7.19999981 W

F2 - Processing parameters

51 32768

SF 400.1300097 MHz

WD EM

S5B 0

LB 0.30 Hz

GB 0

EC 1.00

L M o J
T T T T T T T T T T T T T T T T T T T
95 90 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 ppm

ofr(wole|alw|ald] (= =S 0|
~|=|S|w|s|= |~ sl [« xS 10
& ||| G|ed|oilnif = [ w|o (o S|e
- ==
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742
7.738
7.727
7.722
7.719
7.701
7.697
7.692
7.681
7.677
7.676
7.672
7.604
7.601
7.595
7.587
7.586
7.583
7.580
7.575
7.507
7.504
7.499
7.486
7.482
7.471
7,467
7.461
7.446
7.443
7.439
7.431
7.425
7.418
7.410
7.407
7.403
7.260

7.

TSR i

Current Data Parameters

NAME D272510
EXPNOC 1
PROCNC 1

F2 - Acquisition Parameters

Date_ 20170220
Time 16.36
INSTRUM spect
PROBHD 5 mm CPPBBC BB
PULPROG zg30
D 32564
SOLVENT CDC13
NS 4
Ds 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9798912 sec
RG 161
DW 60.800 usec
DE 10.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
CHANNEL f1 =
400.1324710 MHz
1H

12.00 usec
7.19999981 W

NC

F2 - Processing parameters
SI 32768
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 L A .
T T T T T T T T T 1
10 9 7 6 5 2 1 ppm
ofola)o
c|e =]
loifeil=
Current Data Parameters
NAME D272564
s g £REzs 8 g 293 :
w a o B~ o o - PROCNO 1
LI A A [N
F2 - Acquisition Parameters
A T \/
Time 19.52
INSTRUM spect
PROBHD 5 mm CPPBBC BB
NC PULPROG zgpg30
TD 16384
SCLVENT CDC13
NS 2048
Ds 4
SWH 25252.525 Hz
FIDRES 1.541292 Hz
AQ 0.3244032 sec
RG 2050
DW 19.800 usec
DE 18.00 usec
TE 300.0 K
D1l 0.69999929 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
10.00 usec
35.00000000 W
CHANNEL f2 =
400.1316005 MHz
1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLWZ 7.50000000 W
PLW12 0.16372000 W
PLW13 0.08238400 W
F2 - Processing parameters
51 32768
SF 100.6127538 MHz
WDW EM
SSB a
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
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 D272174 OtBu

EXPNO 1

PROCNC 1 +

F2 - RBequisition Parameters

Date_ 20170215

Time 23,47

INSTRUM spect

PROBHD 5 mm CPPBBO BB CF3 CF3

PULPROG zg30

TD 32564

SOLVENT CDCL13

NS 4

Ds 2

SWH 8223.685 Hz

FIDRES 0.252539 Hz

RQ 1.9798912 sec

RG 128

DW 60,800 usec

DE 10.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

= CHANNEL f1 = -

SFO1 400.1324710 MHz

NOC1 1H

Pl 12.00 usec

PLW1 7.1999%981 W

F2 - Processing parameters

ST 32768

SF 400.13000927 MHz

WDW EM

SE5B 0

1B 0.30 Hz

GB o

PC 1.00

T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 ppm

2.30
2.29
0.99
1.01
2.23
10.34
9.00
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