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1. 1H−Other Nuclei Coupling
Introduction

Unit 6 : Other Nuclei in NMR

Nuclei with I ≠ 0?

L ΔE = hν = γ h B0
2π

h = h/2π
L = I h = Ih/2π

μ = γ L

γ = μ/I h = 2πμ/Ihγ μ μ



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Introduction

A. Non-spinning sphere

ELECTRIC QUADRUPOLE MOMENT

I = 0 (12C 18O 32S)
Nuclear Spin I = 0
Angular Moment p = 0 I = 0 (12C, 18O, 32S)

Atomic Mass (A) and Atomic number (Z) Even
Angular Moment p = 0
Magnetic Moment μ = 0
Quadrupolar Moment Q = 0

B. Spinning sphere

I = 1/2 (1H, 13C, 15N, 19F, 31P)Nuclear Spin I = 1/2
Angular Moment p = 1/2 (h/2 ) ( , , , , )

Atomic Mass (A) Odd
Atomic Number (Z) Even or Odd

Angular Moment p = 1/2 (h/2π)
Magnetic Moment μ ≠ 0
Quadrupolar Moment Q = 0
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will be getting. 
Otherwise they should be translated into English. 
María Abad; 20/10/2014



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Introduction

C. Spinning ellipse
ELECTRIC QUADRUPOLE MOMENT

When I ≥ 1 Ellipsoidal charge distribution

N l S i I ≥ 1 (1 3/2 5/2 )Nuclear Spin I ≥ 1 (1, 3/2, 5/2,…)
Angular Moment p = I (h/2π)
Magnetic Moment μ ≠ 0
Quadrupolar Moment Q ≠ (positive for I = 1 negative for I > 1

Obl t S h id

Quadrupolar Moment Q ≠ (positive for I = 1, negative for I > 1

Prolate Spheroid Oblate Spheroid

I = 1 (2H, 14N) I > 1 [17O (I = 5/2), 35Cl (I = 3/2)]



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Introduction

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) ( ) ( ) (μ) ( ) ( ) ( ) (γ)
(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0 0115 1 0 85739 46 051 9 64 10 3 4 1072H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933N 99.63 1 0.40358 21.671 1.01x10 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−19F
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Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−2H

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) ( ) ( ) (μ) ( ) ( ) ( ) (γ)
(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0 0115 1 0 85739 46 051 9 64 10 3 4 1072H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933N 99.63 1 0.40358 21.671 1.01x10 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319
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Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−2H

Acetone-d55



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−31P

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) ( ) ( ) (μ) ( ) ( ) ( ) (γ)
(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0 0115 1 0 85739 46 051 9 64 10 3 4 1072H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933N 99.63 1 0.40358 21.671 1.01x10 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−31P

J (H-P) = 200-700 Hz; J (HC-P) = 0.5-20 Hz 
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1H−31P



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−31P

H δ
(ppm)

J (1H−31P)
(Hz)(ppm) (Hz)

OH 11.58 0

ArCH 6.92 −

CHP 6.32 28.7

CH2 4.20 8.0

CH3 1.33 0.6
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H δ
(ppm)

J (1H−31P)
(Hz)

OH 11.58 0OH 11.58 0

ArCH 6.92 −

CHP 6.32 28.7

CH2 4.20 8.0

CH3 1.33 0.6
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Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) ( ) ( ) (μ) ( ) ( ) ( ) (γ)
(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0 0115 1 0 85739 46 051 9 64 10 3 4 1072H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933N 99.63 1 0.40358 21.671 1.01x10 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

J (13C-H) = 110-320 Hz; J (13C-13C-H) = − 5 to 60 Hz (typically 7)



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

J (13C-H) = 110-320 Hz (typically 125-160 Hz); J (13C-13C-H) = - 5 to 60 Hz (typically 7)

CHCl3



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

AX3



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

Wrong assigment in literature

Tetrahedron Lett. 2005, 46, 3793-3795



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−13C

Tetrahedron Lett. 2005, 46, 3793-3795



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−29Si

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) 
(rad s-1 G-1)( d s G )

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15 315N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100 00 1/2 2 6273 282 231 0 834 25 179F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−29Si

J (HC-Si) = 6 Hz 



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−14N

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) 
(rad s-1 G-1)( )

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15N 0 37 1/2 0 28304 30 398 1 04 10 3 2 71215N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100 00 1/2 2 6273 282 231 0 834 25 179F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Introduction

C. Spinning Ellipse
ELECTRIC QUADRUPOLE MOMENT

When I ≥ 1 Ellipsoidal charge distribution

N l S i I ≥ 1 (1 3/2 5/2 )Nuclear Spin I ≥ 1 (1, 3/2, 5/2,…)
Angular Moment p = I (h/2π)
Magnetic Moment μ ≠ 0
Quadrupolar Moment Q ≠ (positive for I = 1 negative for I > 1

Obl t S h id

Quadrupolar Moment Q ≠ (positive for I = 1, negative for I > 1

Prolate Spheroid Oblate Spheroid

I = 1 (2H, 14N) I > 1 [17O (I = 5/2), 35Cl (I = 3/2)]



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
1H−14N

NH : NH : 1414N: N: II=1; 2nI+1 lines=1; 2nI+1 lines

AA 11HH bondedbonded toto thethe NN oror inin thethe αα--CC shouldshould givegive aa triplettriplet ((33 lines)lines) ofof thethe samesame intensityintensity

HoweverHowever:: 11HH interchangeinterchange andand thethe 1414NN electricelectric quadrupolarquadrupolar momentmoment (Q)(Q) usuallyusually produceproduce broad
signals

• Amines:• Amines:
Fast or moderate interchange
Not usual to see coupling (sharp singlet or broad singlet)
Aliphatic amines: δ ~ 3 - 0.5 ppmp pp
Aromatic amines: δ ~ 3 - 5 ppm

• Amide, Pyrrole, Indole, Carbamate:

NHNH broad singlet
~ 5 - 8 ppm
CHCHαα couples with NHNH

MA6
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1H−14N



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Examples



Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Examples

3JPH (8 Hz); 3JHH (4 Hz); 2JNH (3 Hz); 4JFH (2 Hz) 15JPH (8 Hz); JHH (4 Hz); JNH (3 Hz); JFH (2 Hz)
dddt 

15



3J (8 Hz); 3J (4 Hz); 4J (2 Hz)

Unit 6 : Other Nuclei in NMR1. 1H−Other Nuclei Coupling
Examples

3JPH (8 Hz); 3JHH (4 Hz); 4JFH (2 Hz)
ddt 

15
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UNIT 6: UNIT 6: OTHER NUCLEI IN NMROTHER NUCLEI IN NMRUNIT 6: UNIT 6: OTHER NUCLEI IN NMROTHER NUCLEI IN NMR

1. 1H-OTHER NUCLEI COUPLING

1H-19F; 1H-2H; 1H-31P; 1H-29Si; 1H-13C

1. 13C-OTHER NUCLEI COUPLING

13C-19F; 13C-2H; 13C-31P; 13C-29Si; 13C-1H; ; ; ;

3. OTHER NUCLEI NUCLEAR MAGNETIC RESONANCE

15N; 19F; 31P



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−1H

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7 04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ)(%) (I) (μ) (MHz) (7.04T) (Constant Field) (γ) 
(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99 63 1 0 40358 21 671 1 01x10-3 1 93314N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319
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Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−1H

J (13C-H) = 110-320 Hz; J (13C-13C-H) = − 5 to 60 Hz (typically 7)
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J (13C-H) = 110-320 Hz; J (13C-13C-H) = − 5 to 60 Hz (typically 7)



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−1H

J (13C-H) = 110-320 Hz; J (13C-13C-H) = − 5 to 60 Hz (typically 7)



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−1H

Cholesterol 13CNMR spectrum: (a) coupled, (b) broad-band decoupled



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−2H

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) 
(rad s-1 G-1)( )

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15N 0 37 1/2 0 28304 30 398 1 04 10 3 2 71215N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100 00 1/2 2 6273 282 231 0 834 25 179F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319
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Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−2H



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−19F

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) 
(rad s-1 G-1)( )

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0.0115 1 0.85739 46.051 9.64x10-3 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15N 0 37 1/2 0 28304 30 398 1 04 10 3 2 71215N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100 00 1/2 2 6273 282 231 0 834 25 179F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−19F

J (13C-19F) = 185 Hz (típica); J (13C-13C-19F) = typically 20 Hz
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Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−19F

Isotope Natural
Abundance

(%)

Nuclear
Spin
(I)

Magnetic 
Moment

(μ)

Resonance
Frequency

(MHz) (7.04T)

Relative 
Sensitivity

(Constant Field)

Magnetogyric
Ratio 

(γ) 
1 1(rad s-1 G-1)

1H 99.9885 1/2 2.79268 300 1 26.753

2H 0 0115 1 0 85739 46 051 9 64x10-3 4 107H 0.0115 1 0.85739 46.051 9.64x10 4.107

13C 1.11 1/2 0.70220 75.432 1.59x10-2 6.728

14N 99.63 1 0.40358 21.671 1.01x10-3 1.933
15N 0.37 1/2 -0.28304 30.398 1.04x10-3 -2.712

17O 0.04 5/2 -1.8930 40.670 2.91x10-2 -3.628

19F 100.00 1/2 2.6273 282.231 0.834 25.179

31P 100.00 1/2 1.1305 121.442 6.64x10-2 10.840

29Si 4 68 1/2 0 96179 59 595 6 63 10 2 5 31929Si 4.68 1/2 -0.96179 59.595 6.63x10-2 -5.319



Unit 6 : Other Nuclei in NMR2.    13C−Other Nuclei Coupling
13C−19F

3JCP = 2.3 Hz 1JCP = 106.1 Hz
2JCP = 7.2 Hz 3JCP = 5.5 HzCP CP
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NUCLEAR MAGNETIC RESONANCE (ANMR)NUCLEAR MAGNETIC RESONANCE (ANMR)

UNIT 6: UNIT 6: OTHER NUCLEI IN NMROTHER NUCLEI IN NMRUNIT 6: UNIT 6: OTHER NUCLEI IN NMROTHER NUCLEI IN NMR

1. 1H-OTHER NUCLEI COUPLING

1H-19F; 1H-2H; 1H-31P; 1H-29Si; 1H-13C

1. 13C-OTHER NUCLEI COUPLING

13C-19F; 13C-2H; 13C-31P; 13C-29Si; 1H-13C; ; ; ;

3. OTHER NUCLEI NUCLEAR MAGNETIC RESONANCE

15N; 19F; 31P



3. Other Nuclei NMR
Unit 6 : Other Nuclei in NMR

120 / 31

IMPORTANT ISSUES: Isotopic abundance; sensitivity*, Q (I > ½), T1, references   



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: Nitrogen

In theory, none of the two Nitrogen isotopes is appropriate for NMR experiments

14N             “prolate”

I = 1, Q ≠ 0, “Interchange” 

15N             

I = 1/2, Q = 0, Q , g , Q

Abundance, sensitivity, T1~ 80 seg

Cr(acac)3 or NOE effect

Highest NOE effect (13C/1H): γH/2γC = 26753/(2x6728) : 1.98

Highest NOE effect (15N/1H): γH/2γN = 26753/[2x(−2712)] : −4.93 



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 15N

¡ 500 ppm !

SOLVENTS

“PROTONATION”

MA13



Diapositiva 58

MA13 500 ppm!

(Remember to remove the Spanish exclamation mark!)
María Abad; 27/10/2014



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 15N

Decoupled1H !!Decoupled H !!
δ: “ sp2 ”
Negative NOE but positive phase !



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 15N

Coupled 1H 

1JNH = 75-135 Hz
2JNH = 0-20 Hz
3JNH = 0-10 Hz

Decoupled 1H



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 15N



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 15N



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 19F

CFCl3 (0 ppm) versus CF3CO2H (-78.5 ppm)



Difficult to predict!!
Electronegativity; Oxidation state of neighbour;
S h i Eff f di

Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 19F

Stereochemistry; Effect of more distant group



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 19F

NOE EFFECT IS NOT A DECISIVE FACTOR



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 19F



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 19F



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P

Biological importance

Highest NOE (31P/1H): γH/2γP = 26.753/(2x10.840) : 1.23

(1H-31P): 1J (600-700 Hz); 2J (20-30 Hz); 3J (5-10 Hz); 4J (< 1Hz)



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P

One-bond couplings are typically 600 to 700 Hz, two-bond 20 to 30 Hz, three-bond 5 
to 10 Hz and four-bond <1 Hz. 



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P

1H decoupled experiment

dq (1J 3J)dq ( J, J)



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 31P

q (3J)



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 29Si



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 29Si



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 29Si

2J (Si-H) ~ 6 Hz



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 29Si

1J (Si-H) ~ 175 Hz 



Unit 6 : Other Nuclei in NMR3. Other Nuclei NMR: 29Si

1J (Si-H) ~ 215 Hz


