NMR spectroscopy 22| ©OtLY

BANes =

Xt 4 HE P01| Bruker (BioSpin Korea)o| ZRICZ2 B2 Cisteld, X1 i
NMRO| 2ot Zo|(NMR-1,2)E 2AtS| OHE +=7F A/JASLICE X 0= NMR-129| 427t
A 2D NMR% SIS advanced level9 22|91 NMR-29| Z9|= Bruker =92 0}
giel 7|zt Setol AS YU Aol 7 AUE t= E 5+ AL dF9 =FES
=2 & A= NMRe Af%% ISiAM BEEA| gotof & FHEE Zo WES HZSHMAM A

The Aims of Lectures

These lectures will be aimed at those who want to learn 2D-NMR
spectroscopy and possess a basic 1D-NMR spectroscopy and, ideally, have some
experience in obtaining and interpreting NMR spectra in organic chemistry.

Lectures will, however, review some of basic concepts and parameters for the
understanding of NMR spectroscopy and be concentrated on largely the modern
pulsed 2D-NMR techniques to relate the operation of NMR instruments.

Especially, all the parameters for the 2D spectra will be explained with the
related real spectra and newly developed experiments to use easily such as phase
sensitive and gradient experiments will be demonstrated by theory with spectra.
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1 (Thursday, 11/7/2019)

1. Bloch Equation: Nuclear Induction

2. Basic concepts of 2D-NMR

3. Practical aspects of 2D-NMR.

4. Homonuclear double quantum

5. J-resolved spectroscopy

2 (Friday, 11/8/2019)

6. Heteronuclear correlation

7. Heteronuclear correlation (inverse)

8. Gradient experiments

9. Structure determinations

10. Product operator formalism

Classical formulation of NMR.
Laboratory frame

Rotating frame.

Solution of Bloch equation.
Vector model of NMR.

Signal detection and phase.

Principles.

Introducing 2D-NMR

COSY experiment.

Coherence and coherence transfer

2D data acquistion and processing

Axial peak and phase cycle

Quadrature detection of second dimension.
simultaneous and sequential sampling.
(States and TPPI methods)

2D lineshape and digital resolution

Interpreting COSY.

Instrumental artefacts
COSY-45

Long-range COSY

TOCSY

Phase-sensitive COSY

Peak fine structure

Active and passive couplings
NOESY and Solomon equation

Double quantum filtered(DQF)-COSY
INADEQUATE experiment
Variations on INADEQUATE

Homonuclear J-resolved
Heteronucleat J-resolved

Traditional X-detected correlation
One-bond correlation
Multiple-bond correlation

Relay coherence transfer

Heteronuclear multiple quantum corr.(HMQC)
Heteronuclear single quantum corr.(HSQC)
Heteronuclear multiple bond corr.(HMBC)
Transverse relaxation optimized spec.(TROSY)

Signal selection with PFGs
Phase sensitive experiments
g-COSY, g-HMQC, g-HSQC, g-HMBC
Excitation sculpting(water suppression)
Diffusion ordered spectroscopy.(DOSY)

Solution by using 2D-NMR spectra

Manipulation of product operators

Bruker NMR software



