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Develop practical understanding of how NMR spectroscopy is used to resolve carbohydrate
structures. This module covers NMR active nuclei, key 1D and 2D experiments, data
interpretation for linkage and anomeric configuration, and basic conformational analysis for mono
and oligosaccharides.
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S e s s i o n  I n d e x

Session 1 — NMR Fundamentals for Carbohydrates Session 2 — 1D and 2D NMR Experiments for

Assignment Session 3 — Interpretation, Linkage and Conformation Session 4 — Mini Capstone:

NMR Structure Elucidation Case Study

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

NMR Fundamentals for Carbohydrates

NMR principles and hardware overview

m a g n e t ,  p r o b e  a n d  g r a d i e n t s  s p e c t r o m e t e r  f i e l d

s t r e n g t h s  l o c k ,  s h i m  a n d  t u n i n g  b a s i c s

NMR active nuclei and relevance for glycans

1 H  a n d  1 3 C  o b s e r v a t i o n  s e n s i t i v i t y  a n d  n a t u r a l

a b u n d a n c e  d e c o u p l i n g  c o n c e p t s
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Sample preparation for carbohydrate NMR

c o n c e n t r a t i o n  a n d  p H  d e u t e r a t e d  s o l v e n t s  r e f e r e n c e

s t a n d a r d s  a n d  t e m p e r a t u r e

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

1D and 2D NMR Experiments for Assignment

1D spectra and basic interpretation

1 H  a n d  1 3 C  r e f e r e n c e  s p e c t r a  c h e m i c a l  s h i f t s  a n d  J

c o u p l i n g s  a n o m e r i c  r e g i o n  i n s p e c t i o n

Key 2D correlation experiments for carbohydrates

C O S Y  a n d  T O C S Y  f o r  s p i n  s y s t e m s  H S Q C  a n d  H M Q C

f o r  1 H – 1 3 C  p a i r s  H M B C  f o r  l o n g  r a n g e  l i n k s

NOESY and ROESY for spatial proximity

N O E  p a t t e r n s  i n  p y r a n o s e s  m i x i n g  t i m e

c o n s i d e r a t i o n s  l i n k  t o  c o n f o r m a t i o n  a n d  c o n t a c t s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Interpretation, Linkage and Conformation

Assigning residues in mono and disaccharides

s p i n  s y s t e m  i d e n t i f i c a t i o n  a n o m e r i c  c o n f i g u r a t i o n

c u e s  c o m m o n  c h e m i c a l  s h i f t  r a n g e s

Determining linkage positions and connectivity

H M B C  c r o s s  p e a k s  f o r  l i n k a g e s  d i f f e r e n c e s  f o r  1 – 3

v s  1 – 4  l i n k s  b r a n c h  p o i n t  s i g n a t u r e s

Conformational analysis and dynamics indicators

J  c o u p l i n g  a n d  d i h e d r a l  a n g l e s  N O E  p a t t e r n  b a s e d

http://www.nthrys.com
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m o d e l s  t e m p e r a t u r e  a n d  p H  e f f e c t s

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: NMR Structure Elucidation Case Study

From spectra to structure for a model oligosaccharide

T h e o r y  p l u s  P r a c t i c a l

Stepwise assignment using 1D and 2D datasets

b u i l d i n g  a n  a s s i g n m e n t  t a b l e  a n n o t a t e d  s p e c t r u m

f i g u r e s  l i n k i n g  t o  g l y c a n  c a r t o o n s

Deliverables: annotated spectra and structure summary

P D F  o r  P P T X  r e p o r t  a s s i g n m e n t  s p r e a d s h e e t  f i n a l

g l y c a n  s t r u c t u r e  d i a g r a m

http://www.nthrys.com

