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Theoretical Calculations: Equilibrium Geometries of Complexes 3h-k.

All the theoretical calculations were performed using the Gaussian09 program.'
Geometry optimizations were carried out using the B3LYP hybrid density functional
theory (DFT) functional. We used the LANL2DZ effective core potential for the Rh
atom along with its associated basis set, augmented by a shell of f polarization basis
functions. For the non-metal atoms, C, N, P, Cl and H, we used the 6-31G* basis set.
Analytical frequency calculations were performed to determine whether the optimized

geometries were minima on the potential energy surface.

Figure S1. Optimized Structure of Complex [RhCI(COD){P(NMe,);}] (3h) and

Cartesian Coordinates.
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Figure S2. Optimized Structure of Complex [RhCI(COD){P(NEt;);}] (3i) and

Cartesian Coordinates.
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Figure S3. Optimized Structure of Complex [RhCI(COD){P(N-pyrrolidinyl);}] (3j) and

Cartesian Coordinates.
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Figure S4. Optimized Structure of Complex [RhCI(COD){P(N-pyrrolyl);}] (3k) and

Cartesian Coordinates.
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Figure S5. Optimized Structure of Complex [RhCI(COD)(THPA)] (31) and Cartesian

Coordinates.

EgEIEEOEEOIEOOOOOO

-3.343140
-3.490599
-3.529617
-3.940662
-2.916421
-2.751400
-4.540657
-4.604984
-1.635738
-2.693500
-3.646754
-1.577027
-3.085372
-2.392296
-3.050917
-4.598564
-1.268364
-3.273838

0.555642

0.594377
-0.649485
-0.570341
-1.948741
-1.374711
-0.182417
-1.224645
-1.712609
-2.625622
-2.476611
-1.490097
-2.376820
-0.877641
-0.419119
-0.795779

0.415233

1.512592

-0.868127
0.507509
-1.764755
1.372429
-1.196651
1.942088
2.203525
0.799145
-0.398530
-2.029500
-0.573370
0.989523
2.256888
2.851721
-2.723317
-1.987213
0.004114
-1.378868

S14



-0.732450
-3.497020
-0.646702
1.065774
1.547871
1.681057
2.276016
2.956268
3.089813
3.627969
1.065244
1.283002
1.518842
-0.015210
1.347283
1.909752
1.554563
0.283195
2.234804
2.921747
1.218419
2.536409
3.246884
4.287341
2.573728
3.788794
3.538634
4.837559
3.902669
3.740908
4.957491
Cl -1.173703

oD o@D T o o@D o@p@oDT@D o@D T T 2z 2Z22zZ Z Z Z %9 ImnoT

-2.121064
1.578438
-1.782114
0.126403
-1.006841
-0.794135
1.343460
-1.353990
-1.134008
0.793432
-0.771559
-1.662441
0.103995
-0.609164
-0.382936
0.495559
-1.216693
-0.134663
2.684830
3.321230
3.070002
2.707814
-2.016221
-2.357683
-2.866480
-0.137891
0.381226
-0.452880
0.085722
0.767613
-0.209980
2.808264

-0.845513
0.970001
1.471876
0.000293
-1.228788
1.344143
-0.261417
-1.222915
1.225436
-0.232852
-2.589044
-3.185129
-3.076629
-2.550322
2.705643
3.056640
3.383642
2.746713
0.317655
-0.248550
0.227935
1.376974
0.057626
0.031759
0.171495
-1.350239
-2.276059
-1.389853
1.028218
1.865213
1.027702
-0.250104

S15



Figure S6. Optimized Structure of Complex [{RhCI(COD)},(¢-THDP)] (3m) and

Cartesian Coordinates.
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Calculation of the cone angles of ligands P(NMe,);, P(NEt,);, P(N-pyrrolidinyl);,
P(N-pyrrolyl);, THPA and THDP in complexes 3h-m.

The cone angles of ligands 2h-m have been calculated from the DFT-optimized
structures of the Rh(I) complexes 3h-m (Figures S1-S6) following the procedure
described by Allen and coworkers.” The Mathematica® package FindConeAngle was
used to compute the cone angles and visualize the solutions (copies are included below).
This package is freely available at www.psicode.org and www.ccqc.uga.edu. The
adopted van der Waals radii were r = 1.80 A, 1.20 A, 1.70 A, 1.55 A, 1.52 A, 1.47 A,
1.80 A and 1.75 A for P, H, C, N, O, F, S and Cl, respectively.*

[RhCl (COD) {P(NMe2)}2}] (3h)

Ligand = 1 Ligand atomsg forming cone

{13, 21, 27}

Cone angle (deg) = 167.893 Cone axis {0.989427, -0.144398, 0.0135539}

[RhCl (COD) {P(NEt2)3}] (21)
Ligand = 1 Ligand atoms forming cone = {13, 27, 43}

Cone angle (deg) = 1732.966 Cone axis = {0.998288, -0.0150942, -0.056505}
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[RhCl (COD) {P (N-pyrrolidinyl 211 (273)

Ligand = 1 Ligand atoms forming cone =

Cone angle (deg) = 162.803 Cone axis

[RhC1 (COD) {P (N-pyrrolyl)3}] (3k)

Ligand = 1 Ligand atoms forming cone =

Cone angle (deg) = 157.778 Cone axis =

S20

{27, 31, 23}

[-0.993368, 0.10478, -0.0473308}

e

{9, 25, 29}

{-0.992948, -0.0640536, 0.0597528}



[RhCl (COD) (THEA) ] (21)
Ligand = 1 Ligand atoms forming cone

Cone angle (deg) = 165.022 Cone axis

[{RhC1 (CCD) }2 (n-THDP) ] (3m)
Ligand = 1 Ligand atoms forming cone

Cone angle (deg) = 165.899 Cone axis

S21

{12, 16, 19}

{0.959736, -0.279847, -0.0242404)

{24, 28, 32)

{-0.971236, 0.0774635, 0.225168}



S22



Electrostatic Properties of Complexes [RhCl(COD){P(N-pyrrolidinyl);}] (3j) and
[RhCI(COD){P(N-pyrrolyl)s}] (3k).

B3LYP/6-31G* (LANL2DZ-f for Rh) electrostatic potential mapped onto the charge
density surface for the [RhCI(COD){P(N-pyrrolidinyl)s;}] (3j) and [RhCI(COD){P(N-
pyrrolyl);}] (3k) complexes. Red indicates negative electrostatic potential and blue is
positive potential. Molecular graphics were generated with the GABEDIT program.
Note that the nitrogen atoms of the pyrrole moieties of 3k show a more concentrated

positive potential than the pyrrolidine ones in 3j.

3j (front-view) 3k (front-view)

3j (rear view) 3k (rear view)
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Relative Basicity of the N-atoms of the Pyrrolidine/Pyrrole Fragments in
Complexes [RhCI(COD){P(N-pyrrolidinyl);}] (3j) and [RhCI(COD){P(N-
pyrrolyl);}] (3Kk).

The molecular geometries and electronic energies in aqueous solution for 3j/3j-H" and
3k/3k-H" pairs were calculated. The initial geometries of the protonated complexes
were built from the corresponding neutral forms by attaching on proton to the N atom
bearing the more negative electrostatic potential in 3j/3k. The SMD solvent model’
included in the program Gaussian was employed to take into account continuum solvent
effects on molecular geometries and energies from the outset. Geometry optimizations
were carried out at the SMD-B3LYP/6-31G*(LANL2DZ for Rh) level of theory using
the Gaussian09 program. Analytical frequency calculations were also performed to
characterize the stationary points found as minima as well as to compute the thermal
free energy corrections (G™™). To further improve the quality of the calculated energy
difference, we used the M06 DFT functional that has been reported to yield better
thermochemical properties for organometallic systems by means of single-point SMD-
MO06/6-31+G**(LANL2DZ for Rh) calculations on the SMD-B3LYP geometries. To
take into account the dispersion interactions, we computed the atom-pair wise DFT-D
dispersion correction (E**") developed by Grimme and co-workers,® which was thereby
added to the SMD-MO06 energies. The single-point DFT-D calculations were done on
the SMD-MO06 geometries and using the zero damping option. The free energy in
aqueous solution of the optimized structures was estimated by means of the following

composite approximation:

Giot = Esvip-mos + G ™ svp-3Lyp + E™Pbr1-mos
To assess the relative basicity of the N atoms of the pyrrolidine and pyrrole

fragments in the 3j/3k rhodium complexes, we computed the Gibbs reaction energy for

the following acid-base exchange equilibrium:

. —> .
3jag T 3k-H'ay < 3j-H g + 3Kag)

The resulting free energy difference, -37.12 kcal/mol, strongly favors the

protonation of the pyrrolidine N atom in 3j with respect to the pyrrole moiety in 3k.
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Inspection of the optimized geometries of 3j-H'/3k-H" shows that P-N bond of the
protonated heterocycle is significantly elongated by ~0.3 A. The protonated N atom of
the pyrrole fragment acquires a tetrahedral geometry what implies the loss of the

aromatic stabilization characteristic of the pyrrole compounds.

AG = (3j-H" + 3K) - (3j + 3k-H")=-37,12 Kcal/mol
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- Figure S7. Optimized Structure of Complex [RhCI(COD){P(N-pyrrolidinyl);}] (3j),

Energy Data and Cartesian Coordinates.
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- Figure S8. Optimized Structure of Complex [RhCI(COD){P(NH-pyrrolidinyl)(/NV-
pyrrolidinyl),}] (3j-H"), Energy Data and Cartesian Coordinates.
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- Figure S9. Optimized Structure of Complex [RhCI(COD){P(N-pyrrolyl);}] (3k),

Energy Data and Cartesian Coordinates.
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- Figure S10. Optimized Structure of Complex [RhCI(COD){P(NH-pyrrolyl)(V-
pyrrolyl),}] (3k-H"), Energy Data and Cartesian Coordinates.
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Figure S11. Copies of the *'P{'H}, 'H and “C{'H} NMR spectra of the Rh(I)

complexes 3c-k.
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Figure S12. Copies of the 'H, *C{'H} and/or '°F NMR spectra of the amides 5a-z.
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16 Acquisition Time
17 Acquisition Date
18 Modification Date

Valor

i/ Users/ Eder/ Desktop/
Quimica Oviedo/ RMN/
Edcats41a/ 2 fid
Edcatsdta

facturar a VCM
13_swopt MeOD {C:\
Bruker| bacs} Bruker 60
Bruker BioSpin GmbH
Bruker

2014-01-31T20:18:00

19 Spectrometer 7548
H Frequency
("3c{"H} NMR spectrum in CD30D) -
21 Lowest Frequency -75%.5
22 Nucleus 13C
hkiss 8
24 Spectral Size 32768
1
[l
| 1|
’ 7 Ll = L i A " ki
. Y :
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
i
Parémetro Valor g
1 Data File Name C:/ Users/ Eder/ Desktop/ Quimica ;
‘Oviedo/ RMN/ Edcat/
Edcat349_13CMe0D/ 3/ fid
2 Title Edcat349_13CMeOD
s ot
F19CPD MeOD {C:\ Bruker\ bacs}
Bruker 16
4 Orign Bruker BloSpin GmbH
5 Owner Bruker O
s NN
8 Author N H 2
9 Solvent MeOD
10 Temperature 3000
11 Puise Sequence. 2gftion F
12 Number of Scans 16
13 Receiver Gain 11585 5d
14 Relaxation Delay 1.0000 1 9
ok el ("”F NMR spectrum in CD30D)
16 Acquisition Time. 09699
17 Acquisition Date 2013-05-20T16:44:15
18 Modification Date 2013-05-20T16:44:00
19 Spectrometer Frequency 28238
20 Spectral Width 675676
21 Lowest Frequency -62024.0
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Sze 131072
I
T T T T A R T : T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 90 -100 -110 -120 ~-130 -140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)
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258833 IRAGQUNARIAREES Pucirlio ol
"w W 1 Data File Name 1/ Users/ Eder/ Desktogy Quimica Oviedo/
RMN/ Edcat/ Edcat349_13CMeOD) 1/ fid
2 e Escat_1CHeOD
~ 3 Commert ractra a ven
hi_wsopt MeOD {C:\ Bruker\ bacs} Bruker 16
4 ongn Brker Bicin G
5 Owner Bruker
o st
7 Spectrometer spect
8 Author
5 sovert veon
10 Tempertre 200
J 11 Pulse Sequence 2630
RN Ss 8
13 Receiver Gain 1
14 Relaxation Delay 1.0000
15 Pulse Width 14,0000
0 16 AcqustionTime 27389
17 Acquisition Date: 2013-05-20716:23:07
18 Modfication Date 2013-05-20716:23:00
19 Spectrometer Frequency 300.13
NH, N wan 552
2 Lot Feeny 11968
22 Nucleus 1H
F 2 hequred S0 16
5 d 24 Spectral Size 32768
"H NMR [
( spectrum in CD30D)
1
I‘ I
| |
e l
T T
S S
T T T T T T T T T T T T T T T T T T T T T T
115 110 105 1200 95 90 85 80 75 70 65 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (nnom)
£88 CETE 1 - Vo
283 &’ a% 1 Data File Name C:f Users] Eder/ Desktop/ Quimica
I W v et 0] 2 6
2 Tite [—
3 conmenc o,
€13_swopt MeOD {C:\ Bruker\
bacs} Bruker 16
4 Origin Bruker BioSpin GmbH
5 owner srker
6 Ste
7 Spucrometer st
.
9 Solvent MeOD
10 Temperature 3000
O 11 Puse Sequence 2gpg30
12 Number of Scans. 440
13 Receiver Gain 8192
NH 2 14 Relotion by 15000
15 Puse Width 53000
16 Acquisition Time 09044
F 17 Acquisition Date 2013-05-20T16:42:28
18 Modification Date: 2013-05-20T16:42:00
5d 19 Specromete Freqeey 7548
20 Spectral Width 181159
13~11 . Niowtheey 7S
("°C{"H} NMR spectrum in CD30D) 2 s o
23 Acquired Size. 16384
24 Spectral Sze 32768
1
EL g4
LU "
T T T T T T T T T . T T T T T T T T T . T T T .
20 210 200 19 18 170 160 150 140 130 120 40 100 9 8 70 60 50 4 30 20 10 0 -10
ppm
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Pdineiny b R RRRENN N N
1 Data File Name. 4 Users)/ Eder/ Desktop/ i N
Quimica Oviedo/ RMN/ Edcat/
Edcat352_13CMeOD/ 1/ fid
2 Title Edcat352_13CMeOD
e S 0
hLwsopt MeOD {C:\ Bruker\
bacs} Bruker 17
o B a
5 Owner Bruker N H 2
6 Ste
s
@ nanc cl
9 Solvent MeOD
10 Temperatre 300 be
11 Pulse Sequence 2g30 1 .
il ("H NMR spectrum in CD30D)
13 Receiver Gain 362
14 Relaxation Delay 10000
15 Pulse Width 14,0000
16 Acquisition Time 2738
17 Acquisition Date 2013-05-20T16:50:10
18 Modification Date 2013-05-20T16:50:00
19 Spectrometer 300.13
Frequency
20 Spectral Width 5995.2
2 oty 118
22 fucleus H
23 Acquired Size 16384
24 Spectral Size 32768
I
1
|
|
s o .
b R
2 8
z 8
i1.0 - 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 =0,5
f1 (ppm)
s Voler 2 REQRN
i g Neaiga
1 Data File Name C:/ Users/ Eder] Desktop/ & S888
Quimica Oviedo/ RMN/ Edcat/
ey i TN
2 Title Edcat352_13CMeOD
3 o s
«c13_swopt MeOD {C:\ Bruker\
R ki
4 Orign ‘Bruker BioSpin GmbH
G o Pl
6 Ste
s
8 Author O
9 Solvent MeOD
ST =
11 Pulse Sequence 2gpg30
12 Number of Scars. 480 N H 2
13 Receiver Gain 32768
14 Relaxation Delay 15000
15 Pulse Width 53000 CI
16 Acquisition Time 09084
o fmh  mEwSES 5e
18 Modfication Date  2013-05-20T17:11:00 13~¢1 .
5 St g 0 ("°C{"H} NMR spectrum in CD30D)
20 Spectral Width 181159
21 Lowest Frequency 7565
22 Nucleus 13C
23 Acquired Size 16384
24 Spectral Size 32768
|
I I 1
—_— i | |ty R AT " oy o
220 210 200 190 180 170 160 150 140 130 120 " %10 ) 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm.
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8.77
8.76
8.76

O,N

NH,

1 Data File Name

g:
i%

10 Temperature:

11 Puise Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acqisition Date
18 Modification Date

Valor

C:f Users/ Eder/ Desktop/ Quimica
Oviedo/ RMN/ Edcat388C_H/ U fid

Edcat3saC_H

facturar a VCM.

1h_swopt MeOD {C:\ Brker\ bacs}
Bruker 19

Bruker BicSpin GmbH
Bruker

spect

Meop
100

00

s

75

1.0000

14000

2738
2014-01-30T18:17:07
2014-01-30T18:17:00

19 Spectrometer Frequency 300.13

20 Spectral Width 59952
21 Lowest Frequency -11968
22 Nucleus 1H
23 Acquired Size 16384
5f 24 Spectral Size. 32768
("H NMR spectrum in CD;0D)
|
!
|
| L
1T
105 100 9.5 9.0 8.5 8.0 75 70 i sz%m) 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
Farimetro Valor 5 g z ; Z g g
1 Data File Name C:/f Users/ Eder/ Desktop/ - - o
Quimica Oviedo/ RMN/ Edcat/ | | AR
Edcat388/ 2/ fid
2 Title Edcat388b
3 Comment facturar a vem
€13_swopt MeOD {C:\ Bruker\
bacs) Bruker 49
vs  m——
5 Owner Bruker O
e
8 Author 02N NH
9 Solvent MeOD 2
10 Temperature 3000
e
12 Number of Scans 2048
—
14 Relaxation Delay 15000 5f
15 Pulse Width 53000 .
im0 (*c{"H} NMR spectrum in CD30D)
17 Acquisition Date: 2013-05-31T02:56:56
18 Modification Date 2013-05-31T02:57:00
19 Spectrometer Frequency 7548
20 Spectral Width 181159
21 Lowest Frequency 7565
22 Nucleus. 13C
23 Acquired Size 16384
24 Spectral Size. 32768
o
1
|
|
220 210 200 190 180 170 160 150 140 130 120 5 %égm) 100 90 80 70 60 50 40 30 20 10 0 -10

S57



Parémetro
1 Data File Name

Valor

C:f Users/ Eder/ Desktop/ Quimica
Oviedoy RMN Edcat/ Edkat355_13C/ 1/
fid

e
g
Ve
o

7.74
7.74
7.72
772
7.28
7.28
7.25
6.10
—242

2 Title Edcat355_13C #
3 Comment facturar a vem
e Sl poktiny
Bruker 23
4 orign Brker BioSpin GmbH r
i |
i
8 Ao |
9 Solvent cDei3 J
10 Temperature 3000
11 Pulse Sequence: 2030
12 Number of Scans. 8
ol 0
Bty A0
15 Pulse Width 14.0000
i
17 Acquisition Date 2013-05-15T18:37:40 N H 2
bttt DO
o S S
20 Spectral Width 59952 M e
21 Lowest Frequency -119%.8
S " 59
23 Acquired Size 16384 1 .
ayerame o ("H NMR spectrum in CDCl3)
|
[l 1
i
e R " Mol i
ekl g e
g 8 H 9
o o~ - o
=T F % T T T T T T T T T T T T T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 5.(5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
v o s s i
g 7 ¥8g 5
3 g 225 =
. cyied g g 785 g
Name Eder/ Desktop/
Quimica
o
Edcat355_13C/
3 Comment facturar a
e
CDCI3 {C:\
Bruker\ bacs}
Bruker 23 O
4 Origin Bruker BioSpin
e
sume g
NH,
S
2 e
S Me
10 Temperature  300.0 5g
11 Pulse 2gpg30 1 3 1
B .
s @ ("°C{"H} NMR spectrum in CDCl53)
:
13 Receiver Gain 5161
G 500
b
ke —
16 Acquisition 09044
17 Acquisition 2013-05-15T18
Date
i e
et i
19 Spectrometer 7548
20 Spectral Width 181159
21 Lowest 7565
Frequency I |
awese o
23 Acquired Size 16384
24 Spectral Size 32768
1
]
) [ J
Ak i . s ik v e hadd & n‘ e 8 . 3 e
T T T T T T T T T T Tk T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 & 1(00 ) 90 80 70 60 50 40 30 20 10 0
i § ppm
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Pecineem Velor REPUITSORLEY aygaase 3
NENNNNNNSNNSN r\r\y\rT'Tr\.\ rv‘w
1 Data File Name C:/ Users/ Fder/ Desktop/ M LA
Quimica Oviedo/ RMN/
Edcat540a/ 1/ fid
2 Title Edcat540a ,, (
hi_swopt Me0D {C:\ /
Bruker\ bacs} Bruker 59 §
4 Origin Bruker BioSpin GmbH O
¢ i e
e * MeO.
7 Spectrometer spect N H >
8 Author
9 Solvent MeOD
g .
e
g — 5 : 5h
i .
et 1985 ("H NMR spectrum in CD30D)
15 Pulse Width 14.0000
16 Acquisition Time 27329
i i BRI
18 Moification Date 2014-01-31T19:34:00
19 Spectrometer 30013
Frequency
20 Spectral Width 59952
S i
23 Acquired Size 16384
24 Spectral Size 32768
=
o
11.0 105 10.0 9.5 9.0 R 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
Parametro Valor B 2 8 %2 nE 9 @
ER £ g of g a
1 Data File Name C:/ Users|/ Eder/ Desktop/ b fnd o e s P
Quiica Oviedd/ RMN (. LS
Edcat540_C/ 1 fid
3 Comment facturar a VCM
©13_swopt MeOD {C:\ Bruker\
'} Bruker 59
4 Origin Bruker BioSpin GmbH.
5 Owner Bruker
6 Ste
s
Author O
9 Solvent
5 Teapu MeO
11 Puise Sequence. N H >
it
13 Receiver Gain
14 Relaxation Delay
s nkswth
et 5h
17 Acquisition Date 1 3 1
18 Modification Date H
e (">C{'H} NMR spectrum in CD30D)
20 Spactral Width 181159
21 Lowest Frequency 7565
22 Nucleus 13C
e s
| ] 1
|
1
]
. : - o
220 210 200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 20 10 0 -10

110
f1 (ppm)
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Pardmetro Valor
1 Data File Name C:/ Users/ Eder/ Desktop/
Quimica Oviedo/ RMN
Edcat/ Edcat365a/ 1/ fid
2 e Py
3 Comment facturar a vem
b ot e
Bruker\ bacs} Bruker 12
- et
- = e s
6 Ste
7 Spectrometer spect
8 Author
9 Solvent €oci3
Gepiss I
11 Pulse Sequence 2g30
O 12 Number of Scans 8
13 Recelver Gain 128
N 14 Relaxation Delay 1.0000
15 Puise Width 14.0000
| N N H 2 16 Acquisition Time 27329
17 Acquisition Date 2013-05-06T17:04:22
= 18 Modfication Date  2013-05-06T17:04:00
19 Setomeer 30013
5 i 20 Spectral Width 59952
21 Lowest Frequency  -11968
("H NMR spectrum in CDCI s 3
p 3 ) 23 Acquired Size 16384
24 Spectral Size 32768
! |
|
!
-j Tl -, -
e BEERS L e
s 8 3 8 8
= 'H 8.8 5
- : - ; . ; : : : ‘ : ‘ ; . : . . : - ‘ .
10.0 95 9.0 8.5 8.0 25 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
-4 Z8 Q ¥ s
= al 2 2y ey e
T T 5 b 1 Data File Name  C:/ Users/ Eder/
N Jit] Desitan Quimica
Oviedo/ RMN/ Edcat/
Edcat365_13C/ 1/ fid
. e P
3 Comment facturar a vem
€13_swopt COCI3 {C:\
Et s ok s
4 Origin Bruker BioSpin GmbH
5 Owner Bruker
O 6 Site
F acmian
8 Author
N 9 Solvent
N NH, 0 Tenpssire
| 11 Puise Sequence
/ 12 Number of Scans
13 Receiver Gain
. 14 Relaxation Delay
5i 15 Pse With
16 Acquisition Time
(13C{1H} NMR spectrum in CDCl3) i
3 18 Masication Date
e
Frequency
20 Spectral Width 181159,
o st P s
22 Nucleus 13C
23 Acquired Size 16384
24 Spectral Sze 32768
]
! 1
]
) i
T T T T T T T T  § T T T T T T T T  § T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Parémetro Valor
NN TN 1 DtaFieNome . User/ Ede] Deskiop Quimica
Oviedo/ RMN/ Edcat/ Edcat3s7c/ 1/ fid
2 Tite I
3 Comment facturar a vem
hi_wsopt MeOD {C:\ Bruker\ bacs}
ik 5
4 Orign Bruker BioSpin GmbH
5 ownsr Bk
6 Ste
7 Spectrometer spect
8 Author
9 Solvent MeOD
10 Temperature 3000
11 Pulse Sequence. 2090
12 Number of Scans 8
13 Receiver Gain 181
O 14 Relaxation Delay 1.0000
15 Pulse Width 14,0000
16 Acquisition Time 27329
N X N H 17 Acquisition Date D13-06-41T17:17:37
| 2 18 Modfication Date 013-06-11T17:17:00
_— 18 Spctromete Frequercy 3013
20 Spectral Width 5995.2
21 Lowest Frequency -119%68
5j 2 Nucleus M
1 23 Acquired Size 16384
H 2 tral Size 32768
("H NMR spectrum in CD30D) =
|
1
it J
a7 e B
g 8 8§ g
8 8 < -
T T T T T T T T T T T T T T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 A5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
2 25 & § R
g a8 5 5 8 P Var
‘ ‘ ‘ ‘ I I 1 Data File Name C:/ Users/ Eder/ Desktop/ Quimica
Oviedo/ RMN/ Edcat/ Edcat397c/ 2/
fid
2 T eacatsore
3 Comment facturar a vem
€13_swopt MeOD {C:\ Bruker\
) Bruker
4 Origin Bruker BioSpin GmbH.
5 Owner Bruker
6 Ste
0 7 spectrometer spoct
8 At
9 Solvent MeOD
A 10 Temperature 300
N N H 2 11 Puse Sequence 2gpg30
| 12 Number of Scans. 440
= 13 Receiver Gain 3768
14 Reoation Doy 15000
- 15 Pulse Width 53000
5j e enistn Tine. 0508
1 3 1 . 17 Acquisition Date 2013-06-11T17:36:49
( C{ H} NMR Spectrum in CD3OD) 18 Modification Dt 2013-06-11T17:37:00
19 Spectrometer Frequency 7548
20 Spectral Width 181159
21 Lowest Frequency -7%6.5
22 Nucleus 13C
23 Acquired Size 16384
24 Spectral Size 32768
| 1
|
I
1
|
T T T T T T T T T T T T T T T T T T T T T T T |
220 210 200 190 180 170 160 150 140 130 120 # %10 ) 100 90 80 70 60 50 40 30 20 10 0 -10
ppm
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8.72
8.72
8.71
8.70

&

7.85
7.84
7.83
7.83

&

| ~N NH,

N &

5k
("H NMR spectrum in CD30D)

Pardmetro
1 Data File Name

2 Title
3 Comment

4 Origin
5 Owner

6 Ste

7 Spectrometer
8 Author

9 Solvent

10 Temperature

14 Relaxation Delay
15 Puise Wicth

16 Acquisltion Time
17 Acquisition Date
18 Modfication Date

Valor
C:/ Users) Eder Desktop/
Quimica Ovieda/ RN/
Edcat/ Edcatd6%/ 1/ fid
Edcatd60a

facturar a vem

hiLiwsopt MeOD {C:\
Bruker bacs) Bruker 1

Bruker Blospin GmbH
Bruker

spect

MeOD.
3000

2630

8

114

10000

14,0000

2739
2013-10-15T11:08:16.
2013-10-15T11:08:00

19 Spectrometer 30013
21 Lowest Frequency -11%8
e T
23 Acquired Size. 16384
24 Spectral Size 32768
[
]
i
i L i
Feped i
g g
g g
11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
:. 2 3 2
] g g 8 PR r
1 J I 1 Data File Name C:f Users/ Eder/ Desktop/
Quimica Oviedo/ RMN/
Edcat/ Edcatd6%/ 2/ fid
€13_swopt MeOD {C:\
Bruker\ bacs} Bruker 1
4 Origin Bruker BioSpin GmbH
(0] 5 Owner Brker
6 Site
7 Spectrometer spect
AN NH 8 Autor
| 2 9 Solvent MeQD
10 Temperature 3000
N / 11 Pulse Sequence 29030
i B
5 k 13 Recelver Galn 145%
. 15 Pulse Width 53000
("3c{"H} NMR spectrum in CD30D) S
19 Spectrometer 7548
Frequency
R T
24 Spectral Size 32768
]
.
\ ;
| |
220 210 200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 20 10 0 -1C

110
f1 (ppm)
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s 58
S8 583 Pardm
6w NS etro Valor
d Al 1 Data File Name C:/ Users{ Eder/ Desktop/
Quimica Oviedy/ RN/ Edcat/
eckata72a) Y fid
2 Tite edcata7za
3 Comment 1H RN AV300
4 origin UXNMR, Briker Andlytische
1) Messtechrik GmbH
5 Owner root
r N 6 ste
I 7 Spectrometer spect
| N NH, 8 Author
9 sovent MeoD
| N . =
11 Puise Sequence 200
12 Number of Scans 12
5' 13 Receiver Gain 256

14 Relaxation Delay 05000

("H NMR spectrum in CD30D) Showar

16 Acquisition Time. 27329

17 Acquisition Date 2013-10-15T17:42:54
18 Modfication Date  2013-10-15T17:43:00
19 Spectrometer 30009
Frequency

20 Spectral Wicth 50952

21 Lowest Frequency  -13171

22 Nucleus H

23 Acquired Size: 1634

24 Spectral Size 32768

o by
< -
& -
T T T T T T T T T T T T T T T T T T T T T
05 WO 95 99 B85 @D 73 A0 65 BO 55 0 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Parémetro Valor E < ;'.:
1 Data File Name 1/ Users/ Eder/ Desitopy Quimica 8 BR &
Oviedo/ RMN/ Edcat/ Edcatd72_13c/ ! v
1y fid
2 Title Edcatd72_13¢
3 Conment factrar avem
€13 _swopt MeOD {C:\ Bruker\ bacs}
b 1
4 orgn ke Biospn Gk
5 Owrer —
o st (0]
7 spactrometer spect N
8 Author
9 Solvent MeOD. N NH 5
10 Temperature. 3000 |
U ndseseqene o0 _N
12 Number of Scans 480
15 Receiver Gan B
14 RematonDdey 15000 51
15 puse ith 53000 13l
16 AcqistionTime. 09044
ol g, ("°C{"H} NMR spectrum in CD30D)
18 Modification Date 2013-10-15T19:00:00
19 Spectrometer Frequency 7548
20 Spctral vickn so1159
o Lowest Freqeny 7565
22 Nucleus 13C
25 Aeaqiret Sz 16904
24 Spectral Sze 32768

T T T T T T T T T T T . T )
220 210 200 19 180 170 160 150 140 130 120 %10 : 100 9 8 70 60 50 40 30 20 10 0  -10
ppm
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5m
("H NMR spectrum in CD50D)

Parémetro

Data File Name

Title

Valor
C:f Users/ Eder/ Desktop/
Quimica Oviedo/ RMN/
edcatd77_H/ 1/ fid
edcatd77 H

1H RMN AV300

UXNMR, Bruker Analytische
Messtechrik GmbH

root

spect

MeOD
280

2630

7

456

05000

97500

2739
2014-01-08T15:43:44
2014-01-08T15:44:00

J
A i
g zz
U T T T T T T T T T T T T T T T T T T T T
110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)
M Ner perms e
S L33 1 Data File Name C4/ Users/ Eder/ Desktop/
| S\ Quimica Oviedo/ RMN/ Edcat/
Ecata77b) % fid
2 Title Edcata7m
3 Comment facturar a vem
€13 swopt MeOD {C:\ Bruker\
5} Bruker 8
4 Orign Bruker Biospin GmbH
5 Owner Bruker
6 St
7 Spectrometer spect
8 Author
(0] 9 Sovent MeoD
10 Temperature 00
N 11 Puse Sequence 200930
N 12 Number of Scans 4096
[ N H2 13 Recelver Gain 26008
14 Relaxation Delay 15000
~ 15 Rise Wicth 53000
N 16 Acqusition Time 09044
17 Acquisition Date 213-1026707:57:44
5m 18 Modfication Date  2013-10-26T07:58:00
13 1 . 19 Spectrometer Frequency 7548
("°C{"H} NMR spectrum in CD30D) Dmavian s
2 Lowest Frequency 7565
22 Nuclews nc
2 Acgired Sze 16384
24 Spectral Size 32768
|
|
' !
L S
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 ¢ %KO ) 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm:

S64



, NH2

\

Pardmetro
1 Data File Name

Title
Comment

4 Orign
5 Owner

6 Ste

7 Spectrometer

8 Auttor

9 Solvent

10 Temperature

11 Puise Sequence
12 Number of Scans
13 Recelver Gain

16 Acquisition Time
17 Acqisition Date:
18 Modification Date

Valor
C:/ Users/ Eder/ Desktop/
Quimica Oviedo/ RN/ Edcat/
Edcat3750/ 1 fid

Edcatd7sd

facturar a vem

hiLwsopt MeOD {C:\ Bruker\
bacs} Bruker 6

Bruker BioSpin Gt

Bruker

spect

MeOD

3000

0

8

)

1.0000

14,0000

2739
2013-05-15T13:00:56
2013-05-15T13:01:00

20 Spectral Width 59952
21 Lowest Frequency -119%8
ases i
5n 23 Acquired Size 16384
24 Spectral Size 32768
1 .
("H NMR spectrum in CD3;0D)
t
,__,__M il J
g i
88 8
58 B
. T T T = W T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 Sf? (me)‘!.S 4.0 35 3.0 2.5 2.0 L5 1.0 0.5 0.0
3 2 pewe
a % SaN Pardmetro Valor
g 885
i = e 1 Data File Name C:/ Users/ Eder/ Desktop/
N ey oy e
Edcat37sty 2/ fid
2 Title Edcat375b
e s
«c13_swopt MeOD {C:\ Bruker\
bacs} Bruker 6
o e B
+ mer i
6 Site
sho
0 Hpris
9 Solvent
S ol
11 Puse Sequence
N H2 12 Number of Scans
\ 13 Receiver Gain
14 Relaxation Delay
15 Puse Width
16 Acquisition Time
5n 17 Acquisition Date
13 1 . 18 Modification Date
("C{"H} NMR spectrum in CD30D) 19 ecanctr ropercy 748
20 Spectral Width 181159
21 Lowest Frequency 7565
22 Nuclews "
23 Acquired Size 16384
24 Spectral Size 32768
I
]
| |
220 210 200 190 180 170 160 150 140 130 120 ” %égm) 100 90 80 70 60 50 40 30 20 10 0 -10
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Pardmetro
1 Data File Name

Valor

G2/ Users] Eder/ Desktop/ Quimica
Oviedo/ RMNY edcatdgd H/ 1/ fid

s
\ N H 3 Comment 1H RMN AV300
S 2 4 orign UKNMR, Bruker Aralytische
sl din
P 5 Owner root
7 Spectrometer spect
50 o e
1 . 1 st o
("H NMR spectrum in CD30D) w20
11 Puse Sequence 2930
e
13 Receiver Gain 512
14 Relaxation Delay 05000
15 Puse Width 9.7500
16 Acquisition Time 2739
17 Acquisition Date 2014-01-08T15:47:13
18 Modification Date 2014-01-08T15:47:00
19 Spectrometer Frequency 30009
20 Spectral Width 59952
21 Lowest Frequency -13171
A s m
23 Acquired Size 16384
24 Spectral Size 32768
]
oy 23
g g3
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 L5 1.0 0.5 0.0
f1 (ppm)
Parémetro Valor ¥ 8 K@D
1 CotaFleName G Users Edr Dosklns g g 88§
Quimica Oviedo/ RMN/ Edcat/ ‘ ! \ \/
2 fid
2 Title Edcat48la
3 Comment facturar a vem
©13_swopt MeOD {C:\ Bruker\
bacs} Bruker 10
4 Origin Bruker BioSpin GmbH
5 Owner Bruker
6 Ste
) g o]
8 Author
9 Solvent MeOD
10 Temperatre 200 S S NH,
11 Pulse Sequence 29pg30
12 Number of Scans 409 —
13 Receiver Gain 32768
14 Relaxation Delay 15000
15 Puise Width 53000 50
16 Acquisition Time 0.9044 1 3 1
17 isition Date: 2013-10-26T13:46:50 H
e e (">C{"H} NMR spectrum in CD30D)
19 Spectrometer Frequency 7548
20 Spectral Width 181159
21 Lowest Frequency -7565
=gias e
23 Acquired Size 16384
24 Spectral Size 32768
| ]
]
| |
P
220 210 200 190 180 170 160 150 140 130 120 . %10 ) 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm.
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Parémetro Valor

1 Data Fle Name i/ Users/ Eder/
Deskto/ Quimica
Oviedo/ RMIN/ Edcat/
edcat369) 1/ fid

2 Title edcatd6sn

3 Comment 1H RMN AV300

4 Orign UXNMR, Bruker
Analytische
Messtechrik GmbH

5 Owner root

6 ste

7 Spectrometer  spect

9 Solvent coc3

10 Temperature 2980

11 Pulse Sequence 230

12 Nomberof 10
scans

13 Receiver Gain 645

14 Relaxation Delay 0.5000

15 Rise With 97500

16 Acqusiton 27329
Time

17 Acquisition Date 2013-05-07T16:16:12

18 Modfication  2013-05-07T16:16:00
Date

19 Spectrometer  300.09
Frequency

20 Spectral Width 59952

21 Lowest 5171
Frequency.

22 Nudlews ™

2 Acqured Sze 16384
24 Spectral Size 37768

7.06
7.06

¢

7.05
7.05

6.

6.

6,

6.

6.
—2.35

J J

Me

5p
("H NMR spectrum in CDCl5)

g e -
I T
8 g = 8
8.5 8.0 5 7.0 6.5 6.0 5.5 5. ?15( ) 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
ppm
Parémetro Valor % S s 8 2 2
g 4 2 CO g
1 Data File Name  C:/ Users/ Eder/ - = b - = —
Desktop/ Quimica \ l | |
Oviedo/ RMN/ Edcat/
Edcat369_13C/ 1/ fid
2 Title Edcat369_13C
3 Comment facturar a vem
€13 _swopt COCI3 {C:\
G
4 Orign ‘Bruker BioSpin GmbH
A
6 Ste
7 Spectrometer spect
o hunr (o)
9 Solvent a3
1 Temorsas 300 0
11 Pulse Sequence  2gpg30
o s Me NH,
Dhaowran %8 \
e !
o
16 Acquisition Time 0.9044
7 Aot Do 55-TI33032 5p
18 Modification Date 2013-05-10T13:30:00
o g (*3c{"H} NMR spectrum in CDCl3)
Freqency 3
20 Spectral Width 181159
21 Lowest 7565
Frequency
i
23 Acquired Size 16384
24 Spectral Size 32768
i
1
1
I I
{ L J . ; e

200 190 180 170

160

T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)
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88855811 RRRRR
0606 06060 N NN [-RU-RV-RV-RV-3 Parémetro Valor
N ] 1 Data File Name i Users/ ] Desktony
Quimica Oviedo/ RMN/
rsiv e
2 Title edcat479_H
3 Comment 1H RMN AV300
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH.
5 Owner oot
6 st
7 Spectrometer spect.
8 Author
9 Solvent MeOD
10 Temperature 2980
11 Pulse Sequence 2930
12 Number of Scans. 16
o 13 Recever Gon o
14 Relaxation Delay 05000
15 Pulse Width 97500
16 Acquisition Time 2739
~ NH, 7 habonne 14014530%
(0] Hemsintim QU il
— 19 Spectrometer Frequency 30009
20 Spectral Width 59952
2 lowest Fregeney 13071
5q 2 turles "
1 2 heqred sze 164
("H NMR spectrum in CD30D) i
e e n
8 8 =
. : . : T : : . . - : T . - ‘ : . . . . . .
10.5 10.0 9.5 9.0 8.5 8.0 55 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
o e 5
@ E E 5 § Parémetro Valor
g s &
b 4 a3 il = 1 Data File Name C:/ Users/ Eder/ Desktop/
\ l | ‘Quimica Oviedo/ RMN/ Edcat/
Edcat479/ 2/ fid
2 Title Edcat47%
3 conise ek
€13_swopt MeOD {C:\ Bruker\
bacs} Bruker 9
4 Origin Bruker BioSpin GmbH
% e e
6 Ste
7 Spectrometer spect
8 Author
O 9 Sovent MeOD.
10 Temperatre 200
11 Pulse Sequence 2gpg30
NG N H 12 Number of Scans. 0%
O 2 13 Receiver Gain 32768
14 Relaxation Delay 1.5000
— 15 Puise Width 53000
16 Acquisition Time 0904
5 17 Acquisition Date 2013-10-26T10:52:17
q 18 Modification Date 2013-10-26T10:52:00
(*3c{"H} NMR spectrum in CD30D) e
p 3 20 Spectral Width 181159
21 Lowest Frequency 7565
22 Nucleus 13C
23 Acquired Size 16384
24 Spectral Size 32768
I
]
1
| I8 L
. T . : . : : . . . : . . : . . : : . . T . P
220 210 200 190 180 170 160 150 140 130 120 " %10 ) 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm.
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Pardmetro Valor b g S
" @ © -
1 Data File Nome C:/‘ Users/ Eder/ Desktop/ Quimica I 1
Oviedo/ RMN/ Edcat/ Edcat393d/ 1/
fid
2 Title Edcat393d
o e e -
i N
Bruker 15
— e st
e o
6 Ste
7 Spectrometer spect
 doee
s o
10 Temperature 3000 —
e (0]
12 Number of Scars 8 1
13 Recelver Gain a3 Cl \)k
Wiy 1000
R o NH,
16 Acquisition Time 2739 5t
17 Acquisition Date 2013-06-05T03:09:16 1
18 Modification Date 2013-06-05T03:09:00 H
e ("H NMR spectrum in CDCl3)
e,
T <D
i by
it N
| I S
A et
8 g
N ~N
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 f14.(5 ) 4.0 35 3.0 25 2.0 i5 1.0 0.5 0.0
ppm!
Perémetro Valor E a
1 Dota File Name €1/ Users| Eder/ Desktop/ & 5
Quimica Oviedo/ RMN/
Edcat39e ¢/ Y/ fid
g
i i
c13_swopt MeOD {(C:\ Bruker\
bacs} Bruker 17
4 Orign Bruker BioSpin GmbH
il ik
i
. e
9 solvent MeoD. O
10 Temperature 3000
e Cl\)J\
12 Number of Scans. 440
13 Receiver Gain 32768 N H 2
ey
15 Puse Width 53000 5t
16 Acquisition Time 09044
b s (3 C{"H} NMR spectrum in CD30D
roscren 30D)
o e ek 5
20 Spectral Width 181159
21 Lowest Frequency -7565
22 Nucleus 13C
23 Acquired Sze 16384
24 Spectral Sze 32768
|22
1
1
220 210 200 190 180 170 160 150 140 130 120 5 %XO ) 100 920 80 70 60 50 40 30 20 10 -10
ppm.
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—6.65
—641

5u
("H NMR spectrum in CD30D)

Porémetro
Data File Name

Title
Comment

4 Orign

5 Owner

6 ste

7 Spectrometer

8 Author

9 Sowvent

10 Temperature

11 Puise Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Widthh

16 Acauisition Time:

17 Acqisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency

22 Nucleus

2 Acquired Sze

2 Spectral Size

Valor

C:f Users/ Eder/ Desktop/
Quimica Oviedo/ RMN/
Edcat/ Eccats46a) 1f fid
Edcatsata

factirar a VCM

hthideuro CDCI3 {C:\
Bruker! bacs} Bruker 4
Bruker BioSpin GmbH
Bruker

1149
10000

14,0000

12976
2014-02-18T00:31:55

1 g
e
=
10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
B 0
z o Farémetro Valor
T it 1 DotaFietome Gy Users] Edrf Desktop
Quimica Oviedo/ RMN/
Edcat/ Edcat546_13c/ V fid
2 Title Edcat546_13c
S ommet eyt
€13_swopt MeOD {C:\
Bruker\ bacs} Bruker 20
5 ower ke
O 7 Spectrometer spect
Ly
CI 9 Solvent MeOD
10 Temperature 3000
NH, pelimponioia
CI CI 12 Number of Scans. 3072
13 Receiver Gain 32768
14 Relaxation Delay 1.5000
srsowm s
Su pom e
. 17 Acquisition Date 2014-02-20T03:55:08
(13C{1 H} NMR spectrum in CD30D) 18 osfnton e 204223500
19 Spectrometer 75.48
F=ie
20 Spectral Width 181159
S
i i
23 Acquired Size. 16384
Ao
1
| I
220 210 200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 20 10 0

110
f1 (ppm)
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737
734
732
7.07
7.05
6,96
451

P

o

o)

Parsmetro
Data File Name.

i

14 Relavation Delay.
15 Puise Width

16 Acquisition Time
17 Acquisiton Date

18 Modification Date:

Valor

C:/ Users/ Eder/ Desktop/ Quimica
Oviedo/ RMN/ Edcat/ eckat371a/ 1 fid
edcatd7ia

1HRMN AV300

UXNMR, Bruker Analytische
Messtechnik GmbH

2013-05-09T16:52:18
2013-05-09T 16:52:00

19 Spectrometer Frequency 300.09

o) haidmiing
21 Lowest Frequency 13174
NH, =eseigill
= i
24 Spectral Size 32768
5v
("H NMR spectrum in CDCl5)
N
-
8
5
9.5 9.0 8.5 8.0 6.0 5.5 5.0 45 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
2 = g I 3 2 e o
S o) & S 3 1 Data File Name Cy Users/ Eder] Desktopl
\ \ | ‘Quimica Oviedo/ RMN/ Edcat/
Edcat371_13C/ 1/ fid
2 Title Edcat371_13C
e il
13 _swopt CDCI3 {C:\ Bruker\
bacs) Bruker 30
4 Origin Bruker BioSpin GmbH
5 Owner Bruker
6 Ste
O 7 Spectrometer spect
8 Author
O 9 sovert
10 Temperature
N H2 11 Pulse Sequence
12 Number of Scans.
13 Receiver Gain
14 Relaxation Delay
5v bt
" Sl T
1 17 Ac
("°C{"'H} NMR spectrum in CDCl3) . i
sttt d
20 Spectral Width 181159
s
o s
| 2 Acquired Size 16384
24 Spectral Size 32768
| |
1
]
200 190 180 170 160 150 140 130 120 110f1( 10(; 90 80 70 60 50 40 30 20 10 0
ppm
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Pardmetro
Data File Name:

~

Title
Comment
origin

T

Owner
Ste
‘Spectrometer
Author

9 Sovent

@~ o w

10 Temperature
11 Puise Sequence
12 Number of Scars
13 Receiver Gain

14 Relaxation Delay
15 Puise Width

16 Acausition Time
17 Acqpisition Date
18 Modification Date

Valor
C:/ Users/ Eder/ Desktop/ Quimica
‘Oviedo/ RMN; Eccatf edcats7sa/ 1 fid
edcati7ea

1H RMN AV300

UXNMR, Bruker Analytische
Messtechnik GmbH

575
05000
9750
2739
013-05-15712:27:47
2013-05-15712:28:00

—6.50
—624

o)
Meo\)J\NHZ

—3.90

—3.44

19 Spectrometer Frequency 30009
20 Spectral Width 59952
21 Lowest Frequency 13171
2 e m ; 5w
23 Acquired Size 16384 H
npemse  um ("H NMR spectrum in CDCl3)
1 I N e
-
g
11.0 105 100 9.5 9.0 8.5 8.0 15 7.0 6.5 6.0 of (5.5 ) 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
ppm.
E S 8 Parémetro Valor
I IN @ 1 Data File Name C:f Users/ Eder/ Desktcp/
Quimica Oviedo/ RMN/ Edcat/
rtp i
3 Comment facturar a vem
O e S 1 et
bacs) Bruker 5
+ omn e S G
s ower ke
6 Site
S
o i
9 Solvent coc3
O 10 Temperature 3000
11 Pulse Sequence 2gpg30
M eo\)k 12 Mumber of Scans 480
NH D n o
2 14 Relaxation Delay 1.5000
15 Pulse Width 5.3000
5w 6 segston e 00m
. 17 Acquisition Date 2013-05-15T12:54:44
(*3C{"H} NMR spectrum in CDCl) e BT
o s 58
P
20 Spectral Width 181159
21 Lowest Frequency 7565
2 et ac
iz o
24 Spectral Size 32768
|
J o M
220 210 200 190 180 170 160 150 140 130 120 o %10 ) 100 90 80 70 60 50 40 30 20 10 0 -1C
ppm
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Pt o Shdggeaagy 8k &
1 Data File Name g‘/‘ :.:sé vr-::rﬁ/( imwi ) S\ [
‘Edcat/ Edcat370b/ 1/ fid
2 T St
3 Comment facturar a vem I( e
W waort o0 (CA
Bruker\ bacs} Bruker 18
4 Origin Bruker BioSpin GmbH
5 Owner — |
6 Ste
+- SR i
8 Author )
9 Solvent coe3 j
10 Temperature 3000 )
11 Pulse Sequence 2630
12 Number of Scans 8
13 Recelver Gain 362
14 Relaxation Delay 1.0000
15 Pulse Width 14,0000
16 hoqisiionTime 273
17 Acquisition Date 2013-05-10T16:36:45 S O
18 Modification Date: 2013-05-10T16:36:00 /
19 ectometer 30053 Y
Frequency
0 Sectlwan 52 NH 2
21 Lowest Frequency -11%8
2 Nuclews 1H
e R ] 5x
i R ("H NMR spectrum in CDCI
3)
I
Uy
D Aot . N i .
a8 3 3 g
& 8 5
T T T T T T T T T T T T T T T T T T T T
00 o5 90 &5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 65 00
f1 (ppm)
Parémetro Valor g S 98 <
| maretae c/besee | 8 & &4 B
Desktop/ Quimica ‘ \ (
Oviedo/ RMN/ Edcat/
Edcat370y 2/ fid
2 Title Edcat370b
3 Comment facturar 8 vem
€13_swopt CDCI3 {C:\
Bruker\ bacs} Bruker
18
4 Origin Bruker BioSpin GmbH
5 Owner Brker
6 Ste
7 Spectrometer  spect
8 Author
9 Sovent o3 S O
10 Temperatire 3000
11 Puise Sequence  2gpg30 /
12 Number of 440 /
Scans
s NH;
14 Relaxation Delay 1.5000
15 Puse Width 53000 5x
16 Acquisition Time 0904 o
17 Acqusition Dte 201305107 16156 (1 SC{1 H} NMR spectrum in C DC|3)
18 Modification 2013-05-10T16:56:00
Date
19 Spectrometer 7548
Frequency
20 Spectral Width 181159
21 Lowest 7965
Frequency
22 Nucleus 13C
23 Acquired Sze 16384
24 Spectral Size 32768
I
! 1
1
" | |- ol
b ki " s " e
—T T T T T T T T T T T T T T T . T T T T —p
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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4.62

LN N\ Parémetro Valor
1 Deta File Name C:/ Users/ Eder/ Desktop/
‘Quimica Oviedo/ RMN/
Edcat390/ I/ fid
2 Title Edcat3%0
3 Comment facturar 3 VCM
1h_swopt MeOD {C:\ Bruker\
bacs} Bruker 30
4 Origin Bruker BioSpin GmbH
5 Owner Bruker
6 Ste
7 spect
4
9 Solvent MeOD
10 Temperature 3000
11 Puise Sequence 2930
12 Number of Scans. 8
O 13 Receiver Gain 362
14 Relaxation Delay 10000
o\)]\ 15 e it e
16 Acquisition Time 230
N H 2 17 Acquisition Date 2014-01-29T11:36:02
19 Spectrometer Frequency 300.13
/ 20 Spectral Width 5952
N / 21 Lowest Frequency 11%8
22 Nucleus 1H
23 Acquired Size 16384
5y 24 Spectral Sze 768
("H NMR spectrum in CD30D)
i b
5
gt e il
8 g S
~N o~ ~
T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Pordmetro Valor 2 = 3 29 < 2
| cuametame G Wy Bl Dkt £ g 3 EE . 8
Quimica Oviedo/ RMN/ ‘ ‘ \ ! [
Edcat390/ 2/ fid
3 Comment facturar a VCM
e S
bacs} Bruker 30
o
5 Owner Bruker
6 Ste
7 Spectrometer spect
v
9 Solvent MeOD
10 Temperature 3000
11 Puse Sequence 2gpg30
12 Number of Scans 440 O
13 Recelver Gain 32768 O\)J\
et
15 Pulse Width 53000 N H 2
e s
e T
19 Spectrometer Frequency 7548 //
D qecrawan s N
21 Lowest Frequency 7565
22 Nucleus 13C
s Sy
24 Spectral Size 32768 .
(*3¢{"H} NMR spectrum in CD30D)
1
{ ! | !
| l | l o - e
" U b id
220 210 200 190 180 170 160 150 140 130 120 e }10 ) 100 90 80 70 60 50 40 30 20 10 0 -10
pPPmM.
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Parémetro Valor 2
1 Data Flle Name C:f Users/ Ecer] Desktop/ =
Quimica Oviede/ RN Eckcat/
Eckatd3 F/ 1/ id
2 Tite Edcatad F
3 Comment F19 CPD AV30
4 orign UXNMR, Bruker Arelytische
Messtechnik GnH
5 Owner oot
6 ste
7 Spectrometer spect
8 Autnor
9 sovert om0
10 Temperatire 280 N
11 Pulse Sequence 2aftigan / Ry N
12 Nomber of Scars 24
Sresesn  ® R N
14 Relotion Dy 20000 - 0
15 Pulse Width 160000
16 Acqistton Time 02178
17 Acqisiton Date 2013-11-06T13:15:23 F
18 Modfication Date. 2013-11-06T13:16:00 H 2 N
19 Spectrometer Frequency 28237
20 Spectral Width 751880 !
21 Lowest Frequercy 658310
2 s 5z
23 Acquired Sz 16304 i
e ("®F NMR spectrum in DMSO-dg)
= T T T T T T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 10 20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230
1 (ppm)
B SRAAILNRNY I
@ B & Parémetro Valor
| Nz | 1 Data File Name Cif Users/ Eder/ Desktop/
Quiica Oviedo/ RUN) Exkatf
2 2 Tite edeatamia
( r ( 3 Comment 1H RIN AV300
| 4 Orign UKNHR, Bruker Areiyische
{ Messtechnik GmibH
1 5 Owner oot
7 7 ) 6 ste
T 7 Spectrometer spect
8 Author
| 9 Sovert om0
o o 10 Temperature 280
11 Puse Seouence 2930
N 12 Number of Scans 25
~ 13 Receiver Gain 56
/7 =N 4 Rt sy 050
F N 15 Pulse Width 97500
16 Acqistton Time 27329
— (@) 17 Acquistion Date 13-1030T18:26:16
18 Modfication Date  2013-10-30T18:27:00
19 Spectrometer Frequency 30009
F H-N 20 Spectral Wickh 59952
2 21 Lowest Frequency  -13174
2 Nucless M
23 Acaured Sze 16384
5z 24 Spectral Size 32768
'HNMR '
( spectrum in DMSO-dg) |
|
I=pet
8
~
T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 9.0 6.5 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

55 50
f1 (ppm)
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162.95
162.85
~161.73
159.64
159.55
143.27
132.43
132.29
132.15
— 12725
112,59
112.27
111.76
111.50
111.25

:
X
<
/
%

R N

Parémetro
Data File Neme

—A41.64

Title
Comment

4
5

6

7 Spectrometer
8

9 Solvent

10 Temperature

11 Puise Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Puise Width

16 Acquisition Time
17 Acqisition Date
18 Modification Date

Valor

C:f Users] Eder/ Desktog/
Quimica Oviedo/ RMN/
Ecat/ edcat4g3-13c/ 1/
fid

edcatag3-13c
factuar a vem

€13 swopt DMSO {C:\
Bruker\ bacs} Bruker 9

Bruker BiaSpin GmbH
Bruker

spect

DO
3000

2013-11-06T01:40:57
2013-11-06T01:41:00

19 Spectrometer 7548
Frequency
20 Spectral Width 181159
5z 21 Lowest Frequency 7565
131 . s
("°C{"H} NMR spectrum in DMSO-dg) i
| 1
I | | I
IS P I B L
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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