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Complete Reference of Gaussian 09

Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb,
M. A.; Cheeseman, J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji,
H.; Caricato, M.; Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J.
L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.;
Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J. A., Jr.; Peralta, J. E.; Ogliaro, F.;
Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; Kobayashi, R;
Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; lyengar, S. S.; Tomasi, J.; Cossi, M.;
Rega, N.; Millam, N. J.; Klene, M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo,
J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski,
J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; Dannenberg,
J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; Fox,
D. J. Gaussian, Inc., Wallingford CT, 2009.
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Calculated transition states for the 1-phenylbutadiene plus 2-nitrosopyridine reaction

endo-prox-anti-TS1-Ph endo-dist-anti-TS1-Ph
AH* = 2.8 kcal/mol AH* = 6.2 kcal/mol
AG* =17.1 kcal/mol AG* = 20.8 kcal/mol

endo-prox-syn-TS1-Ph endo-dist-syn-TS1-Ph
AH* = 5.0 kcal/mol AH* = 7.1 kcal/mol
AG* = 19.6 kcal/mol AG* = 21.7 kcal/mol
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exo-prox-anti-TS1-Ph exo-dist-anti-TS1-Ph
AH = 8.3 kcal/mol AH¥ = 12.3 kcal/mol
AG* = 23.0 kcal/mol AG* = 27.4 kcal/mol

, (K\ )

NG / o
exo-prox-syn-TSl-Ph exo-dist-syn-TS1-Ph
AH¥ = 10.0 kcal/mol AH¥ = 11.1 kcal/mol
AG* = 24.2 kcal/mol AG* = 26.0 kcal/mol
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Cartesian coordinates and energies

“MO06 SCF energy in solution” are M06/SDD-6-311++G(d,p) single point energies with PCM
solvation model in methanol. Geometries were optimized with M06/SDD—6-31G(d) with PCM
solvation model in methanol. “M06 enthalpy in solution” and “M06 free energy in solution” are
MO6 single point energies plus zero-point energies and thermal corrections at 298K computed
with M06/SDD-6-31G(d) with PCM solvation model in methanol. For transition states, the
imaginary frequencies are provided.

endo-prox-anti-TS1

MO6 SCF energy in solution: -572.61312028 a.u.
MO06 enthalpy in solution: -572.399196 a.u.
MO06 free energy in solution: -572.450460 a.u.
Imaginary frequency: -341.8299 cm-1

Cartesian coordinates

ATOM X Y Z
-1.026002 -2.147134 -0.221955
-1.043661 -1.215289 -1.237933
-1.807857 -0.018544 -1.220709
-2.674369 0.328963 -0.230500
-0.275574 -1.296415 -2.008473
-1.569488 0.732979 -1.977546
-1.864540 -2.268203 0.460261
-3.020579 -0.425336 0.474185
-0.345929 -2.993250 -0.279241
-1.037942 -0.144183 1.596796
-0.165602 -0.920306 1.174436

0.957991 -0.234639 0.539167
.993426 1.152886 0.440160
.951566 -1.042884 0.172923
.135503 1.731343 -0.098760

0
1
2
0.141184 1.735076 0.780993
3.040387 -0.469258 -0.335643
3.183574 0.908423 -0.496428
2.208410 2.812031 -0.206518
3

TIToDITCDOQO@D D TTOOQODQZ2Zo0z2oznon oo Q000

.847544 -1.140899 -0.632914
4.097370 1.318772 -0.918962
-3.275734 1.680424 -0.097122
-4.371805 1.644112 -0.174666
-3.050011 2.101328 0.893284
-2.894338 2.372558 -0.857943
endo-prox-syn-TS1
MO6 SCF energy in solution: -572.60986188 a.u.
MO6 enthalpy in solution: -572.395984 a.u.
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MO06 free energy in solution:
Imaginary frequency:

Cartesian coordinates

ATOM X Y

C 1.005121 -2.101948
C 1.079557 -1.160607
C 1.893247 0.001106
C 2.752320 0.298962
H 0.333511 -1.209737
H 1.714215 0.764893
H 1.829679 -2.264874
H 3.030600 -0.471547
H 0.320111 -2.941453
@) 1.010195 -0.140873
N 0.146607 -0.897690
C -0.983942 -0.206904
C -2.072137 -1.006084
N -0.969586 1.116933
C -3.204728 -0.381731
H -2.016089 -2.086031
C -2.070647 1.703135
C -3.206970 1.007178
H -4.076740 -0.965540
H -2.046645 2.792360
H -4.074219 1.541603
C 3.438921 1.608084
H 4.530977 1.496393
H 3.232388 2.045602
H 3.117057 2.323466

endo-dist-anti-TS1
MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:
Imaginary frequency:

Cartesian coordinates

ATOM X Y

C 1.885935 1.037259
C 1.532473 0.247892
C 1.769398 -1.149866
C 2.416502 -1.888465
H 0.879063 0.697399
H 1.284764 -1.671011

OO OO OO oo

-572.447506 a.u.
-375.6705 cm-1

Z

.236854
.245665
.197987
.185673
.040159
.958686
.454022
.531287
.335306
.590904
.130050
.498291
.147248
.412381
.349644
.270545
.066659
.464392
.637462
.132883
.843974
.042231
.106311
.944800
.808729

-572.61288792 a.u.
-572.399070 a.u.
-572.450461 a.u.
-353.7241 cm-1

Z

.085699
170179
.263167
.326797
.921378
.090621



2.683613
3.002263
1.046924
0.580532
-0.730706
-1.305177
-1.332699
-2.585836
-0.740906
.563141
-3.233352
-3.074840
-3.046151
-4.238700
2.451820
1.637859
1.441121
2.523237
0.780748

TIDTICDO@Dn @D DD OO 0O200Z20Tm
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endo-dist-syn-TS1

.687978
.440734
.889146
.179084
.031439
.223100
.184695
.273150
.111219
116371
.081755
.230661
.068523
.074965
.973261
.506981
.851586
.043908
177532

MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

e
|
O
=

X
.854870
.549636
.834488
.501491
.902502
.376098
.655260
.064818
.068279

0.573474
-0.739349
-1.491666
-1.181561
-2.769811
-1.078855
-2.415533
-3.245043

P WD R ONRE P

OO Qz000zo0ozn oo Q000

Y

.051859
.208430
.181214
.846236
.606775
.759988
. 758286
.337495
.805441
. 2227765
.021208
171274
.214644
.018138
.150866
.343913
.268502

eoNeNeNeN S el

eoNeoNeoNeNeN S e

[
O O

%)
(o))

.572148
.470385
.584553
161221
.527991
.347569
247227
.186137
.618593
.260038
.497421
.356459
.485864
.910925
.400086
.063806
.957984
.432429
.690807

-572.60971942 a.u.
-572.395662 a.u.
-572.446459 a.u.
-372.5052 cm-1

Z

111222
.173328
.196319
.219353
.958152
.999692
.570096
.556546
.611578
.133278
.505182
.268267
.308548
.247816
.498376
.184128
.486924



-3.390145
-2.766495
-4.241183
.576172
1.589398
2.489139
0.778691
1.333479
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exo-prox-anti-TS1

.888110
.365014
.438018
.931339
.518339
.046632
. 753339
.918227

MO06 SCF energy in solution:
MO6 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

.993336
.353650
.902921
.151925
.992013
.947844
.409747
.173754
.582341
.010649
0.199699
-1.037310
.306847
-1.908939
-2.550735
-0.554440
-3.096414
-3.469141
-2.801583
-3.795750
-4.454627
2.703061
2.745044
2.057273
3.711195

R O R O WwWNhDNDDNDDNDO

TIDICD Q@D DT QZaoozoznzoonono Q000
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Y

.879375
.654608
.365511
. 783486
.469634
.250800
.269995
.735090
.871112
.201213
.722884
.234635
.128815
.195243
.506727
.852611
.812279
.520614
.560243
.610754
L771721
.144993
. 708435
. 719284
.112729

S7

.453061
.344430
.887936
.235489
.177897
.522116
.879285
.810965

-572.60386615 a.u.
-572.390079 a.u.
-572.441249 a.u.
-396.6232 cm-1

Z

.491387
.363021
.375638
.522210
.020606
.079404
.178448
.002082
.319781
.288206
.014538
.441203
.326438
.124842
.162242
.627573
.339001
.505165
.271656
.593086
.889129
.308165
.251556
.370319
.121682



exo-prox-syn-TS1

MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

.978781 -
.337620 -
.873348 -
.084282
.979%667 -
.913564 -
.384405 -
.128751
.567712 -
.074918
0.222265 -
-1.004421 -
.048400 -
-1.111693
-3.267775 -
-1.882554 -
-2.295050
-3.399102
-4.106392 -
-2.366457
-4.336736
2.00168606
2.816081
1.842697
3.520097
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exo-dist-anti-TS1

Y

.852937
.636504
.349992
. 793003
.476002
.246401
.177515
.786510
.855461
.148253
.748531
.226028
.145640
.066129
.692200
.185253
.484796
.656629
.376339
.545727
.059786
.138553
. 725549
.690270
.081839

MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X Y

C -1.604956 1.062354
C -2.805204 0.363345
C -2.882227 -1.023039

-0.
-0.
-0.

S8

-572.60146634 a.u.
-572.387671 a.u.
-572.438557 a.u.
-402.8394 cm-1

Z

.655330
.513099
.409105
.427752
.244159
.093741
.267078
.951428
.554375
.258885
.001248
.441001
.311069
.136188
.163756
.587867
.322599
.490233
.276340
.569298
.864724
.075676
.980676
.492999
.520689

-572.60055069 a.u.
-572.386827 a.u.
-572.437529 a.u.
-405.8353 cm-1

Z

405752
348142
485707



-1.764866
-3.683572
-3.824628
-0.848808
-0.875251
-0.958595
-0.460927

0.868431
1.525703
1.434363
2.827533
1.020701
2.683802
3.425833
3.371847
3.124179

4.444051
-1.844841
-1.526660
-0.514285
-1.760041
-2.238976

TIoDITD o@D @D OO Q2o0Z20n Do @m0

exo-dist-syn-TS1

.818532
.886286
.509196
. 712844
.456608
172663
.013945
.049758
.251893
.150848
.191078
.196633
.187411
.051138
.106062
.178766
.143538
.900632
.506692
. 758119
.136423
. 756291

MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

e
|
O
=

X
-1.526853
-2.757152
-2.928547
-1.846430
-3.590430
-3.890918
-0.774874
.969385
-1.037391
-0.431687
0.852561
1.682258
1.225069
2.954390

Qzoaazoxzzcxzxn OO0
|
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Y

.111457
.514641
.870712
147722
.141707
.263364
.574204
.535090
.192584
.065026
.136623
.971746
.209722
.959594

.672935
.036750
.232412
.110726
.184497
.132581
.005552
.443284
172275
.286268
.306544
.351820
171222
.486328
.533490
.292705
.855589
.600003
.041488
.290863
.912568
. 754523

-572.59856109 a.u.
-572.384785 a.u.
-572.435814 a.u.
-453.1178 cm-1

Z

.558212
.369834
.345153
.432105
.044841
.017762
.135456
.038424
.181800
.133529
.512335
.7123437
.191428
.175130



1.322437
2.450283
3.352253
3.630940
2.733195
.340741
-2.009663
-1.295289
-0.306245
-1.308418
-2.056775

T oD T QD@D @D QOQm
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endo-prox-anti-TS1-Ph

. 797947
.195993
.147966
.797724
.078815
.205019
.806598
.569227
. 763000
.080982
.031338

MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X
-1.426972
-0.998387

0.237403

1.200827

-1.730941

0.360474

-0.731993

1.160967

-2.426730

-0.451574

-1.588181

-2.273599

.645594

-3.542848

-2.395102

-0.604858

-4.247218

-3.724193

-1.949032

-5.286906

-4.347759

2.372909

3.437565

2.481242

4.580497

ONONONeN: N ONON - NN 1ONO - 1leNi il O NONONE!
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Y

.576730
.654798
.962181
.155246
.293135
.143600
.146160
.048054
.995738
.019144
.247562
.052601
.189031
.260395
.286390
.261047
.804916
.096235
.2778757
.623703
.928410
.316279
.803353
.974740
.041304

.333413
.721840
.570897
.329835
.298586
.019614
.242821
.388228
.048422
.361941
.250880

-764.25164950 a.u.
-763.981505 a.u.
-764.040760 a.u.
-331.3924 cm-1

Z

.495192
.426207
.380554
.430670
.149243
.092159
.118084
.193232
.576760
.505316
.069872
.581573
.577754
.238577
.174183
.882851
.139082
.190339
.143375
.416627
.507251
.235258
.538942
.778937
. 743604



.358964
.623697
.651703
.679676
.396863
.690083
.572465

T oo Qo Q@
U w U W W

R NOR R

endo-prox-syn-TS1-Ph
MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X
-1.433865
-0.993688

0.242752

1.204400

-1.719313

0.368956

-0.744388

1.178775

-2.429268

-0.433349

-1.571284

-2.237639

-3.591845

-1.564771

.282270

-4.072548

-2.244852

-3.594206

-5.340577

-1.682155

-4.093953

2.361487

3.450901

2.427617

4.577675

3.404873

3.554057

1.576797

4.635454

QO-aox@noooaoaEnzDnoDn OO QzZzoazononono D000
|
S

. 798926
. 735128
.393450
.229942
.439528
.7134282
.831007

Y

.584801
.686318
.999883
.187080
.336258
.182432
.155059
.084183
.015154
.050458
.245914
.036091
.163944
.107592
.976141
.138353
.196098
.186724
.926360
.131085
.107478
.328590
.807379
.978482
.021711
.815239
.762412
.390521
.265535

.976497
.575379
.348108
.183510
.343550
.002611
.345799

-764.24818180 a.u.
-763.978013 a.u.
-764.036881 a.u.
-359.5637 cm-1

Z

472335
.425325
.380996
427311
.161005
.093301
.146387
.190984
.562623
.492635
.055215
.563884
.259523
.533829
.120681
.327020
.164414
.174330
.368150
.141120
.464758
.229815
.514526
. 740796
. 719515
.927992
.537103
.282583
.190665



endo-dist-anti-TS1-Ph

5.
3.
5.

414127
586719
515261

-0.
2.
1.

413732
774105
885216

MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

e
|
O
=

TToD D@D DO DnOzoz2ononDnTDn OO0

O W P wbdDDwbdhN

X
.604397
.288898
.440530
. 778460
.210258
.166765
.663459
.067807
.395457
.674859
422697
.811673
.677434
.459744
.339966
.317979
.702442
.544178
.696026
.169483
.751808
.827008
.610752
.249337
.778982
.283564
.420768
.668752
.188317
.373186
. 738199
.106020

R W NP OWNRER R

Y

.343772
.327870
.141598
.091282
.517295
.887123
.256946
.501116
.604649
.670084
.471997
.436162
.542257
.591410
.478083
.640848
. 719979
.612470
.510611
.646190
.575564
.524950
.607680
.315072
.132115
.259617
.053576
.389427
.967427
.056179
.698534
.545705

-1.
0.
-0.

R P OO0OOOooOoOo

-1

S12

295501
937991
354004

-764.24603617 a.u.
-763.976067 a.u.
-764.034884 a.u.
-359.1265 cm-1

Z

.223567
.298890
.374024
.458588
.024153
.147574
.372760
.251471
.465363
.071501
.553211
.467849
.288118
.051578
. 723280
.108844
.245867
.039580
.327310
.571297
.497585
.156945
.000012
.191829
.127816
.810871
.068344
.109612
.090616
.036816
.886004
.182592



endo-dist-syn-TS1-Ph
MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:
Imaginary frequency:

Cartesian coordinates

ATOM X Y

C -0.491016 -1.455485 0
C 0.404099 -1.448800 1
C 1.588924 -2.213282 1
C 1.959755 -3.099548 0
H 0.294113 -0.671431 2
H 2.308546 -1.965876 2.
H -0.528881 -2.349769 -0.
H 1.263971 -3.495883 -0.
O 1.517079 -1.508673 -1.
N 0.718688 -0.660363 -1.
C 1.340599 0.547396 -0.
C 0.510941 1.660467 -0.
N 2.651560 0.558434 -0.
C 1.089223 2.844647 0.
H -0.549573 1.590212 -0.
C 3.190261 1.708343 0.
C 2.459231 2.873197 0
H 0.481683 3.737692 0
H 4.268895 1.702818 0
H 2.955269 3.781175 0
H 2.951898 -3.545443 0
C -1.739160 -0.669424 0
C -2.484208 -0.633207 -1
C -2.191726 0.066518 1
C -3.637526 0.133633 -1.
H -2.132200 -1.203317 -1.
C -3.349316 0.833309 1.
H -1.646798 0.038503 2.
C -4.071725 0.874332 -0.
H -4.201485 0.154518 -2.
H -3.688082 1.400597 2.
H -4.975864 1.476525 -0.

exo-prox-anti-TS1-Ph
MO6 SCF energy in solution:

S13

-764.24469838 a.u.
-763.974707 a.u.
-764.033511 a.u.
-363.8548 cm-1

Z

.169857
.247246
.280996
.316499
.004133

062539
456880
415366
508181
080092
529626
380486
322320
052797
613797
088703

.299656
.184104
.256014
.633408
.325851
.157178
.028244
.256727

122031
888493
165337
198665
023454
052868
030441
092349

-764.24296184 a.u.



MO06 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinate
ATOM X
1.491967
0.249981
-0.943927
-1.005514
0.203094
-1.854227
1.601219
-0.160862
2.399563
0.372256
1.540835
2.250656
1.672744
3.5035406
2.451399
0.0647196
4.233948
3.759691
2.042454
5.256594
4.403818
-2.187715
-2.178810
-3.343478
-3.286525
-1.285065
-4.449462
-3.370916
-4.428043
-3.260335
-5.335708
-5.296997
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exo-prox-syn-TS1-Ph

S

P ONORFRNMMODNDWIN

Y

.401372
.006388
.276502
.897202
.064075
.825987
.519379
.351337
.992050
.889771
.141102
-0.
.295777
.216987
.370174
.409687
.826274
.137108
.378831
.610329
.949752
.090422
.260354
.597791
.071215
.668279
.213652
.633403
.549816
.113869
.196185
.183461

027471

MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

S14

-763.972647 a.u.
-764.031473 a.u.
-389.7206 cm-1

Z

.648896
.533163
.473446
.548877
.273346
.229498
.277694
.972843
.553912
.319214
.948592
.468734
.496707
.081443
.086026
.838838
.306142
.323965
.087444
.619882
.650069
.310068
.696457
.308061
.490563
.170920
.514024
.643253
.114603
.801879
.995386
.281687

-764.24024436 a.u.
-763.970050 a.u.
-764.029429 a.u.
-408.2162 cm-1



Cartesian coordinates

ATOM X

C 1.481384 2
C 0.242196 2
C -0.955029 2
C -1.014701 0
H 0.203691 4
H -1.863213 2
H 1.587114 1
H -0.177142 0
H 2.389898 2
o 0.314397 0
N 1.494975 1
C 2.228061 -0
C 3.611895 0
N 1.580455 -1.
C 4.363826 -0.
H 4.066170 1.
C 2.319363 -2.
C 3.705231 -2.
H 5.446752 -0.
H 1.774310 -3.
H 4.252273 -3.
C -2.194255 0.
C -2.142577 -1
C -3.381770 0.
C -3.240167 -2.
H -1.217482 -1.
C -4.478178 -0.
H -3.446269 1.
C -4.414014 -1.
H -3.180654 -3.
H -5.390714 0
H -5.275500 -2.

exo-dist-anti-TS1-Ph

Y

.360675
.984930
.267533
.883075
.049245
.827470
.479135
.321770
.952978
.876528
.130888
.028743
.122805

156057
971184
079264
197781
161706
899897
115008
046365
081483

.299208

617161
112986
725599
197342
679550
564244
180087

.234582

199890

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X
C 0.674277 1.
C 0.645351 2.

Y
047445
432734

-0.
-0.

S15

Z

.667142
.588103
.526138
.561008
.355265
.298755
.298606
.973464
.576158
.265578
.932752
.450683
.361017
.170887
.039696
.613201
.218616
.337673
.116932
.449332
.653757
.291059
.546730
.235418
.302404
.935721
.479053
.465082
.210044
.509219
.886494
.406449

-764.23680846 a.u.
-763.966402 a.u.
-764.024362 a.u.
-459.1699 cm-1

Z
595222
560332



-0.532494
-1.791717
1.563802
-0.478712
-0.118949
-1.951242
-1.672106
-0.968969
-1.666085
-3.013520
-0.933858
-3.605553
-3.572954
-1.522849
.849921
-4.650668
-0.903788
-3.274290
-2.681633
1.855691
.980231
.884810
.106754
.178987
.008775
. 791399
.126293
.190692
. 795843
.007888
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exo-dist-syn-TS1-Ph

.171880
.565144
.969691
.244761
.524267
.620964
.814867
. 742199
.385706
.340832
.507672
.509202
.585520
.615417
.674938
.510879
.514967
.611742
.186876
.247657
.026622
.708682
.804869
.398741
.071535
.678124
.328799
.787813
.298714
.939134

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

0.533932
0.397421
.844655
-2.048222
1.268303
-0.882513

T QOO0
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Y

.182294
.552798
.188495
.475661
.155874
.253836

.639319
.670941
.318556
.458853
.128436
.191762
.044025
.093292
.573221
.193896
.543242
.265723
.290576
.102759
.321065
.570159
.086247
.673458
.600532
.308438
.882550
.527357
.651585
.520685
. 761287
.015628
.170052
.111969
.415960
.357675

-764.23873116 a.u.
-763.968190 a.u.
-764.026620 a.u.
-468.3366 cm-1

Z

.614943
.505331
.549365
.594637
.243517
.325163



-0.255050
-2.150427
-1.899172
-1.095707
-1.581596
-0.795731
-2.717836
-1.214764
0.111474
-3.096469
-2.392582
-0.634247
.022763
-2.763434
-2.982350
1.741970
.854025
. 795033
.987662
.039615
.925528
. 714650
.027999
.059866
.731853
.915899
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endo-prox-syn-TS2

.633890
.532935
717425
.724445
.479169
.613410
.511985
.832526
.509422
.695961
.880579
. 734821
.703421
.814350
.024283
.419122
.871318
.904375
.643734
.259393
.132334
.886463
.143083
.638861
.520892
. 746324

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

.532115
.138040
.812138
.219564
.850395
.596236
.966859
.016922
.565767
.332418

orxETxTTD T OQOOQOQAO
OwWoOroNOoOONN

OO R EFEF WNDMNDDNDE R

Y

.191812
.996273
471239
.217042
.167747
.002546
.142432
. 748438
.863987
.341748

-1.129681
-1.129041
1.088931
1.190182
0.619995
0.871892
-0.087250
0.366397
1.463102
-0.572627
-0.377416
0.548942
-1.150565
-0.792660
-0.494682
-0.367333
-0.911033
0.426977
-0.688609
-1.523470
0.647123
0.891316
0.089139
-1.123835
1.266673
0.269245

-1035.33327115 a.u.
-1035.011050 a.u.
-1035.090942 a.u.
-316.7743 cm-1

Z
-2.194991
-1.147364
-0.957165
-1.808347
-0.339354
-0.027652
-3.122397
-2.770565
-2.270728
-1.657620

S17



.566185
.014407
.368085
.101967
.788422
.060961
.515302
.845162
.838327
. 740634
3.132018
-1.622994
-1.950781
.303907
-1.753391
u -0.823172
-1.547539
-2.217486
-1.950652
-3.039980
-2.457018
-1.633137
-2.961377
-3.172240
-4.067721
-4.810492
-3.625433
-4.567194
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endo-dist-syn-TS2

.506203
.781138
.043110
.906480
.411604
.954590
.262719
.517483
.619074
.353488
.807288
.632382
.332759
L770722
.113060
.469524
.971128
.685513
.789696
.375147
.821558
.280293
.594513
.394348
.237864
.642600
.965111
. 774669

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

e
|
O
=

X
-2.488769
-1.814812
-0.426175
.530864
-2.383579
-0.080423
-2.017441
0.261875

T T T QOO0
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Y

.565202
.511116
.457403
.418132
.404386
.464438
.549367
.417391

-1.545587
-0.192263
0.003654
0.772152
1.269936
-0.829635
1.998128
2.292266
1.462192
2.758304
3.299028
-1.572032
-2.354180
-1.634022
-0.595475
0.287023
1.446949
-0.396054
2.158996
-0.828385
3.035776
3.591788
2.446225
3.745983
-1.366398
-1.907111
-2.054774
-0.553422

-1035.33419948 a.u.
-1035.012737 a.u.
-1035.093454 a.u.
-368.4719 cm-1

Z
1.283694
1.889042
2.181833
1.910814
2.067759
2.653599
1.275177
1.571248

S18



-0.647459
-1.798845
-1.826460
-3.016895
-0.682132
-3.010557
.905902
-0.687702
-1.828604
-3.917520
0.256263
-1.785602

u 0.812555
1.958300
2.393750
-3.973502
-4.296683
-4.430267
-4.359332
1.537094

.544918
.262281
.278625
.653403
.178320
.573428
.348008
.936492
.000822
.949820

QDD Qz20020
|
w

TITDICD Q@D OO @DTDID D=2 2

WO WD NDWWN

endo-prox-syn-TS3

-1.
.2775723
.127356
.668516
.812751
.002711
.045976
.096826
. 730017
.467524
.630134
775715
.293778
427572
.221507
.552509
.144435
.993485
.529597
.298915
.377815
.815612
.564812
.204123
.285613
126377
.556849
.8994061
.964802
.382254
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o
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756756

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

.508170
.866531
.477024
.597901
432626
.080985

s O N ONONG!
P WokrNW

Y

.155439
.324196
.569316
.696473
.063101
.496501

-0.641968
-0.561649
-0.929454
-1.392087
-0.837925
-1.782097
-1.459045
-1.204993
-1.686024
-2.161080
-1.098944
-1.976773
0.140859
0.831955
-0.809677
1.152758
0.289093
2.049124
1.051461
2.313445
1.139695
-1.291094
1.522644
2.154105
2.080214
0.630322
-1.894222
-2.542142
-1.115882
-2.492825

-1285.93372160 a.u.
-1285.466630 a.u.
-1285.552822 a.u.
-322.0055 cm-1

Z
2.344923
1.992780
2.160387
2.727333
1.423957
1.740023

S19
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.089754
.973876
.578033
.496597
.697626
.908894
.219842
.846319
.428489
.044822
.054783
.324293
.438281
.163279
.443854
.860713
.132539
.438244
.178119
.048622
.235046
.750303
. 743990
.470010
.786904
.927297
.348858
377717
.686773
.066238
.524769
.510917
.546226
.224265
.967541
.025940
.068905
.219948
.370574
.513459
.705708
.215775
.396714
.844643
.291167
.145524
.201592
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.528980
.199396
.052779
.206557
.003452
.329235
.155458
.021591
.401201
.456604
.524440
. 157397
.554325
.768227
.195214
.944068
.101962
.070492
.820212
.296521
.547355
.165285
.356473
.060235
.685940
.625549
.102958
.196834
.826050
. 712650
.949928
.588076
.036874
.488363
.295658
.386865
.984973
.032745
.897866
.558100
.233056
.187081
.056897
.911072
.904716
.324113
.424626

.079192
.220506
.181112
.129284
.855591
.412802
.847323
.160156
.097631
.206122
.370078
.8727742
.470403
.945701
.859630
.843855
.898579
.509420
.264729
.377886
.495728
.285783
.330736
.438005
.288457
.120962
.386265
.312453
.394415
.347858
.316825
.533954
.471536
.027588
.099457
.995290
.904932
.135690
.572809
.629335
.553978
.593731
.466949
.433354
.359527
.439581
.346517



endo-dist-syn-TS3

MO06 SCF energy in solution: -1285.93706106 a.u.
MO06 enthalpy in solution: -1285.470061 a.u.
MO06 free energy in solution: -1285.554354 a.u.
Imaginary frequency: -349.8836 cm-1

Cartesian coordinates

ATOM X Y Z

C -3.354139 0.649071 -1.736282
C -2.552725 -0.463377 -1.957772
C -1.157775 -0.463471 -2.219627
C -0.311075 0.629881 -2.314686
H -3.015347 -1.442631 -1.811483
H -0.701800 -1.448886 -2.333876
H -2.989786 1.627519 -2.053487
H -0.699618 1.646111 -2.369710
@) -1.593765 1.672979 0.004358
N -2.693713 1.077546 0.113441
C -2.574842 -0.121351 0.914855
C -3.707850 -0.625632 1.537652
N -1.359360 -0.669187 1.027867
C -3.560999 -1.762861 2.322946
H -4.663881 -0.121356 1.418081
C -1.228817 -1.767752 1.775236
C -2.302945 -2.345907 2.443117
H -4.418908 -2.189770 2.836781
H -0.228412 -2.196351 1.822924
H -2.150524 -3.239718 3.041316
Cu -0.000389 0.227144 -0.284385
N 1.442971 -1.546214 -0.466538
N 1.834886 1.114104 0.271941
C 2.847614 0.337031 0.190986
C 2.642385 -1.040477 -0.207310
H 3.870499 0.656843 0.418369
C 1.958452 2.518743 0.712040
C -4.831913 0.517248 -1.595596
H -5.235567 1.303505 -0.947696
H -5.311688 0.617607 -2.578700
H -5.111503 -0.462266 -1.186235
H 0.712854 0.486188 -2.663016
C 1.366683 3.382437 -0.399933
H 0.311501 3.136153 -0.570674
H 1.431124 4.442444 -0.121193
H 1.918837 3.238734 -1.339151



.115128
.538021
.094869
.083688
.388265
.850583
.022899
.379306
.649479
.831358
.993530
.551548
.616953
.048197
.544907
.437461
.256913
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pentadiene

.6434061
.031431
.689369
.315875
.958469
.371849
.894110
.006692
.851634
.514476
.139702
.049509
.980504
797011
. 755074
.065340
.463280

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Cartesian coordinates

ATOM X
2.411320
1.405667
2.221097
3.452990
1.628530
0.000000
.000671
-0.234999
-0.746196
-2.449184
-2.960319
-2.603570
-2.960319
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phenylbutadiene

Y

774267
.108571
.848289
.461245
179672
.252126
.639865
.321915
.704298
.296245
. 713915
.790074
. 713915

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:

O O OO OO IODOOoOoooo

S22

.980090
.788301
.313991
. 794415
.995832
.801418
.101157
.318500
. 786976
.044594
. 720793
.901411
.350271
.159912
.326506
.874661
.861169

-195.19653665 a.u.
-195.076568 a.u.
-195.112719 a.u.

Z

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.879331
.000000
.879331

-386.83419868 a.u.
-386.657746 a.u.
-386.702280 a.u.



Cartesian coordinates

ATOM X
-4.416021
-3.329123
-4.329962
-5.422075
-3.445470
-1.970913
-0.892473
-1.853855
-1.069448

.511417

.493733

.933557

.846713

.180998

.284295

.195915

.248354

.589917

.590142

.306601
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PyrNO

Y

.429075
.353896
.516060
.016118
.441295
.144572
.661963
.231973
.742118
.266407
.267776
.073086
.949718
.312524
.391402
.874990
.382914
. 745350
.436466
.637941

MO6 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Cartesian coordinates

e
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X
1.632223
0.690334

-0.662520
-1.024711
0.000000
1.303015
-1.420422
2.697476
1.018777
-2.060502
-0.250790
-1.426608
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Y

.006007
.038066
.714856
.374913
.567400
.281474
.494882
.238362
.074234
.046697
.991769
.292515
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S23

Z

.000004
.000003
.000011
.000005
.000008
.000000
.000002
.000005
.000002
.000004
.000007
.000001
.000010
.000008
.000005
.000004
.000002
.000015
.000006
.000004

-377.42349414 a.u.
-377.331134 a.u.
-377.368723 a.u.

Z

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



PyrNO-CuAN2-anti
MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO06 free energy in solution:

Cartesian coordinates

ATOM

ZOEEEOEEEOOZQOZEEEEZOOOOO

PN WWhDWWwWNhWwWwWwN -

X

.389442
. 769557
.240395
. 322255
.980928
.501755
.307766
.997237
.457206
.615171
.911865
.210954
.812327
.823085
.417930
.163466
.785297
.475123
.807914
.162374
.473816
.784046
.806961
417164
.822567

PyrNO-CuAN2-syn
MO6 SCF energy in solution:
MO6 enthalpy in solution:
MO6 free energy in solution:

Cartesian coordinates

ATOM
C

C
C
C

w b W

X
.907537
.301327
.096620
.470890

O O O O

Y

.000253
.000262
.000235
.000181
.000151
.000182
.000251
.000244
.000288
.000158
.000094
.000035
.000043
.619809
.573596
. 764118
.063983
.579476
.568187
.764781
.579936
.064837
.569030
.574051
.620098

Y
.043524
.077445
.036761
.039208

-840.13699827 a.u.
-839.936839 a.u.
-840.007237 a.u.

Z

.846706
.613807
.306227
. 737805
.383879
.860490
.101200
.862081
.455066
. 783935
.341405
.515031
.420519
.033965
.304125
.640979
.208684
.884882
.503847
.640964
.884932
.208749
.503768
.304127
.034004

-840.13959538 a.u.
-839.939607 a.u.
-840.008273 a.u.

Z

.473399
.603683
.468782
772925



2.084378
1.303764
5.179897
1.265401
3.740183
4.020916
1.489982
0.268811
u -0.704339

-1.654847
.213175
-2.910627
-3.904066
-3.020541
-2.346631
-3.280835
-2.732095
-3.576782
-4.180880
-2.448935
-1.786684

zZomoDnzDnOzonDDOQZ2QQo0oZonTnITmZ 0
|
N

PyNO-Cu5-16

.065570
.025310
.062494
.072109
.136184
.076256
.141506
.145053
.031341
.684593
.697088
.961957
.828304
.357380
.680890
.760684
.560603
.107142
.523391
.585203
.641893

MO06 SCF energy in solution:
MO06 enthalpy in solution:
MO6 free energy in solution:

Cartesian coordinates

ATOM X
-1.264149
-2.483603
-2.993853
-4.374490
-2.140749

.911307

-4.986539
-2.663368
-4.039717
-5.985418
-1.961428
-4.409546

u -0.227182
1.467158
1.121261
2.324868

TImIT QOO OQO=2002Z20
|
N

QzZ22Q0

Y
.558371
.643424
.602489
.670869
.509077
.637472
744122
.477567
.540117
.687548
.403004
.513108
.385407
.502908
.189352
.762846

0.801193
-0.290890
-0.545337
-2.351205
-2.595633

1.709565

2.094312

2.099188

0.068766
-0.009503
-0.038331
-0.075901
-0.515952

0.939025
-0.678732
-0.360780
-0.868106

0.634742
-0.937238
-0.243296
-0.147732

-1090.73886967 a.u.
-1090.393541 a.u.
-1090.469088 a.u.

Z
-2.079901
-2.000366
-0.675248
-0.542269

0.361492
0.739986
-1.437415
1.588045
1.816734
0.89444¢6
2.416017
2.837678
-0.085740
0.032306
0.022019
0.098643
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TIoDIoDQZocOoDno@Dn@DmDcoDnoDnoDnODnIDD QDO

O oo Ol W bW

.508036
.201395
. 771586
.977696
.630857
.623430
.578734
.121855
.022188
.439963
.413629
.020480
.373161
.895935
.604987
.976969
.345717
.345860
.104857
.670556
.013410
.249186
.097674
.7227705

N WNDNDNWDNDNDWWWDND RO

.675260
.415957
.621600
.547532
.587407
.443771
.370457
.840527
.212689
.889926
.595728
.873898
.913256
.212619
.699828
. 764026
.641758
.695237
.463952
.366192
.811912
.212876
.195591
.638894

o HolNolNololNolNoRNoN VRl
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.109125
.155235
.016572
.045352
.075182
.837178
.947803
.201598
.143968
.250171
.128629
.297951
.320042
.354336
.183380
.072244
.027746
.176607
.240091
.198780
.305655
.578831
.205471
.373848



X-ray Crystallographic Structure Determination for 28

Experimental

A black block-shaped crystal of dimensions 0.52 x 0.41 x 0.28 mm was selected for
structural analysis. Intensity data for this compound were collected using a diffractometer
with a Bruker APEX ccd area detector (1) and graphite-monochromated Mo K( radiation (_
=0.71073 A). The sample was cooled to 100(2) K. Cell parameters were determined from
a non-linear least squares fit of 5505 peaks in the range 2.40 < \ < 28.07°. A total of 29951
data were measured in the range 1.64 < \ < 26.00° using ) and | oscillation frames. The
data were corrected for absorption by the semi-empirical method (2) giving minimum and
maximum transmission factors of 0.7181 and 0.8320. The data were merged to form a set
of 7489 independent data with R(int) = 0.0410 and a coverage of 100.0 %.

The monoclinic space group C2/c was determined by systematic absences and
statistical tests and verified by subsequent refinement. The structure was solved by direct
methods and refined by full-matrix least-squares methods on F2 (3). The positions of
hydrogens bonded to carbons were initially determined by geometry and refined by a riding
model. Non-hydrogen atoms were refined with anisotropic displacement parameters.
Hydrogen atom displacement parameters were set to 1.2 times the isotropic equivalent
displacement parameters of the bonded atoms. A total of 487 parameters were refined
against 7489 data to give wR(F2) = 0.1249 and S = 1.007 for weights of w = 1/[ (2 (F2) +
(0.0420 P)2 + 30.0000 P], where P = [F,2 + 2F:2] / 3. The final R(F) was 0.0524 for the
5916 observed, [F > 4 ((F)], data. The largest shift/s.u. was 0.001 in the final refinement
cycle. The final difference map had maxima and minima of 0.729 and -0.752 e/AS3,
respectively.

Selected bond distances (A) and angles (°) of 28: Cu(1)-N(1B) 2.024(2), Cu(1)-N(12A)
2.028(3), Cu(1)-N(1A) 2.046(3), Cu(1)-N(12B) 2.046(3); N(1B)-Cu(1)-N(12A) 130.88(11),
N(1B)-Cu(1)-N(1A) 125.50(13), N(12A)-Cu(1)-N(1A) 81.26(13), N(1B)-Cu(1)-N(12B)
81.92(11), N(12A)-Cu(1)-N(12B) 114.57(12), N(1A)-Cu(1)-N(12B) 128.87(10).
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Table 1. Crystal data and structure refinement for 28.

Empirical formula
Formula weight
Crystal system
Space group

Unit cell dimensions

Volume

Z, 7

Density (calculated)
Wavelength

Temperature

F(000)

Absorption coefficient
Absorption correction

Max. and min. transmission
Theta range for data collection
Reflections collected
Independent reflections

Data / restraints / parameters
wR(F2 all data)

R(F obsd data)
Goodness-of-fit on F2
Observed data [I > 2 ((1)]
Largest and mean shift / s.u.
Largest diff. peak and hole

C42 H48 Cu F6 N4 P

817.35
monoclinic
C2/c
a=32.815(8) A
b =11.058(3) A
c = 25.545(6) A

(= 90°
®= 124.773(4)°
©= 90°

7614(3) A3

8,1

1.426 Mg/m3

0.71073 A

100(2) K

3408

0.682 mm-1
Semi-empirical from equivalents
0.8320 and 0.7181
1.64 to 26.00°

29951

7489 [R(int) = 0.0410]
7489 /01487

wR2 = 0.1249

R1 =0.0524

1.007

5916

0.001and 0.000

0.729 and -0.752 e/A3

WR2 ={ © [W(Fo? - Fc?)?] 1 © [w(Fq 2)2] 112

R1=0||Fo| - Fcll 7 © [Fol
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Table S1. Adduct Regioselectivity in PyrNO/pentadiene
reactions catalyzed by (imine)Cu*

Aldehyde Amine Dist/Prox Adduct
N
[ >-cHo 5 40:60
N
\
Ph N
T >-cro 6 37:63
Ph™ N
[N\>_CHO 4 40:60
N 5 38:62
)\ 6 41:59
7 4060
N
[ Y-cHo 6 38:62
N 7 37:63
kPh

N

@: Y—CHO 4 40:60
N

5 45:55

@ 7 39:61

11 42:58

/
N" "CHO 12 40:60

N1~
N 5 37:63
N 6 38:62
» 7 37:63
N~ "CHO 13 38:62

CN
N 7 35:65
| 14 42:58
N~ >CHO 15 42:58

X
| 9 37:63

N” >CHO

N 7 36:64
N 8 37:63
10 37:63

CHO
\ 7 45:55
N CHO 8 39:61
7 42:58
QCHO 8 40:60
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STANDARD PROTON PARAMETERS
File: home/kmn/vnmrsys/data/anh/2011-02-06-TSAl-pure.fid

Pulse Sequence: s2pul

Temp. 25.0 ¢ / 298.1 K
Operator: kmn

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.706 sec

wWidth 4803.1 Bz

32 repetitions

OBSERVE Hl, 300.31259934 MHz
DATA PROCESSING

FT size 16394

Total time 1 min 29 sec

3
<%
= 9
g 1-
9 o i
< . -
<« o ~ ~ ~ % o m
o . m o~ 0B m
o @ © o P S
* ] o o n - A
L3 ! ©w o o e ©
W4 R _ :8
~ > "
E =~ E.J
| \ [ fsf
¢
/ 3
!
/
i
I
| !
B !
T T T T T T T T T T T T T T T T T e e LR LN N RN EE RN
8.8 8.6 8.4 B.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm
i B R et _ o
& o oy e~ o™
@ o @ =Y ~
. i ' s .
o =3 o =S @
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STANDARD PROTON PARAMETERS

File: home/kom/vanmrsys/data/Anhk/2011-02-08-TSAl-pure.fid

Pulse Sequence: s2pul

Temp. 253.0 C / 298.1 K
Operator: kmn

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.706 sec

Width 4803.1 Hz

32 repetitions
OBSERVE H1, 300.1259934 MHzZ
DATA PROCESSING
T size 16384
Total time 1 min 29 sec

™~
o
™~
a 5
: i «
| ; - o .
0 ow Mmoo + o
® e O o P
v o b om oo o
<f . < * O { .
P : -
- i
h H

.::::m:_,_.:_M:M:._:_N:::_._:._M:_“Mw:;m:;.. ERERENEREN LS RN R RN R R _M._:m::m:.:..:_:_:M:.M“:._;:_._._w_"_;

, . /5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 1.0 3.8 3.6 3.4 3.2 ppm
® o - B -
™~ <o -3 (a1 o~
o o= o o -
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STANDARD PROTON PARAMETERS

File: home/kmn/vimrsys/data/Anh/2011-02-06-TSAl-pure.fid

Pulse Sequence: sS2pul

Temp. 25.0 ¢ / 298.1 K
Operator: kmn

Relax. delay 1.000 sec
Pulse 45.0 degraes

Acqg. time 1.706 sec

wWidth 4803.1 Hz

.32 repetitions

OBSERVE  H1, 300.1255934 Mz
DATAR PROCESSING

FT size 16384

Total time 1 min 29 sec

—-1.224
Rl K1 ]

i
o
<
u. |
W
w
w
>~ o~
3 3
3 ;
|
| |
_
\E/ ! w e i
. e NN AAA M n R
‘w“W»AHWWA_..__FW,MA_MWm,N.N&UhW_FNvWA__M,.__Mw_W_mmvwvm__ﬁu___nﬁ_‘;*n,_.MN_M‘W“WM_MNH__g_& Mm&mqu “mu.__A.m«.M;_Anwmq";n;wAmvmw_A.mmm,W._A_MﬁMA“~_~
2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 i.2 1.0 0.8 0.6 0.4 0.2 ppm

o
v

*
Lyl
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STANDARD PROTON FARAMETERS
. selective band center: 8.23 (ppm); width: 36.8 (Hz) ﬁ W\b\ u

—
Temp. 21.0 C / 294.1 K MNOE'S

Operator: kma MW. N W .ltd

Relax. delay 1.000 sec
Pulse 90.0 degrees
Acg. time 2.356 sec
Width 6410.3 Hz

[.24, Cmﬁ 2o

568
555
549
765
752
735

360 repetitions ~ I~ N0 W0 0

OBSERVE  Hl, 399.8659464 MHz i |

DATA PROCESSING

FT size 32768 Z P

Total time 120 hr, 27 min / /O

7.587
2379

it 4
1.240
1.223

~8,281
—8.247

8.235
-7 .593
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STANDARD PROTON PARANETERS
Selective band center: 7.10 {(ppm); width: 23.8 (Hz)

Temp. 21.0 C / 254.1 K
Operator: kmn

Relax. delay 1.000 sec
Pulse 90.0 degrees
Acg. time 2.536 sec

width 6410.3 Hz
104 repetitions d) _O

ORBRSERVE HI, 399.8659464 MHz

DATA PROCESSING
FT size 32768
Total time 1 hr, 15 min

TSk
MNoets TNL_ %\M Yt

q.61/
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STANDAZRD PROTON PARAMETERS

A . - 244 .ok
e Tsng, 454 - 06 2 e
Pulse Sequence: g{OSY
Operator: kmn
Relax. delay 1.000 sec

fog. time 0.150 sec
wWidth 4802.1 Hz

2D Width 4803.1 Hz \QCP A

8ingle scan
128 increments
OBSERVE Hi, 300.1259964 MHz

DATA PROCESSING -
$g. gine bell 0.075 sec 2 4
F1 DATA PROCESSING <
8q. sine bell 0.027 sec } Amuhvﬁ—vm )
FT gize 2048 x 2048 B % i
Total time 4 min 8 sec ]
1.5
2.0
2.5
z z r
/ /O :
3.0
3.5
. s
4.0
4.57
5.0 o
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STANDARD PROTON PARAMETERS
File: xp

Pulse Seguence: gCOSY

Operator: kmn

Relax. delay 1.000 =zec
Acg. time 0.1850 sec
width 4803.1 Hz

2D wWidch 4803.1 Huz
Single scan

128 increments

OBSERVE H1, 300.1259964 MH=z
DATA PROCESSING

Sq. aine bell 0.075 sec
F1 DATA DROCESSING

S8q. sine bell 0.027 sec
FT size 2048 x 2048
Total time £ min B sec

NI ETY

RS
X
b H '0

o w o N WM e W e oo B
1IEIVIIE‘!|EI[L!IIEE|11E'!kk{Ell?IEl}lElilEI!'Elll!!tl!lbliliﬁ;ltll

=
[

12

13—

%
@
\ﬁh

®

%

o
& -1

14—

‘v.mm~.m_m._‘.m.m,p__uWWWM_“ﬁw__w_m.m_mnm_"“Mn_mﬁ“_.m_m_.u_m.u___&__—m_ﬁ__w~m_m

14 13 12 11 1¢ & 8 7 6 5 4 3 2 1 -0 -1

Fl (ppm)
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File: home/kmn/vnmrsys/data/anh/2011-02-06-TSA2-pure.fid

Pulse Sequence: sZpul

Temp. 24.0 C / 297.1 K
Operator: kun

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.706 sec

width 4803.1 Hz

32 repetitions
OBSERVE  H1, 300.1259934 MEz
DATA PROCESSING
#r size 16384
Total time I min 29 sec

m
g3
RN
o LE
A ™~ -
N . i 83 ~ o
] ° ™~ - [
4 e oo~ N
@ bl o8 © o o ©
w m 3 N W w m ﬁ////nm
r/gd . £ i ﬂu o~ b \\H
E ™ o~ H ™~
|
R
/] /1
i i
— |V | /
R R N N RN R S N R AR A RN AR AR RN RS RN R SN NN R R R R RN RN R RN R RS RN RN
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 m.m 6.6 6.4 6.2 ppm_

g.92
1.09 -
1.00
o
0.04
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rile: home/kmn/vomrsys/data/Anh/2011-02-06~TSAZ~pure.fid

fulse Sequence: s2pul

Temp., 24.0 C 7 297.1 K
Operator: kmao

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.706 sec

Width 4803.1 Hz

32 repetitions

OBSERVE  H1, 300.1259%34 MHz
DATA PROCESSING

FT size 16384

Total time 1 min 29 sec

4.752
T2

4.002

3.937 -~

-3.929%

_“_v$‘_ _m__“‘gw,u_m_m._m_m,.AW.*R_N_N;___W___._M‘..A_‘~AM_

5.8 5.6 5.4 5.2 5.0 4

MA,:L

R R RN SRR N RS LR LA RN RN LA RE RN

4.2

f

4.0

1.32 -

e

3.8

3.6

3.4

3.2
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File: home/kmn/vnmrsys/data/Anh/2011-02-06-TSA2~pure.fid

Pulse Sequence: s2pul

Temp. 24.0 € /7 297.1%1 K
Operator: kmn

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.706 sec

width 4803.1 Bz

32 repetitions

ORBSERVE Hi, 300.1259934 MH=
DATA PROCESEING

FT size 16384

Total time 1 min 29 sec

+1.370

. 347

1

L P

R N R N N R RN RN RER R R

i

2.8 2.6 2.4 2.2 2.0

_:M_:

1.8

PITPTTEeT

1.6

‘,A,m_wm_wﬂ‘m.#‘,&

1.4
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3.95 -E

1.2

1.0

H

0.8

mwm__um__mnmm,.m_mva‘“._qgam_

{

0.6

RN R RN R AR

0.4

0.2

ppm
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STANDARD PROTON PARAMETERS
File: xp

Pulse Sequence: gCOSY

Operator: kmn

Relax. delay 1.000 sec
Acqg. time 0.150 sec
Width 4803.1 Hz

2D Width 4802.1 Hz
Single scan

128 increments
OBSERVE H1, 300.1259964 MHz
DATA PROCESSING

8q. sine bell 0.075 sec
F1 DATA PROCESSING

Sq. sine bell 0.027 sec
FT size 2048 x 2048
Total time 4 min 8 sec

TSR 290 sy -6 2zt -Coch
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STANDARD PROTON PARAMETERS
File: xp

Pulze Sequence: gCOSY

Operator: kmn

Relax., delay 1.000 sec
Acg. time 0.150 sec
Width 4803.1 Hz

2D Width 4803.1 Ha
Single scan

128 increments
OBSERVE  H1, 300.1259964 MHz
DATA PROCESSIKNG

8g. sine bell 0.075 sec
F1 DATA PROCESSING

8q. sine bell 0.027 sec
FT gize 2048 x 2048
Total time 4 min 8 sec

I AT

S

Mo Ak

F2 ]
{(ppm) )
1 .
m w7 %%%
2 .
3
3 ’ #
o @ - %
5 ’
6 B %
E = o
7 ‘
miﬂ 8 %7
9
10—
11—
127
__.‘___AWWWAH_*m_mﬁm_m“u‘»»w—___mqm_____A.A_mﬂMAMM_._.__
11 10 9 8 7 [ 5 4 3 2 1 0

F1 (ppm)
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STANDARD PROTON PARANETERS -

Selective band center: 8.21 (ppm); width: 45.4 (Hz)

file=TSA2~1D-noesy~400.£id

Temp. 21.0 ¢ / 294.1 K
Operator: kma

Relax. delay 1.000 sec
Pulaé 90.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

188 repetitions
QOBSERVE 1, 399.8659464 MHz
DATA PROCESSING
FT size 32768
Total time 11 hr, 56 min

229
8.217

B8.247
—

TSA o

¢. 2t

6.797

§.77¢

—-=
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STANDARD PROTON PARAMETERS {N,MYAH Ee o
Selective band center: 7.19 (ppm); width: 31.6 (Hz) MOk

Temp, 21.0 € / 294.1 X
Operator: kmn

Relax. delay 1.000 sec

Pulse 90.0 degrees

Acg. time 2.556 sec

wWidth 6410.3 Hz

116 repetitions
OBSERVE  H1, 399.8659464 MHz
DATA PROCESSING
FT size 32768
Total time 1 hx, 14 min

—7.607
7.593
.581

/"
7.
-7
/Zi;.ZOE

568
225

§.797
-6.794

L)
o O
o ™
o
. W
w

7.188
6.904

©
0o
DAt
MRS
@ .
o
H
i

/m-l.'364

M 1.349

pu——
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Summary NMR of (6-methyl-2-(pyridin-2-yl)-3,6-dihydro-2H-1,2-o0xazin-3-yl)methanol (Distal 2)

Proton referenced to chloroform relative to TMS at 7.26 ppm and carbon referenced to 77.23

ppm
) 71.16
Fraction 1 HE1s 159.86 ki CHIQ'M
147.47_ o 3
AN,
116.0 N 131.18
60\ [
138.21 4992 124.02
£4.04
HO
Carbon | mult | Proton | Mult (] Hz) COosyY Proton{HBMC) NOE
(HSQC)
19.09 CHy 1.31 d(6.7) 4.61 5.83,4.61
56.50 CH 5.04 m 3.89,5.92* |5.92,5.83,63.89

64.04 CH; 3.81 dd{11.6, 3.3} 5.04,3.92 5.83
64.04 CH3 3.89 dd{11.5, 7.1) 3.81

71.16 CH 4.61 m 1.31 5.92, 5.83, 1.31
11022 | CH 7.12 dd(7.9,0.98) |7.59 8.15, 7.59, 6.76 7.59, 4.61,
1.31
116.07 | CH 6.76 ddd(7.9,5.0, |7.59,8.15 |8.157.12
0.98)

12402 |CH |5.92 ddd(10.5,4.5,2) | 3.89* 5.92*%, 4.61, 3.89,
3.81,1.31

13118 |CH | 5.83 dt(10.5, 1.6) 1.31

138.21 |CH 7.59 dt(7.9,7.9,17)| 6.76,7.12 | 8.15,6.76

147.47 | CH 8.15 dd(5.0, 1.7) 6.76 7.59,6.76

159.86 | C 8.15, 7.59, 6.76,
5.92,3.81
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April 10,2012

Fraction 1
Nitroso-Sorbic- alcohol
gHMBC

Through Bond C-H long range coupling

F1 !

(ppnl]
LSQ.O%
159.1"?
159.2":‘:
159.3"]
159,4§ :
159,57
159.52
159.75
159,05
2.59.9‘;
160,07
160.15

160.29

160,37,
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STANDARD PROTON PARAMETERS

File: home/kmn/vnmrsys/data/ANH/2D NMR experiments/Nitroso-Sorbic alcohol/april2_2012_fractionl I1H-300.fid

Pulse Seguence: sipul

Temp. 25.0 C / 298.1 K
Operator; kmnchem

o0 Mmoo O H 0N e ®Ow @D W e 0N e N il
Relax. delay 1.000 sec B 9 P R e i R i T A R e A A I =
™ I~ o . SN WO OO S OO C B W VW o
Pulse 90.0 degrees vt = PR e e 8 x w w % e s+ s 4 o+ s e e w4 o« = % .
. < @ w o, 99 [T T I B B S SRR S T S IR A <+

Acg. time 2.045 sec = a . 1 n B i [ [ [ S T R A |

<t 3 Y 0 H ] P
'

6.767
- 763
5,830

wWidth 4664.2 Hz

Single scan . Jm
OBSERVE H1, 499.8243341

DATA u..u:mwocmmMHZﬂ o~
T m.«.r..ﬂ%

7

S

\

W
\—~4.612

\

azrees | = ~
ine P Rif 28 setr_
iy

4,599

3.923
3,908
3,800
—-3.886

3.830
-3.824
~3,808
e 3080

. i
LA SRRSO & RSO Sy W SRNY. . At S 7;%» . A S h m«‘\\ Wk, AN W ng\ft\\/_ L

2,477
2.472
1.766
1,754

1.325
—1.312
-~ 1.257
w1243

. 074

o o g e o o L
1.03 1.00 1.908 1.05 1.08 1.10
1.10 -0.00 1.08 1.05 1.12 0.94

1 ppm
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STANDARD PROTON PARAMETERS

File: rgmxg\gw%m\mwﬂmxwzw\ 2D NMR experiments/Nitroso-Sorbic alechol/april2 2012 f£ractionl 1H-500.fid

Pulse Sequence: s2pul

Temp. 25.0 C / 288.1 K
Operator: kmnchem

Relax. delay 1.000 sec

Pulse 50.0 degrees M
Acg. time 2.0435 sec ~ m =
wWidth 4664.2 Hz ~ o i
Single scan ,, .42
OBSERVE  H1, 499.8267341 MHz 2 ]
DATA PROCESSING % ~
FT size 32768 T ow
. . e ™
Total time 0 min 25 sec & o s - m
. n
2 » BW% 9 b &ﬂﬁSﬂM?
T mog o ™~ T gEn N
® .ﬁ&&.ﬂ b4 @ 2w e
| ® + H w0 M o M w0 | ;
@ ‘ ~ o ® N |
i ™~ o i ™~ i
: ﬁlo - ~
m g2 Y °
| L |
H
w !
b
i
e _ . -
; M
! i
<L b VL PO ) LT WV,
:_::__::_“:~M_:ty».““M:M_,,;::_:__ﬁ,:_;:v::w__ _::W:u;:mmmj:::mww__wm. ‘__,w_:;::_:lt:_t:T::::
8.8 8.6 8.4 8.2 §.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm
e i ] —
1.03 1.00 1.08
1.10 -0.00
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STANDARD PROTON PARAMETERS
File: home/kun/vamrsys/data/BNE/2D NMR experiments/Nitroso-Sorbic alcchol /april2_2012_fractioni 1H-500.fid

Pulse Segquence: s2pul

Femp. 25.0 € / 288.1 X
Operator: kenchem

Relax. delay 1.000 sec
Pulse 80.0 degrees
Acg. time 2.045 sgeo
width 4664.2,34 5 B
single gcdd o % 8 s
OBSERYE 9 HY., ned 8269341 M=
DATS mwonmmmwﬁ ¢}

5.848

m._anmw_m:mnw“ Mim
ife 0-fin 25 sec o 9 %
7 N 1
: o
o
i
= @
P~ Ut
< S o o
o %315%.% WMS 7u,..m6‘
$ 832822072 LR EEEREE
S e | e o .o 2 @5 <S8
a7 U 8 Ty <8
M m \ - ! | <
1
i
i
|
j i
ﬁmﬂ_ﬁw_vmw_,nM~*AA4‘W_(M,QN__mmN,fmww_,_wy_Wﬁ~_M_A_"ww____.,_ﬁ_m_,_w»_ww~mm.m~vm_w“‘_m“v.WAW.MA___,_‘M
5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 Ppm
L e [ bemangree
1.08 1.05
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STANDARD PROTON PARAMETERS

File: home/kma/vamrsys/data/ANHE/2D NMMR e

Pulse Sequence: s2pul

Temp. 25.0 C / 298.1 K
Uperator: kmnchem

Relax. delay 1.000 sec
Pulse 90.0 degrees
Acg. time 2.045 sec
width 4664.2 Hz

Single scan

OBSERVE El, 499.8267341 MHz

DATA PROCESSING
FT size 32768
Total time 0 min 25 sec

~2.174
2,172

periments/Nitroso-Sorbic alechol/April2 2012

- 1,325
=R
1,257

! fractionl 1H-500.fid

=
o
55 fei o
Lo - b
X g ~
e 7 3
H j =]
w _L g
1
i
; _
_ ; _
w |
;W A i !
m ro »ié\!l\t\\\\\]é,ﬁl!iltf!i}l!l(\yﬁkkit\ ﬁ1¥#¢LL m
_,nwmmﬁmw_."mm_mmmMA__.m_“_.n"___~<.MAﬁ__.._w“kw-~m_m__wHMV__*M..__W w,va__wwvw, HW~_ww“ﬁuvwvm,m_MMNMN__.WM_.kﬁ_ _vwwwu.u_,*ﬂmmA ~m“mMﬁ‘ﬁAAw‘WMMMV
2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2 ppm
[
1.06
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STANDARD CAREON PARAMETERS

File: home/kmn/vomrsys/data/ANH/2D NMR experiments/Nitroso-Sorbic alcohol/April2 2012 fractionl Carbon-500.

Pulse Sequence: s2Zpul

Temp. 25.0 C / 298.1 K
Operator: lomnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.022 sec

width 32051.3 Hz

8596 repetitions

OBSERVE C13, 125.6815320 MHz
DECOUPLE H1, 499.8292321 MHz
Power 35 dB .
continucusly on

VIALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 4 hr, 51 min

138.017

130.982
115.876

123.822

147.271

e —— 158, 660

_ ———

[ressTr o ™ ﬂg,pa

110.023

77.290

-\

~77.033
~76.776

"\m 70.962

63.841

56.300

T

i

-30.821

*
W,

:
3
i
|

B B O B B L B B A I A B S

200 180 160 140 120

LI T

100

T

80

TTT T T i

LA L L L L B L L L BB

60

40

20 ppm
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SHANDARD PROTON PARAMETERS
File: home/kun/Desktop/ahn-500/April2_2012_f£ractionl gHMBC-500,£id

Pulse Sequence: gHMBC

Temp. 25.8 C / 298.1 K
Operator: kmnchem

Relax. delay 1.000 sec

Acg. vime 0,150 sec

Width  4664.2 Hz |
2D width 30165.% Hz

32 repetitions

2 x 236 increments

OBSERVE H1, 499.8267329 MHAz

prdig

DATH PROCESSING 7l
Sg. sine bell 0.075 sec 3
F1 DATA PROCESSING {ppm)-
Sg. sine bell ¢.,027 sec 4
Shifted by -0.027 sec 3
FT size 2048 x 4096 40~
Potal time 5 hx, 43 min 3
50
60
70

1,

& o

o8

F2 (ppm}

hlele)



L,

s

]
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FTANDARD PROTON. PRRAMETERY
File: homs/kumy/Dedkr
Pulwe Fsqubiice: BSRERD

Tenp. 25.0 € [ 2094 W
Operator; kmmchem

Redax.. delay 1,008 sea-
Bog. Eimd
Width

ORSERVE Hl, 49%.826750% MHz
DRSUPLE C13, 13 : gtz

x:
(ENRURN

WD . 8084 modulated
“DATA PROCESSING.
Bai: odization .053 sad

Shifted by -0.01L fad.
FT aige 2048 x .2

Total time 7 HE. 49 min

,ﬂ
o 5
< B

St
LELL

40

g

10¢-

peaben st bbb g T o 0 §

120

14g-

160~

eevib bl e g

Ey

72 {ppm)

S57



STANDARD PROTON PARAMETERS
Fraction 1

KM AHN

March 29,2012

File: home/kmn/Desktcop/ahn-~500/fractionl_gCOSY 400.fid

Pulse Sequence: gCOSY

Temp, 25.0 C / 298.1 X
Operator: kmm

Relax. delay 1.000 sec
Acg. time 0.150 sec
width 3571.4 Mz
2D width 3571.4 Hz
Single scan

128 increments
OBSERVE  H1, 399.8659464 MH=
DATA PROCESSING

Sg. sine bell 0.072 sec

FL DATA PROCESSING
8q. sine bell 0.036 sec
FP? size 1024 x 1024
Total time 3 min 13 sec

Tk Ll

[OFO L0 )



STANDARD PROTON PARAMETERS
Fraction 1

KMN~AHN

March 29,2012

File: home/kum/Desktop/ahn-500/fractionl_1H-400.fid

Pulse Sequence: sZpul

S59



Sample Name anhtran-240 Position Pi-El Instrument Name Instrument MS

Inj Vol

5 InjPosition SampleType Sample

Data Filename  11464KMN-a-0003.d ACQ Method Comment 10-3x

User Name

IRM Calibration Status

Acquired Time

Foster
Success
3/25/20149:17:09 ¢

x10 S
3.4

3.2+

e
2.8
2.6
2.4 4
2.2

24

1.8

0.8+
0.6+
0.4

0.2

+ESI Scan (1.2566-1.314 min, 8 Scans) Frag=160.0V 11464KMN-a-0003.d Subtract

207.1130

159.0915

-109.0369

- 228,0947

El

-
o
Q

200 300 400 500 600 700 800 200
Counts vs. Mass-to-Charge (m/z)

1000

1100

1200
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Sample Name anhtran-240 Position P1-E1 Instrument Name Instrument MS User Name Foster
inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11464KMN-a-0003.d ACQ Method Comment - 10-3x Acquired Time 3/25/2014 9:17:09 AM

x10 5 | +*ESI Scan (1.256-1.314 min, 8 Scans) Frag=160.0V 11464KMN-a-0003.d Subtract

3.4 4

207.1130

3.2+

3

2.8

2.6+

2.4

2.2

0.8+

0.6

0.4

159.0815

0.2

-108.0399
147.0913

-177.1024
—229.0947

: 1 ; : : .
Is) 180 200 220 240 260 280 300 320
Counts vs. Mass-to-Charge (m/z)

-t
o

80 100 120 140
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Summary NMR of (3-methyl-2-(pyridin-2-yl)-3,6-dihydro-2H-1,2-oxazin-6-yl)methanol (Proximal 2)

147,91 N159-78

O
116.06 @‘N/

677 H
137.93 109.93 73
7.58
Fraction 2
Carbon | mult | Proton | Mult (J Hz} CcosY Proton{HBMC) | NOE
(HsQc)
16.22 CHs3 1.24 d(6.7} 4.88 4.88
51.47 CH 4.88 m 1.24 6.10, 5.70
64.27 CH» 3.76 dd(12.2,6.5) | 3.85
64.27 CH, 3.85 dd(12.2,3.0) | 3.76 5.70
78.04 CH 4.73 m 3.85,3.76 | 6.10,5.70, 3.85
109.93 CH 7.10 d{7.8} 7.58 8.24,7.58,6.77 | 7.58,4.88,4.73,
1.24

116.06 CH 6.77 dd{7.8,5.06) | 8.24,7.58 | 8.24,7.10
123.98 CH 5.70 dt(10.2,1.3) |[86.10 4.73, 3.85, 3.76,

1.24
132.11 CH 6.10 ddd(10.2, 5.70 4.73, 1.24

4.8,2.1)
137.93 CH 7.58 dd{7.8, 7.8, 7.10,6.77 | 8.24,6.77
1.8)

147.91 CH 8.24 dd (5.06, 1.8) | 6.77 7.58,6.77
158.78 C - 8.24,7.58,6.77,

1.24
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Fraction 2
Nitroso-Sorbic- alcohol
gHMBC

Through Bond C-H long range coupling

¥l
(ppm}3

159,14

1592

159,47

189.5-]

159.7+

159.8%

159.97)

160.07)

160.1-)

¥2 (ppm}

S63

OH



STANDARD PROTON PARAMETERS
File: home/kmn/vnmrsys/data/ANH/2D NMR experiments/Nitroso-Sorbic alcohol/April2_ 2012 fraction2 1H-500.fid

Pulse Seguence: s2pul

Temp. 25.0 C / 298.1 K
Operator: lmnchem

Acg. time 2.045 sec

width 8012.8 Hz

Single scan

OBSERVE H1, 499.8267339 MHz

DATA PROCESSING -
FT size 32768

Total time 0 min 25 sec

~

= WM w0 A mHd QO WM 9 O ® 00 WO MN®Mm~ O NMo M r~ i
Relax. delay 1.000 sec w HH o o N NO O d0o 0 ®@® @ F d F MW@ Dn N 0
~ HHHHO~MRS:OON DO 0@ ®~ERD®O®® RS e
Pulse 45.0 degrees - L R T T L T R T R S . e e P T Il b
) WL W W WM NN S W T S T T d MmO M ana N e
_ BB EE ] P iy w

-

6.78%

6.779
6.774

f
/

7.270
7.114

7.098
—6.131

6.126
121

--8.254
/9 247
7.603
-7.600
7.586
7.571
7.568

I ItILLFI»LI.[rLﬁ\LLT i i U - . Y\L\/?ll\Lc "
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STANDARD PROTON FARAMETERS

File: home/lomn/vnmrsys/data/ANS/2D NMR experiments/Nitroso-Sorbic alcchol/April2 2012 f£raction2 1H-500.£id

Pulse Seguence: s2pul

Temp. 25.0 € /7 298.1 K
Operator: lmmnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acog. time 2.045 sec

wWidth 8012.8 Hz

Single scan

OBSERVE Hi, 499.8267335% MHz
DATA BROCESSING

FT size 32768

Total time 0 min 25 sec

S65
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STANDARD PROTON PARAMETERS
#ilae: home/lmn/vnmrsys/data/ANH/2D NMR experiments/Nitroso-sorbic alcohol/April2_2012_fraction2 1H-500.fid

Fulse Sequence: z2pul

Temp. 25.0 C / 298.1 K
Operatorxr: kmnchem

Relaw. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.045 sec

width 8012.8 Hz

Single scan

OBSERVE Hi, 499.8267339 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 25 sec

~5.724
5.721
—3.853
~3.847
~3.788
~3.775

L

—5.703

o
2 o« Q7
I har i !
n @ }
<
1
a
i
Al fi
W i
I%?Lf " A \.h;r\“ mw
_WA___ﬂ__mm__w_.__ﬁm,,,“A_~Wv”"_(*W“.__m_a_mwmw~m_“,.__‘».ﬁ_W,_N_w_wmw,waA"“_m‘.~ 3 ~“_W“" "“__.w_m_"_m_m_ m__M,Mfw..ﬂq_u"_.M N ERRERREERE L _“_WAW‘i
5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4,2 4.0 3.8 3.6 3.4 3.2 ppm
1.00 0.99 1.02

1.02 1.05
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STANDARD PROTON PARAMETERS

#ile: home/kmn/vamrsys/data/ANH/2D NMR experiments/Nitroso—Sorbic alcohol/april2 2012 fraction2 1H-500. £id

Pulse Sequence: s2pul

Temp. 25.0 C / 298.1 K
operatoer: kmnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2,045 sec

Width 8012.8 Hz

gingle scan

OBSERVE Hl, 499.8267339 MHz
DATA W%OQMWmHZﬂ

FT size 32768

Total time 0 min 25 sec

~ 1,287
1.244

i

. il
e f\i\\\ \\&L{]’g{{it(kcf\ o A N

_ﬁ_w_._‘uW.__~_m~._~Mm‘m_,,w_w_4w‘*m_.m_._fu_m_..m_u_,Q,WKNM“.M____.AMA__Hw‘_v_muﬁﬁAw‘»_»Wm_mupr_wwAku_*q_w_Wh 7“—?‘_Aﬁ_—w._,MM__V_MM__*“uw_*_qiq._~ﬁ

' H

2.8 2.6 2.4 2.2 2.0 1.8 1.8 1.4 1.2 1.0 0.8 0.6 0.4 0.2 ppm

!

3.28
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STANDARD CARBON PARAMETERS
¥raction 2

13C 500 MMR

April 2, 2012

File: home/kom/Desktop/ahn-500/2pril2_2012_fractionZ Carbon-500.£id

Pulse Seguence: sZpul

Temp. 25.0 C / 298.1 K
Operator: kmnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.022 sec

Width 32051.3 Hz

696 repetitions

OBSERVE C13, 125.6815062 MHz
DECOUPLE H1, 489.82%2321 muz
Powex 35 dB

continuously on

WALTZ~16 modulated

973

7.230

77 .479
A

76,

DATA PROCESSING W n
Iine broadening 0.5 Hz *a a N S
Fr size 65536 b © 32 N
Potal time 8 min 41 sec - 0 o o °

Pl < ~

& i -

. . ~

8 8 3

1 - “

"

116,065
103,925

147.811

159.780
o 31, 134
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STANDARD PROTON PARAMETERS

File: home/kum/Desktop/ahn-500/April2 2012 fraction? gHMBC-500.f£id

Pulse Seqguence: gHMBC

Temp. 25.0 ¢ / 298.1 K
Operator: kmmchem

Relax. delay 1.000 sec
Acqg. time 0.150 sec
Width 4166.7 Hz

2D width 30165.9 Hz

16 repetitions

2 x 256 increments

OBSERVE Hl, 499.8267329 MH=z =
DATA PROCESSING F1 E
8q. sine bell 0.061 sec < .wu
F1 DATA PROCESSING pRm L
Sg. sine bell 0.027 sec -
Shifted by =0.027 sec 3
FP gize 1024 x 4096 hO.au
Total time 2 hr, 51 min s
60

80

|

4

100

1207

140

160

o

F2

(ppm)
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TANDAXD PROJON. FARMMETERS

hem/ kain/ Desirop/ann 500/ApTil2, 2033 tractions’ HEQC

5%, £14

Tulve Sequende: BSCCAD
Tep. 2.4 ¢ 7 28¥.1 ¥
Operator; Jmnchem

Relax.: delgy 1.000 sec
Beq. Limé 0,150 8G

¢ x8petl kiobs:
2 x 35§ imcrements

'OESERVE.  HL, 499.8267261 MEz ]
DECOUPEE, 13, 1286970435 MRz FL 7
Power 47 B L .m
of" dviking adquisttion {ppm)
off during-delay E *
w4D TR 8064 moaulated 5 olm
DATA PROCESEING. M5
Gauss Hpodigation 6. 657 's&C A Y
B PATK PROCESSING 3
Ganes apodization 0..0503 sec 407
FE gige 1624 x 2048 4
Total time 1 br, 24 min. E A
507 o
E ]
80~
Hcvo.m
3 )
E o
H,NQM 2
= [
E ]
140
= 3
160
o3
l_u‘mﬁ_wA_‘_,_wM_Aw“ .w__.wm,..w .,w~,~w
2 6 4 3 1
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STANDARD PROTON PARAMETERS

Fraction 2
EKMN-AHN
Maxch 29,2012

File: home/kmm/Desktop/ahn-500 jfraction2 1H-400.fid

Pulse Sequence: s2pul

i
Y J | SR SN | P
T T ¥ T M T T T ¥ W T T T 3 ¥ T _ T T T ¥ “ T T T T m T T H ﬁ T T T T m T T _
8 7 6 5 4 3 2 1 pRPm
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D~
wn
Rl d %%%i%%%z%%%i Al ,f%ﬁ,ﬁgﬁ_,,w\*,%gg%i_zg%%%%i?g%@%%f%
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8

i T T _ T T “
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STANDARD PROTON PARAMETERS
Fraction 1

FMN-AHN

March 29,2012

File: home/kmm/Pesktop/ahn-500/fxaction2 gCOSY-400.£id

Pulse Seguence: gCOSY

Temp. 25.0 C / 298.1 X
Operator: kmm

Relax. delay 1.000 sec

Acg. time 0.150 sec

width 3453.0 Hz

2D Width 3453.0 H=z

Single scan

128 increments

OBSERVE H1, 399.8659463 MEz
DATA PROCESSING
Sq. sine bell ¢.074 sec
1 DATA PROCESSING

8. sine bell 5.037 sec
I gize 1024 x 1024
Total time 3 min 13 sec

0oy Jlﬁ N

T
5 4

Fl (ppm)
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Sample Name anhtran-241 Position P1-EZ Instrument Name Instrument MS User Name Foster
inj Vol 5 InjPaosition SampleType Sample IRM Calibration Status Success
Data Filename  11464KMN-b0002.d ACQ Method Comment 10-3x Acquired Time 3/25/2014 9:36:58 AP

x10 5 | TESI Scan (1.288-1.406 min, 14 Scans) Frag=160.0V 11464KMN-b0002.d Subtract
4.2 _

207.1130

4.
3.8-
3.6
3.4
3.2

3
2.8
2.6-
2.4-
2.2

2
1.8
1.6
1.4
1.2

1 4
0.8

0.6+
0.4+

158.0916

0.2

-229.0947

Ll b

200 300 400 500 600 700 800 900 1000 1100 1200
Counts vs. Mass-to-Charge (m/z)

¢

21-109.0396
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Sample Name anhiran-241 Position P1-E2 instrument Name Instrument MS User Name Foster
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Sucress
Data Filename  11464KMN-b0002.¢ ACQ Method Comment 10-3x Actuired Time 3/25/2014 9:36:58 AN

x10 5 | *ESI Scan (1.298-1.406 min, 14 Scans) Frag=160.0V 11484KMN-b0002.d Subtract
4.2 :

4

207.1130

3.8-
3.6
3.4
3.2

3]
2.8+
2.6
2.4
2.2

5.
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4

159.0916

0.2

- 177.1020

+109.03%
F220.0947..

i, | | ;
50 160 170 180 190 200 210 220 230 240 250 260 270
Counts vs. Mass-to-Charge (m/z)

. [147.0014

-
o
e}
-
-
<
-
N
O
i
W
o]
—-—d
H
Q
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Summary NMR of 6-phenyl-2-(pyridin-2-yl)-3,6-dihydro-2H-1,2-oxazine (Proximal 3)

2-17-2012
KMN
Ahn
8.23
6.8
7.54°
7.14
IH | Mult}J COSY HSQC gHMBC NOESY
(hz)
415 Im 17.2 | 4.48,5.62 477 128.1, 124.4 4.48,6.21
448 Im 17.2 14.15,5.62 47.7 128.1, 124.4 4.15,6.21
562 Im 4.14,4.48 79.8 128.4, 138.6
605 Im 104 16.21,4.48 128.1 1244, 79.8,47.7
621 [m 104 | 6.05 124.4 128.1,79.8
680 {dd |79, |7.54,823 116.6 110.4, 1473
4.6
7.14 1d 79 17354 1104 116.6 5.62,7.54
739 m 128.5 138.6, 128.5
750 m 1283 128.5,79.8
754 7.9, 16.8,7.14, 137.5 160.9, 147.3
1.8 18.23
8.23 | dd 4.6, |6.8,7.54 147.3 160.9, 137.5, 116.6 | 6.8
1.8

Experimental Details:

The experiments were carried out on a Varian VNMRS-500 MHz NMR. The proton
spectra was collected with 8 scans. 1H and 13C chemical shifts were assigned by 2D
methods. gCOSY, HSQC, and gHMBC were run using pulse sequences supplied by
Varian, Inc., without modification. The gCOSY was collected with 1 scan and 128
increments, The HSQC was collected with 32 scans and 256 increments and the gHMBC
was collected with 60 scans and 256 increments. 1D-NOESY was run to investigate
conformation. Resonances at 4,15, 4.48, 7.14 and 8.23 were irradiated with 344 scans
per experiment.

gCOSY: 1H-1H through bond coupling

HSQC: 1H-13C 1 bond coupling

gHMBC: 1H-13C long rang coupling: 2 -3 bond lengths

NOESY: 1H — I H through space coupling, normally less than 4 angstroms.

S76



STANDARD PROTON PAR

File: home/kmn/vemrsys/data/ANH/2D NMR i s/Nit Ph

yl-butadiene/phenylbutadienenitrosopyridine, lh-May7-2012 500.£id

Pulse Sequence: s2pul

Temp. 25.0 C / 298.1 K
Operator: kmnchem

\
N
\
\
\

Relax. delay 1.000 sfc see2gead 2 P
o M mmem@mNdd 2 e~ n
Pulse 45.0 degrees R O O S N a
" w
Acg. time 2.045 sec { m i ; _ Vo \W \* o L,. _ g
width 8012.8 Hz I \.L.\ R
8 repetitions A - - - L

OBSERVE K1, 49§.8267329
DATA PROCESSING {j &
FT size 32768

Total timiy %E»sﬁuwunn
~ N e,

\B
T \\E“
\
AN
\
\§\
AN
\\
\ N\
AN
N
AN

8.

«© T
J

4175
4,172

S77

i _ :

L“m | N N




STANDARD PROTON PARAMETERS

File: hoeme/kon/vonrsys/data/BNE/2D NMR experiments/Nitroso-Pheyl-butadiene

Pulse Seguence: sZpul

emp. 25.0 C /7 298.1 K
Operatoxr: kmnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.045 sec

Width 8012.8 Hz

8 repetitions
OBSERVE  H1l, 499.826732% Mu=z
DATA PROCESSING
FT size 32768
Total time 0 min 25 sec

nrirl

|

/

L S WSSV LR

L4395

7

T 45389
] w337

Il

phen

-7 Ald
7.38%9
o] 385

7.375
7.373
~-7.360
-7 273

Aol
W,

7.138

—7.323

§.797

6.784

/ﬁ“S.

A

ylbutadienenitrosepyridine ilh-May7-2012_500.£i8

$i7/@q r)x>(<r)t?)fiiétl\\ &521?(!isb?ert(\ffxll)\tihf\rix\

(N

6,056

6.035

H

AR A RN RN R RN}

8.8 8.6 8.4

8.2

1.00

T

8.0

S RRREN ERREN RN

7.8

T

7T

7.6

7.4

(AR R R ARE RN R

7.2

1.08

T T Er T T

7.0

€.8

i

_:__::m.;‘

6.6

6.4

_:_;::_:_:_..:

6.2

et
.14

pom
e

1.086
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STANDARD PROTON PARAMETERS
File: home/kmm/vomrsys/data/ANH/2D NMR experiments/Nitroso-Pheyl-butadiene/ phenylbutadienenitrosopyridine_lh-May7-2012 _500.£id

Pulse Seguence: sipul

Temp. 25.0 C /7 298.1 K
Operator: kmnchem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.045 sec

Width B012.8 Hz

8 repetitions

OBSERVE  HI, 499.8267329 HHz
uvavmmchmmnza ©

F4 size 32768 o
Total time 0 min 25 sec

;4175
—~ 4172
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STANDARD PROTON PARAMETERS
¥ile: home/kmn/Desktop/ahn~500-0217~2012/phenylbutadienenitrosopyridine gCOSY. fid

Pulse Sequence: glOSY

Temp. 25.0 C /7 288.1 K
Operator: kumchem

Relax., delay 1.000 sec b §
Acg. time 0.150 sec
width 8012.8 Hz

2D Width 8012.8 Hz
Single scan
128 increments

OBSERVE  H1, 499.8267304 MHz 1
DATA PROCESSING FL
Sg. sine bell 0.064 sec m
F1 DATA PROCESSING (ppm)
8g. sine bell 0.016 sec -
FT size 2048 x 2048 .m
fotal time 3 min 13 sec =
7.0
7.27
7.4
B =
7.6
7.8
s )
.13 =l
8.0 “
8.2 ﬁ g
3 v
s i
4
El

I~y

LR SR AR AR R ERRRE EE R SN ______~“:Mw:.__.__m“:._::_.:_w:_;::_:

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8

F2 (ppm)
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STANDARD PROTON PARAMETERS
File: home/¥kmn/Desktop/ahn-500-0217-2012/phenylbutadienenitrosopyridine gCOSY. £id

Pulse Sequence: gCOSY

Tewp, 25.0 C / 298.1 X
Operator: kmnchem

Relax. delay 1.000 sec i
Acqg. time 0.150 sec L Mm
width 8012.8 Hz
2p width B8012.8 Hz

Single scan
128 increments

.if@ | ﬁc(

OBSERVE HI, 499.8267304 Mz 4
DATA PROCESSING F1
Sg. sine bell 0.064 sec 4 7
F1 DATA PROCESSING {ppm)y @@
8¢. sine bell 0.016 sec 3
FT size 2048 x 2048 -
Total time 3 min 13 sec n
7.0
7.2
7.4
7.6
m >
7.8
8.0
8.2 ‘ﬁ o1
4 a

____A*_WM~M_~_M__Mmm.AM____m___w_~“»‘—___"__Mu~m.ﬁ.umam_,~pg_mm~__m**_w,__w__m__m__uA

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8

F2 (ppm)
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STANDARD PROTON PARAMETERS

File: home/kmn/Desktop/abn~500-0217-2012/phenylbutadienenitrosopyridine gCOSY. £id

e ,

Pulse Sequence: gCOSY

Temp. 25.0 € / 298.1 K
Operater: kmchem

Relax. delay 1.000 sec
Acqg. time 0.150 sec
width 8012.8 Hz

2D Width 8012.8 Hz
Single scan

128 increments

OBSERVE  H1, 4935.8267304 MHz
DATA PROCESSING

Sg. sine bell 0.064 sec
F1 DATA PRCCESSING

£g. sine bell 0.016 sec
FP ogize 2048 x 2048
“otal time 3 min 13 sec

:_M_::::_w:_:

m_:_ww:_;:: :_::—::w_:: :;_“:M::w“:_::;_:Amw:;_: .:_::__:

6.2 6.0 5.8 5.6 5.4 5.2 5,0 4.8 4.6 4.4 4.2

F2 {ppm}
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D PROTON PA s

File: home/kmn/Desktop/ahn-500-0217-2012/phenylbutadienenitrosopyridine HMBC.fid

Pulse Sequence: gHMBC

S83

Temp. 25.0 C / 298.1 K | ]
Operator: kmmchem F2
Relax., delay 1.000 sec aﬁgvn
Acq. time 0.150 sec ]
width 4006.4 Hz 4.0
2D Width 30165.9 Hz "
60 xepetitions - e
2 x 256 increments 7
OBSERVE H1, 499.8267329 MHz ]
- _ » (|
DATA PROCESSING ) 4.5
Gauss apodization 0.053 sec J
F1 DATA PROCESSING -
Gauss apodization 0.016 sec -1
FT size 1024 x 4096 5.0
Total time 10 hr, 42 min ]
5.5
A ' 4
4 4
6.0 @ [ 1]
- [} @ L
6.5
4 [} [
7.0 '
R L4
i S
4 & m .
7.57 & o .
8.0
] & ]
8.5

L L L L L S L L LN L BN RLES B B

160 150 140 130 120 110 100 90 80 70 60 50

F1 (ppm)



STANDARD PROTON PARAMETERS

File: home/kmn/Desktop/ahn-500-0217~2012/phenylbutadienenitrosopyridine HSQC.fid

| ,,%L%_MW me ] a[[i

Pulse Sequence: HSQC

TPemp. 25.0 ¢ / 298.1 X
Cpexatox: lkmchem

Relax. delay 1.000 sec
Acg. time 0.150 sec
wWidth 4006.4 Hz
2D Width 21367.5 Hz
32 repetitions
2 x 256 increments
OBSERVE H1, 499.8267329 MH=
DECOUFLE (13, 125.6909580 MHz
Power 46 dB
on during acquisition
off during delay
WAO_TR_8064 modulated
DATA PROCESSING
Gauss apodization 0.088 sec
F1 DATA PROCESSING
Sine bell 0.013 sec
Shifted by ~0.013 sec
FT size 1024 x 4096
Total time 5 hr, 34 min

Fl
{ppm )

ll![l

~J < 6}
<o (=] (=]

N ENERN RS RN NN RN

w
L]

90
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STANDARD PROTON PARAMETERS

File: home/kmn/Desktop/ahn-~500~0217-2012/phenylibutadienenitrosopyridine HSQC.£id

Pulse Sequence: HSQC

Temp. 25.0 C / 298.1 K
Operatoxr: kemchem

Relax. delay 1.000 sec
Acg. time 0.150 sec
width 4006.4 Hz
2D width 21367.5 H=z
32 repetitions
2 ® 256 increments
OBSERVE  Hl, 493.8267329 MHz
DECOUPLE C13, 125.6909580 MHz
Powex 46 4B
on during acqguisition
off during delay
WAO_TR_8064 modulated
DAPA PROCESSING
Gauss apodimation 0.088 sec
Fl PATA PROCESSING
Sine bell 0.013 sec
Shifted by -0.013 sec
FT size 1024 x 4096
Potal time 5 hr, 34 min

o &

W ¥
150

7

T

T _ T
145

T

T

LI I

140

T

L
135

T

]

T m L B M i

130 125

1 (ppm)

7

T

T

120

1

T _ T
115

E

110
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STANDARD PROTON PARAMETHERS

File: home/lm/Desktop/ahn-500-0217-2012/phenylbutadienenitrosopyridine HSQC. f£id

Pulse Seguence: HSQC

Temp. 25.0 ¢ / 298.1 X
Operator: kmnchem

Relax, delay 1.000 sec
Acg. time 0.150 sec
width 4006.4 Hz
2D width 21367.5 Hz
32 repetitions
2 ® 256 increments
OBSERVE H1, 499.8267329 MH=z
DECOURIE C13, 135.6%09580 MHz
Power 46 dB
on during acquisition
off during delay
W40_TR_8064 modulated
DATA PROCESSING
Gauss apodization 0.088 sec
F1 DATA PROCESSING
Sine bell 0.013 sec
Shifted by ~0.013 sec
FP size 1024 x 4096
Total time 5 hr, 34 min

WF%EL;

W |
r | %r% E __.

@

7.0

F2 (ppm)
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STANDARD PROTON PARAMETERS

¥File: home/km/Desktop/ahn-500-0217-2012/phenylbutadienenitrosopyridine BSQC.fid

Pulse Sequence: HSQC

Temp., 25.0 ¢ / 298.1 K
Operator: kmnchem

Relax. delay 1.000 sec
Acg. time 0.150 sec
width 4006.4 Hz
20 width 21367.5 Hz
32 repetitions
2 x 256 increments
OBSERVE HI, 499.8267329 MHz
DECOUPLE C13, 125.6909580 MHz
Powex 46 dB
on during acquisition
off during delay
W40_TR_B064 modulated
DATA PROCESSING
Gauss apodization 0.088 sec
F1 DATA PROCESSING
Sine bell 0.013 sec
Shifted by ~0.013 sec
PP size 1024 = £096
Total time 5 hr, 34 min

| |

@
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STANDARD PROTON PARAMETERS
Selective band center: 4.15 (ppm): width: 38.7 {Hz)

File: home/lon/vnmrsys/data/ANH/2D NMR experiments/Nitroso-Pheyl-butadiene/phenylbutadienenitrosopyridine_1iD_noesy-1.fid

Pulse Sequence: NOESYID

Temp. 25.0 € / 298.1 K
Operator: lmnchem

Relax., delay 1.000 sec
Pulse 90.0 degrees

Acegy. time 2.045 sec

Width 8012.8 Hz

344 repetitions

OBSERVE Hi, 499.8267335 MHz
DATA PROCESSING

FT size 32768

Total time 10 hx, 37 min

4.463
4.109

-

P
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STANDARD PROTON PARAMETERS
Selective band center: 7.12 (ppm}:; width: 24.0 (Ez)
Selective band center: B.22 (ppm}; width: 20.0 (Ez)

File: home/knmn/vnmrsys/data/ANH/2D NMR experiments/Nifroso-Pheylibutadiene/phenylbutadienenitrosopyridine 1D acesy-3.£1id

Pulse Sequence: NOESYLID

Temp. 25.0 € / 288.1 K

Relax. delay 1.0060 zec
Pulsae 90.0 degrees
Acg. time 2.045 sec
width 8012.8 Hz

732 repetitions
OBSERVE  EBl, 499.8267750 MHz
DATA PROCESSING

FT size 32768

Total time 1 hr, 36 min

@ w of o @
Operator: kmnchem n M ﬂ M @ off o M M ©
& F T Mmoo O
I A
[ T N | I R

t i H H i

HE H

—~7.471
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”.”... Agilent Technolog

. B

Sample Name: e

Data Collected on:
ou500-vnmrg500

e
Archive &»wmnnOwa

128.48%

o
sample directory:™

Fidfile: Anh_13C_BAPRI4
Pulse Seguence: CARBON {g2pul}

Solvent: cdell
Data cellected on: fipr 5 2014

Temp. 25.0 C / 2981 K
Operator: kmn

11¢.531
47.861

~
Relax. delay 1p008 ze
Pulge 45.0 degmees
Adqg. time 1,048 sel
Width 31250.0 N4z
2048 repetitions \\\\m
OBSERVE Cl3, 125,6H15167 MH
DECOUPLE El, 4%9.8p92321
Power 35 dB

w
n05mﬁ5&McmH< on

swmam;mm medulated
DATA PROTESSING

rwn@pvﬂ adening 0. Hz
PT sifzk 65536

Totall time 5 hy, 41limin

128.051
77.40¢8
Tr.151
76.56%

124,394
79.929¢

3116.578

B

e oo v A T LA AN S

:_:::M:___Zw"mM“___:_;::*____m:m_mm:__:_____:___:wm____Am_____:mum:mmm.._ww:_A___m:___::MM:_M::“::_::A__:Mmm._:m_,:___:M:._wmﬁ*.__,_:w::_m_z;_:wm:_____:m::m::_

138 132 128 122 118 112 108 102 98 92 g8 82 78 72 68 62 58 52 48 ppm
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Sample Nane: ~5%- Agilent Technologies

Data Collected on:
ouE00 ~vnmrs5Go
Axchive directory:
Sampie directory:

FidFile: Anh_13¢C_BAPRL4

137.764

Pulse Sequence: CARBON (s2pul}
Solvent: cdecl3
Data collected on: Apr 5 2014

138.606

Temp. 25.0 C / 298.1 K
Operator: kmn

Relax, delay 1.000 mec

Pulse 45.0 degrees

Acg. time 1,049 gec

Width 31250.0 Hz

2048 repetitions
OBSERVE (13, 125.6815167 MH=z
DECOUPLE El, 499.8292321 MHz
Power 35 dB

continuougly on

WALTZ-16 modulated 3
DATA PROCESSING a

Line broadening 0.5 HZ

FT size 65536 7
Total time 5 hr, 41 min

147.188
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Sample Name anhtran242 Position P1-B3 Instrument Name Instrument MS User Name Foster

Inj Vol

5 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed

Data Filename  114731KMN00O2.d ACQ Method Comment 10-3x Acquired Time 4/3/2014 9:27:20 AM

x10 S
4.4
4.2

4
3.8
3.6+
3.4 4
3.2+

3
2.8
2.6
2.4
2.2

24
1.8
1.6
1.4/
1.2-

1
0.8
0.6-
0.4
0.2

O

+ES] Scan {0.962-1.004 min, 6 Scans) Frag=160.0V 11471KMNOQO02.d Subtract

239.1185

2211075

) . ; . . { ! ;_ . , . :
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts vs. Mass-to-Charge (m/z)
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Sample Name anhtran242 Position P1-B3 Instrument Name Instrument MS User Name Foster
Inj Vol 5 IinjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  11471KMN0002.d ACQ Method Comment 10-3x Acquired Time 4/3/2014 9:27:20 AM

%10 5 | TESI Scan (0.962-1.004 min, 6 Scans) Frag=160.0V 1147 1KMNO002.d Subtract

4.4
4.2+
4

-239.1185

3.8
3.6
3.4
3.2
3
2.8
2.6
2.4
2.2
2
1.8+
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2 _
J M ] m

210 215 220 225 230 235 240 245 250 255 260 2685
Counts vs. Mass~to-Charge (m/z)

2211075

240.1213

2221141
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Filet roam\wah\dﬂsHm%m\mmwm\bawxmowptomsmw|nﬁwnowwﬂm;s@«ﬁwvlwmmzmﬂﬁmﬂamawum10ﬂ%mﬁNH1Hmmeowd®.mwm

rulse Seguence: s2pul

Temp. 24.0 € / 287.1 K
Operator: hmn

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.706 sec
Width 4803.1 Hz

32 repetitions

OBSERVE 1, 300.1259928 MH=z

DATA PROCESSING
FT size 16384
Total time 1 min 298 sec

8.005

- 8.583

____MWM<‘wm/“8.620

e WH“waB.143

e g.116

-
1L

Depen

~- 7,588

—7.565
7.270

-7.577

\

71.588

R

J A\

—Z

\

N
(@]

‘,
7

7D

—

'H-NMR of Cu(25-9),PF6

e Lo 843
~L.661

/—z.osa

/ ~~1.620

~-1.571

=
1.503

~1.544

~LAO

-

1.00
1.02

ot

i.00

1.03 L%

3.12

ppm
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File: home/hmn/vamrsys/data/anh/2011-~06-23~-Quinolis

Pulse Sequence: spul

Temp. 24.0 ¢ / 297.1 K
Operator: kmn

Relax. delay 1.000 sec
rulse 45.0 degrees

Acg. time 1.706 sec
width 4803.1 Hz

32 repetitions
OBSERVE  H1, 300.1259928
DATA PROCESSING

FT size 16384
Total time 1 min 29 sec
@
in
o
P
L

8.620

~-B8.583
—~8.143

8.1186

<
Wy
=2}
™~
i

-—8.005

M2

-7 . 930

7.637
7.598

o~
o o~
@ o
I
.
=

~7.565
o q W 270

thyl-ad

tan-amine-crystal-redisolve,fid

2.082

1.849
- 1.661

620
1.571

1

—1,.544

ot

1.503

6.40 L
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File: vOBw\wauxduahmﬁm\mmnm\bh#\moww:omaMu|pcwuowwumcamnﬁ%HuwmmHmnnmnxmshnm:nnwmﬂmHnﬂmuwm0F<m.mwm

Pulse Sequence: s2pul

Temp. 24.0 C / 297.1 K
Operator: kmn

Relax. delay 1.000 sec
Fulse 45.0 degrees

Acg. time 1.706 sec

width 4803.1 Hz

32 repetitions
OBSERVE EL, 300.1259928 Imz
DATA PROCESSING

FT size 16384
Total time 1 min 29 sec

8.005
7.270

-7.588

-8.143

~~8.620
Thee-8 . 893
8.116
-—7.958
950
—'7.930

/
-~

i
5 Y
s f(f.\(r.!n\:l(.\\\ |V e R AU S

)%(%{j{)\/})’%l{‘ii}\;%\}\ P e s P T

g”A__,m—_~>m___uvwvmm.‘vmm_wm_._»__.___u_,_A.,,_‘,M.gm._,n__‘,.v__“>,.ﬂk‘mﬁmNMﬂ_“a_m~_q_$_w.“7,m__k_,m.,—_m‘7._MAW‘.~MW____M_“~.__Mw~‘w_.mpwn_w

9.8 2.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.5 7.4 7.2 ppm
‘llntt_ F'J.»r\- r — ‘.I[.,H.Eip r'P«..‘«ls.
w [nd (=3 m o
(=1 =] (=] L=3 ot
“ 1. - “ -
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File: woﬁm\wab\4ngkm%m\mmﬂm\buw\NoHHnomamwIOHWbow»amnﬁmﬁrﬁw|mmmsw5ﬂmnam3wnm|onWmancnmmwmow¢m.mwm

rulse Seguence: s2pul

Temp. 24.0 € / 297.1 K
Operator: lma

Relax. delay 1.000 sec <
Pulse 45.0 degrees

Acqg. time 1.706 sec

width 4803.1 Hz

32 zrepetitions

OBSERVE "1, 300.1259928 Muz
DATA PROCESSING

FT size 16384

Toral time 1 min 29 sec

A

1,872

~%.620

e 2 062

T 1, 544
T 1,503

P

1661

R

et et A P e - A pprisin,

PrTTT Y

:w..::w“:;:.;::_.:__::‘,:._.A:M:_:::w:___:._m;__m_:; m._m:_;::_.; W:__m:w::_;::m,;_w:u._k._ RN EARRE RN ¢

2.8 2.6 2.4 2.2 2.0 _ 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2 ppm

I L

3.14
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1
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MS library of CU(CH;CN),PF,; 25; 7; 8; 9

6-MAY-2013 Tran 14085
AnhTran162
1114 1KMN-A 107 (4.012) Cm (103:163) TOF MS ES+
: 553.2 7.06e4
100
805.2
155.2
819.2
okul
207.1 539.2
671.3
1 673.3
|
|
T m 574.3
| 360.3 %
O M“ W”mmw,.“.vff.‘frt.r\c:rf_AL N A R R A A N R L N miz
100 30 400 500 600 700 800 900 1000 1100 1200 1300 1400
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6-MAY-2013 Tran 14085,
AnhTran162
11141KMN-A 123 (4.620) Cm (113:150) RO TOF MS ES+

) 5532 4 i 4.67e4

100
805.2
155.2
619.2
ﬁvt
567.2
207.1 5392
A 671.3
621.3
o
005
141.3 569.3
i - 673.3
156.2 4
208.2 1622.3
1 166.2
_A Aﬂh A\ 360.3 | wNo.m m\ﬁ».m
O"_,f,;,,“ﬁ; ,‘_uﬁ,‘:mi_Vw‘___..»..._‘_,.j;_:,f_,_:Q,,:J m.A.,w...:,.:m,.‘;,:_;:n.fsm..u,a.(m_wﬁ_kkﬁiﬂﬁ,f;,,, ..‘WA.:*.,HLE\N
10 150 200 25 300 350 400 450 500 550 600 650 700 750
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6-MAY-2013
AnhTran162
11141KMN-A 123 (4.620) Cm (122:147)
100~

9

m.\' i et st

e .

Tran

e

14085

TOF MS ES+
539.2 1.42e4

541.3

o

42.2

m———

Yy Ma,rsr

480 485 490 495

oot

510

D52 g
540 545
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(tButyl),N" m/z= 242 as internal standar

6-MAY-2013 Tran 14085
AnhTran162
11141KMN-A 107 (4.012) Cm (103:163) TOF MS ES+
g 2423 1.80e3
100
AXUE
Nmu.w
| | 243.3
i )
! :
w* m: ! mm\N,w
A _ﬁ _
N LT
e xé.,“,\\ ?&4& ,qu%_\wxg%r\ ,rgé.«},,LZAxff%Zw w‘ el (é.é_\ S e el 11172
24 241 242 243 244 245 247 248 249 250  25% 252 253 254 285 258
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MS library of CU(CH;CN)4PFq; 25; 7; 8; 9 + 100 equiv of Prox-TSA 1

6-MAY-2013
AnhTran163
11141KMN-B 1963 (75.232) Cm (1963:2168)
100, 1771
, 553.2
605.2
1155.2 6192
< -
D\ol
199.1
' 539.2
2072
4 621.2
671.3
673.3
674.3

TOF MS ES+

14085

0.53e4

600

700

miz
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6-MAY-2013 Tran 14085
AnhTran163

11141KMN-B 2813 (107.693) AM (Cen,2, 80.00, Ar,5925.0,0.00,0.70) ‘ TOF MS ES+
- 563.2 1.44e4
100
605.3
1 ) 619.3
539.2
1662 567.3
O}i
621.3
: 177.1 199.1
671.3
207.2 569.3
wh 6723
R wOmm wadsz o 5703 | 00
M .ﬂ #2410 3752 | ‘ N ’ savs o0
100 150 200 250 300 350 400 45 500 550 600 650 700 750

S103




6-MAY-2013 Tran 14085
AnhTran163

-t

T

500 mom 510 515 520 525 mwa mww 540 545

11141KMN-B 628 (24.119) Sm (SG, 2x2.00); Cm (627:652) TOF MS ES+
i 539.2 1.72¢4
100
O\ml
541.2
“ 5422
4772 5272 | m\
i 513.2 . 543.2
R T A T o
e %ﬁfﬂ S S f(fr;\ﬁat»\ﬁ_{tiggc M _L Ao
90 :

grff}}!({. e
480 485 4
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Ton count of (tButyl),N" m/z= 242 as internal standar

6-MAY-2013 Tran
AnhTran163
11141KMN-B Sm (Mn, 1x2) TOF MS ES+
100+ 2.92 25.27_ 47.42 74.24 108.15 242199 2427
788 896 ' mmm 917 1026 T 317
7 kﬁw i . % Area
1 M I | !
I
] |
Qc.,
W | _
mw M
| | M
j , gy w,
f | &,
] M \ M,_ |
| ] |
| i ,J, |
: i * ﬁ m
#_ o W /ﬁ. Fi M,f Y, ,.‘ f
o M/\V, :rzﬁ,wﬁ.z{%m W.,P. »f{;ﬁ\,‘mé i, f.}» MW Mﬁ“. i . ..Ma.,\ s\«l\\l\lx.we.)..s@ﬁ . " \\\_ﬁ,\a.xj‘..m. .
. i P A T el Ay A oam nd k4
j T L A H L A S T YT T R T Time
20.00 40.00 80.00 100,00 W 120.00
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Ion count of [Cu(25-7)Prox-TSA1]" m/z= 477

6-MAY-2013 Tran
AnhTran163
11141KMN-B Sm (Mn, 1x2) TOF MS ES+
5 46,73 477 478
100 g w%m“ 25.24 3251 ﬂ__ "T944
%. 2646 L Area
iy W #
|
. M,
,w
i
|
%o i
| |
1 § f,_?.)
wa &a .J.J,mx
m ﬁ.ﬂ?f\!\l\l\!\l\ Bt .
05 m : , w : e Time
40.00 . . 120.00
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Ion count of [Cu(25-8)Prox-TSA1]" m/z=491

M\.

6-MAY-2013 Tran
AnhTran163
11141KMN-B Sm (Mn, 1x2) TOF MS ES+
100, 334 24.89 4649 73.75 107.11 491_492
1293 1265 1531 1526 1594 491
| w } | Area
¥ L
] ﬁ y i Ww
/| |
1 |
¥
| ﬁ
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6-MAY-2013
AnhTran163

Ion count of [Cu(25-9)Prox-TSA1]" m/z= 543

Tran

11141KMN-B 8Sm (Mn, 1x2)

100-2.26
2053

A
.c:}\

s

a7
g

108.34
2744

_‘_—f"’”"w‘_‘»

T

TOF MS ES+
543_544

827

Area
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MS library of CU(CH;CN),PF¢; 25; 7; 8; 9 + 100 equiv of Distal 1

6-MAY-2013 Tran 14085
AnhTran164-additional
11141KMN-D 284 (10.831) Cm (223:370) TOF MS ES+
- 5532 1.46e5
100
605.2
619.3
185.2
539.2
Gf .
% 177.1
e
: 199.1
2072 6213 6713
| 673.3
m 674.3
0 .Ml.,rf P Z.__,T._,w,ﬁ;mv,_._.r.r_m, L._J,r_rf.ﬂr._rw.m A AN S R RS B A A N A A L m/z
100 200 300 400 500 600 70 800 200 1000 1100 1200 1300 1400
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6-MAY-2013 Tran 14085
AnhTran164
11141KMN-C 234 (8.948) Cm (225:241) i TOF MS ES+

) 5532 - i 2.60e4

100
1 605.2
619.2
155.2
530.2
% 567.2
] 199.0 6213 4713
207.2
569.2
141.3 673.3
622.3
70.
102.5 5702 674.3
\ £
O _Z.wff_ w_ﬁn,, ,l;wf..m,_.;Z‘w_..AWATAQ,,;I: “ _A_m,.t.,wQ.w..u..rh:_w._rbrg;f_p_:g\N
100 150 250 300 350 400 450 500 550 600 65 700 750
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6-MAY-2013 Tran 14085
AnhTran164-additional
11141KMN-D 261 (9.946) Cm (253:266) TOF MS ES+
- 539.2 1.09e4
100
o\c\
541.2
‘ 542.2
~
i
A7T2 4862 Amm.n mmm,._\.a Q %
0 L/\C/LKSSSSLKCK(JLML e e T e ﬂf_?.\x«f}\_,/ﬂ&_fﬁ\.(zw(,?_\if_fﬁt.:m oy _q == miz
480 485 490 495 500 505 510 515 520 525 530 535 540 545
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Ton count of (tButyl),N" m/z= 242 as internal standar

6-MAY.2013 Tran
AnhTran164
11141KMN-C Sm (Mn, 1x2) ) TOF MS ES+
100+ 75.86 99.17-" 242.199_242.7
1277 . /B2 319
S, \1 Area
31.42 1
: 780 54.47 %
9.80 ﬂ 802
ﬁj % !
]
| | J
] __
% j M |
H ~ ﬁ
\ | | |
M | M
| | | | M
M d / ,,
¥ i _)
. w__ | \
| | M |
, i
1 W ! Y
h ! ,u, b ! ,F ;
W i L A , B fix et " )
O b su./w ] i, »{Lﬁ?ﬁ&f«a}m m_,/bcz \\\\ﬁ i e, .AW r%_uz.ﬂ m ffép&%..}\\.\\\\j«dﬁr.,} \.)?.w ﬁ_:w_(z,_ xwﬂx :}.P“\ e, ,?f/iw\ k A__-mgm
T * T N 1 * ’ v B 3 * ¥ T ¥ i ¥ * i i * T H T N H i T N " " I T T v 1 i ¥ T N T 1
20.00 40.00 60.00 -\ 8000 100.00 120.00
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6-MAY-2013

Tran
AnhTran164
11141KMN-C Sm {(Mn, 1x2) TOF MS ES+
100+ 9817 242.199_242.7
821 320
98.05 Area
265
b
%
ﬂ
4 |
w_ M
| w
‘ |
|
40.00 50.00 60.00 70.00 80.00 90.00 100.00
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100+

S

6-MAY-2013
AnhTran164-additional
11141KMN-D Sm (Mn, 1x2)

Tran

TOF MS ES+
242,199 2427
304

Area

.ﬁ m_ﬁ LA e
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Ion count of [Cu(25-7)Dist-TSA1]" m/z= 477

6-MAY-2013 Tran
AnhTran164
11141KMN-C Sm (Mn, 1x2) TOF MS ES+
. 887 31.81 53.42 477_478
1007 1487, 1420 1533 | 7487 97 61 476
j /| ,, 2119 | 1376 Area
I ! | I
| | "
| |
M |
|
| M
1 ;
! \
}
| |
|
_m
] #
|
i |
f A \_ M f,..@__mzmﬂ._., f
| . W
mﬁM/§ FJ _FE%Hé %
| Aol gt i |
| |
: i
0 ,w. T i A R - L ] Lw»__..:.jm
60.00 100.00 120.00

5115



8-MAY-2013
AnhTran164-additional
11141KMN-D Sm (Mn, 1x2)

1060+

9

H
|
i
|

4

. . ,
] \,\// %fsz};gf;},\} Mg

Tran

TOF MS ES+

9.681 E
1572 ) "
N__,,Zfs, : )
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Ton count of [Cu(25-8)Dist-TSA1]" m/z= 491

6-MAY-2013 Tran
AnhTran164
11141KMN-C Sm (Mn, 1x2) TOF MS ES+
1004 964 %ﬁwwm
awo-” 30.48 Area
| L 894
f.
; M
|
] |
Ww
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%o W
\ |
, 3_ \
| !
% \
iy
) w m ?zww\ k1)
i —t : —— Time
20.00 120.00
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6-MAY-2013 Tran
AnhTrant64-additional
11141KMN-D Sm (Mn, 1x2) TOF MS ES+
100~ 9.69 491_492
1035 1 319
?\, " Area
T
4 %_ / )
! L
| M
| /
"
j
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] 5
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Ion count of [Cu(25-9)Dist-TSA1]" m/z= 543

v
i T

,_.
»ywwm. _..c

ORISR

}
|
)

t
1
k

6-MAY-2013 Tran
AnhTran164
11141KMN-C Sm (Mn, 1x2) TOF mwmm%mw
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6-MAY-2013 Tran
AnhTran164
11141KMN-C Sm (Mn, 1x2) TOF MS ES+
100+ 54.16 74.71 543 544
1717 N&mm 450
Wﬁ ! Area
idh
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,J
1
i
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| | |
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6-MAY-2013 Tran
AnhTran164-additional

11141KMN-D Sm (Mn, 1x2) TOF MS ES+
100+ 543 544
444
Area
%1
c)ra
/>>§/
m\// 3\,\/ o \(/\.
] - \\\\%\\\\\l\kﬁ )/L, N /(
. | ' ™ «x: ~ \\.\
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"H-NMR Product mixture of Cu(25-7),PF catalytic test

MARIAN

Sample Name:

Data Collected on:
Varian-NMR-mercury300
Archive directory:

gnoeg o@oQ E G T B - - L - - B B A - A I O B S i 4

4 MM e O S WO M oW NN N @ WD O Hoje o~ MmN~ o W N

?mm@ﬁuﬁmﬁwmwn@ -~ O 0 G a o a0 aa @O ® N0 W WM am eSO oo ;o oM N

888777 WOW W W MW WM WM M W 0 W W S W S W W o @ P o o B Mmoot e e e
G

idrile .H |o_
Pulse Se

Solvent: cd ..ww
Data colledbed on: Mayy

Operator: Kmn

|
|
Relax. delmy 1.000 ack
Pulse 45.0) degreas
Acqg. time|L.706 sec
Wideh 48031 Hz

32 repetitions .
OBSERVE , 300.1292506 MHZ
DATA PROCE WHZ@

FT size 16 Wﬁ

Total time min 25 s¢

e T T

g
R

b topeed bk Loped Lot bpebged L] L Yy
2.51 1.73 2.9 Z.98 3.07 2.07 3.431
Plotname: --Not assignedss 1.00 2.80 1.04 3.21 £.00
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Sample Name:

Data Collected on:
Varian-NMR-mercury3090
Archive directory:

VARIAN

o~ 26825193790i4349178249224471353724—04‘71

[T I 2 B o ) 210938665471929109765321098976544354—11
sample directory: 8 o ehcmmeaumndidaedennnaneooaaaannaaaes s

Lol 77777777777777754656566665555555555555
FidFile: moE.emku?mlwwﬁn@:ﬁmmnm-wn ﬁﬂrw& \t i h / | | |
Pulse Sequence: PROTON ({s2pul)
Solwvent: cdcil M
Data collected on: May 10 13 H
Operator: kmn
Relax. delay 1.000 gec
Pulse 45.0 degrees
Acg. time 1.706 sec
Width 4803.1 Hz
32 repetitions
OBSERVE H1, 300.312352506 MWz
DATAR PROCESSING
FI size 16384
Total time 1 min 29 sec

k m
" P
| |
A i
T T T T T T T T T T T T T I i T T T T i T T T T T T i T T T T T l T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 ppm
e e b g e i
2.8%1 1.72 2.81 2.98
Plotname: --Not assgigned-- 3.05 1.00 2.90
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Sample Name:
Data Collected on:
Varian-NMR-mercury300
Archive directoxrys:
W N W oo~ o, hd i d
@ o o ® ™= o MmN =~ i &~
PR =S = N - - N M ol e
R LR 1 T o T o T B o 0 1 Ax! Exl Bl
92506 MHz
s8ec
?
|
e
I
T T 1 7 — T T T _ T T T T m T 7 ¥ T w T H 1 T “ T ¥ T i ‘ T 1 T T “ T T T m i ¥ 7 ¥ _ ¥ 7 _
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
[E— . i — i [ Lo
1.04 3.31 §.00
Plotnamel, 07-Not assigned-- 2.07 3.431
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ZUL3-US~10-L-1Y-cat-4llgand-l¢opper-ipercent.iid

Sample Name:

Data Colle

cted on:

Varian-NMR-mercury300

Archive di

71
55
mé%ﬁmwﬁo?jjj
@ @ @ ~ ~ M~ >~ > o

Fil MWMMWNH‘H -05-310-,-17-

Pulse Sequ
Seclwvent: cd
Data colled

Operatorn: Jwﬁ
g

memN.mm_
Pulse mm.w
Acg. time
Width pmo&
32 repetit]
DATA PROCE

!
OBSERVE Mm. 300,129

FT size 16384

Total time

rectory:

nce: P
£13
bed on: Ma

ay 1.000 s¢
degrees
L.706 sec
+1 Hz
ions

iNeg

1 min 2% s

06 M=z

i
\2

[y

"H-NMR Product mixture of Cu(25-8),PF catalytic test

819
789
795
778

7.182
7.122
7.082
3
&

&
&

r-

|

46
wﬁq_

.758
6.735
6.018
6.010
5,885

~5.979
5.971
5.963
~-5,951
5.946
5.940
5.848
5.842
5,815
5,809
4.879
4.740
4.734
4.726
4.71%
4.678¢
4.672
4.625
-4 .,621
4.381
4.332
4.293
4.283
3.9832
3.984
3.93%

LY
1.3458
1.245
1.224

= o

2.74

Plotname: --Not assignpdss

L

1.62 2.84
i.

oo

pp®
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ZULB-Ub~1U-L-17-cat-2llgand~icopper-lpercent. rxd <bz —>Z

Sample Name:

Data Collected om:
Varian-¥MR-mercury300
Archive directory:

Sample directory:

8,281
238

8.219
7.618
7.612
7.590
B—7.577
\7.557
7.561
7.270
—7.209
7.182
7.122
7.092
§.819
/_s 799
6.798
6.778
\Qt‘*5.758
~6.735
6.018
6.010
5.985
5.979
~5.971
el /5 .963
5.951
5.946
5.940
5.848
5.842
5.815
5,809

@D
FidFile: Ncuwsomswczbuw&hLﬂwwNwwmwsanwnomvmnhwmmmwm

Pulse Sequence: PROTON (s2pul}
Solvent: cdell
Data collected on: May 10 2013

Operator: kmn

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.706 gec
Width 4802.1 Hz

32 repetitions
OBSERVE H1, 2300.1292506 34N
DATA PROCESSING
FT size 16384
Total time 1 min 2% sec

8.5 8.0 7.5 7.0 6.5 6.0 5.5 ppm

2.74 1.62 2.84 2.75
Plotname: --Not assigned-- 2.95 1.00 2.78
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ZU13-Ub-1U-L-1Y-cat-Zligand- leopper-ipercent.id
Sample Name:

Data Collected on:
Varian-NMR-mercury3 (0
Axrchive directory:

IS T T A MM
Sdiplie Wikedrory s @

Eﬁ/ 1k _o/ 7-kat

Pulse Sequdnce: P
Solvent: cdgll
Data collegked on:

o
o
~
w0

Operator: dﬂu

Relax. delay 1.000 s
Pulee 43.0| degrees
Acg. time [F.706 sec
Wideh 48031 Hz

32 repetitions
OBSERVE . 300.3129
DATA PROCESSING
FT size 16384
Total time i min 29 &

06 MH=z

6.758

T

]
o
o~
w

peroen

5.879
5.871
5.963
5.951
5,946
5.840
5.848
§.842
5.815
~5.809

:
\

6.018
6.010
5.985
4.879
4.740
4.734
4.726
£.719
4.678
4.672
4.625
4.621
4,381
4.332
4.283
4.283
3.982
3.984
~-3.835

e
e
2 e

VMARIAN

ELYS
1.245
1.224

8 i & 5 4 3 2
o e b it bt
2.74 1.62 2.84 2.75 3.09 2.02
Plotname: --Not agsignddss 1.00 2.78 1.02 3.23
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'H-NMR Product mixture of Cu(25-9),PF catalytic test
- MARIAN

Sample Name:

Data Collected on:
Varian-NMR-mercury300
Archive directory:

b R I -G I S B BRI B I A I A - - T T A i BRI S A O S O R
‘Balplp difeckoiyid B MW BN AdS e s rnearagafede R R oYY nan g gRan A
88877777.._,77._/777777666555565__.«_555555544444%444444333 R I R
»E._um/m.ww-a-c i H k )

Pulse se B

Solvent: a,uHu

Data colledked on:

OUmHDGOH”w

Relax. delpy 1.000 se:

Pulse 45.0] degrees _

Acg. timell.706 sec

Width 48031 Hz

32 repetitions

OBSERVE mm. 30031298

DATA PROCESEING m

FT size 1683B4
Total time min 29 s

T T T T I T T T T T T T T T T T T T I T T T T T i T 7 T T T T T T T T T T T T T T I
8 7 6 5 4 3 2 1 ppm
i ey L bty et e ) s
2.86 1.64 Z.88 2.88 3.08 2.13 3.48
Plotname: --Not assignedré 1.00 Z2.92 1.05 3.32 §.07
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Sample Name:

Data Collected on:
Varian-NMR-mercury300
Archive directory:

VARIAN

™~ S m f D N W O ™M~ [~ O M WS ! NN @ L T T T Tl B 1 I~ B =T T2 ]
i MmN N H o @ W 0NN OO @ W N LT+~ B o+ S T BT I A L o B o |
Sample direstory: & & whbwmammnenagddesasnnn s s e e s el
® o o L R T S A AT A S T T T BT B TR B TS 1w ow N 10 1B o»m oI 1 I o
P \
¥idFile: 2013-05-10-L-3 |nthNmemnm|wno e -mﬁMWMMﬁn \\\\\\u ! \HHUW\@ \\\JWHHHHW\u
Pulse Sequence: PROTON (s2pul)
Solvent: cdell
Pata collected on: May 10 Z9123
Operator: kmn
Relax. delay 1.000 sec
Pulse 45.0 degrees
2cqg. time 1.706 sec
Width 4803.1 Hz
32 repetitions
OBSERVE Hi, 300.1232500
DATA PROCESSING
FT size 16384
Total time 1 min 29 sec
m .
- .m, -
B e v S
H 1 EH H w ] T t 1 _ EH ] i i ‘ € T t T w T T H 3 _ i H H i _ i T El T _ T 4 E) T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 ppm
e L [V | S— SN | E—
2.86 1.64 2.88 2.88
Plotname: --Not assigned-- 3.06 1.69 2.92
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Sample Name:

Data Collected on:
Varian-NMR-mercury300
Archive directory:

VARIAN
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|
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4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
e ey b L
1.0% 3.32 6§.07
Plotname:, 08-Not asasigned-- 2.13
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