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Part I : Routinely Used Experiments

Step 1: rpar (ex: std* , 16RC* )
Step 2: getprosol

Step 3: optimize ns, ol & sw
Step 4: rga

Step 5: zg

Or more carefully /advanced

Step 1: rpar (ex: std*, 1GRC*, 2GRC* )

Step 2: pulsecal (to find 90 deg pulse)

Step 3: getprosol 1H us db (ex: getprosol 1H 10 3.1)
Step 4: optimize ns, ol & sw

Step 5: rga

Step 6: zg



1D 1H Experiments

Experiments

Experiment Details

Note

1D_1H-ZG_zg30

1H NMR using 30 deg pulse

Most useful

1D_1H_zggpw5

1H NMR with solvent suppression

Best suppression

1 D 13C Experiments

Experiments

Experiment Details

Note

1D 13C-2G_zgpg30

13C NMR using 30 deg pulse
with 1H decoupled

Most useful

1D_13C_udeft

13C NMR with 1H decoupled

2006 Improved
version

1D_13C-ZG-couple_zggd30

13C NMR using 30 deg pulse
with 1H coupled

For measuring
coupling constant




2D 1H-1H Experiments

Experiments Experiment Details Note
2D_COSY_cosygpppdf 1H-1H COSY Most useful
2D_TOCSY_dipsi2etgpsi 1H-1H TOCSY Most useful
2D _NOESY_noesygpphpp 1H-1H NOESY Most useful
2D_ROESY_roesyetgp 1H-1H ROESY Most useful

2D 1H-13C Experiments

Experiments Experiment Details Note

2D_HSQC_hsqcetgpsisp2.2 1H-13C HSQC Most useful

2D_HSQC-editing_hsqcedetgpsisp2.2

1H-13C edited HSQC

d21= 1/(2J(YH)): YH, YH3(+), YH2 (-)
d21= 1/(4J(YH)): YH2 only

2D_HMBC_hmbcgplpndqgf

1H-13C HMBC

Most useful

2D_HMBC_hmbcetgpl3nd

1H-13C HMBC J-filter to
suppressed one-bond

Good for “clean” spectrum




Tips on 2D TOCSY & NOESY/ROESY

Experiment Mixing Time Note
TOCSY D9=20-100ms Longer mixing time, more distant protons
can be observed, but... adjacent one might
become weaker
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Tips on 2D TOCSY & NOESY/ROESY

Experiment Mixing Time Note

TOCSY 20-100ms Longer mixing time, more distant protons
can be observed, but... adjacent one might
become weaker

NOESY / ROESY | Depends on MW Need to pay attention on spin diffusion

Molecular Weight | Experiment Mixing Time Note
MW<600 NOESY >500ms (ex:500ms) | Diagonal peaks +
Crossed peaks -
600<MW<1500 ROESY 100ms~800ms All positive
(ex: 250ms)
Mw>1500 NOESY 50ms~200ms All positive
(ROESY suffer less (ex: 120ms)
spin diffusion but
less sensitive too)
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Example on different version HSQC
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Example on different version HMBC
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Part II: Experiments to help identify
“anomer”

oorf3?

saccharides

o-anomer

ACO
sialic acid
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For saccharides oo

HO H

In D-pyranoses in “C1 conformation, the 1H for a-anomer resonance appears
Downfield in comparison with the 3-anomer

I I
10 3 o 7 & 2 } 3 1 0

]er

The vicinal coupling constant between the anomeric H-1 and H-2 protons indicates
their relative orientation, i.e., a large coupling constant value (3J = 7-8 Hz) for an axial
orientation and smaller values for the axial-equatorial (3J = 4 Hz) or equatorial-
equatorial (3J = <2 Hz) ones.

The 13C-1H (Y,) coupling constant is a more reliable criterion to determine
conclusively the anomeric configuration in pyranoses. For D-sugars in the 4C1
conformation, the a-anomeric configuration has a 1JCH value of 170 Hz, which is 10
Hz higher than that observed (1JCH = 160 Hz) for the B-anomer . This difference is
reversed for L-sugars.

Reference:

Fortschritte der Chemie organischer Naturstoffe
Progress in the Chemistry of Organic Natural Products
Volume 92, page 126




For saccharides

o-anomer

B-anomer

Saccharide Anomer

a

B

1H chemical shift

Downfield (larger)

Upfield (smaller)

3
'llH-ZH

< 4Hz

~7-8 Hz

1
JlH-lC

~170Hz

~160Hz

13C Chemical Shift

Upfield (smaller)

Downfield (larger)
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ACO

For Sialic Acid

o-anomer

OAC

Saccharide Anomer

1H chemical shift

3
Jiham

1
J1H—1C

13C Chemical Shift

Cannot be applied!!
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For Sialic Acid

In more biophysical studies, several aspects of sialic acids have been investigated by
NMR spectroscopy. Although so far mainly a-forms of bound sialic acid have been
detected, good differentiation systems for a- and pf-forms are essential, and a number
of empirical rules have been reported [336]. In a heteronuclear 2D-approach it could be
demonstrated that the determination of the geminal C,H coupling constant 2/(C2,H3a)
offers a unique criterion for the anomeric assignment in sialic acid glycosides («, —8 Hz;
B, =3 to -4 Hz) [337]. Also the values of the vicinal C,H coupling constants >/(C1,H3a)
can be applied for this differentiation (o, ~6 Hz; B, ~1 Hz) [55,336,338]. More details with
respect to anomeric determinations have been reviewed in ref. [339].

o-anomer

OAC

ACO

B-anomer
OAC

Sialic Acid Anomer

3
‘lC1-H3ax

~6 Hz

~1Hz

2
JC2—H3a

~-8Hz

~-3, -4Hz

HEW COMPRENENSIVE IECHEMISTRY VOLUME 56
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Glycoproteins 11

edited by
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H. Schachter
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Reference:
Glycoprotein Il, page 289



Experiments to help identify “anomer”

2D Experiments for Coupling Constant

Experiments Experiment Details Note
2D_Homolres._jresqf For determm:?tlon of HH 1H-1H
coupling
2D_HeterJres_hjresqf For determm?tlon of CH 13C detection
coupling

2D_HSQC-nodec_hsqcetgpsisp.cf

For determination of XH one
bond coupling

1H-13C
Most useful

2D_Heterlres-sel_hjresqgf_inept.cl

For determination of XH long
range coupling

13C detection
Good for long range CH

2D _CPMG_HSQMBC_hsqcetgpjclrndxy

For determination of XH long
range coupling

1H-13C




L

/

2D_HeterlJres_hjresqf

Saccharide Anomer

a

p

1H chemical shift

Downfield (larger)

Upfield (smaller)

1) h1c ~170Hz ~160Hz
al
13C Chemical Shift Upfield (smaller) DownWieId (larger)

A

A

20 heteraonuclear J-resolved hjreagf

O

T

B
159.9Hz o
168.8Hz
af.:lzlo S QIQ gla QI? - Qlﬁ | 9|5 o 9|4 | IF,? ;ppn:?j
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2D HSQC nodec_hsqcetgpsisp.cf

Saccharide Anomer o B

1H chemical shift Downfield (larger) Upfield (smaller)
3) 1 HoH 7-8 Hz < 4Hz

1) h1c ~170Hz ~160Hz

13C Chemical Shift

Upfield (smaller)

Downfield (larger)

J

i

20 HEQC no-decoupling hsgeelfgpsisp. of

171.8Hz

S T

163.5Hz

5.5

5.4

4.5

| T
4.0 FZ2 foonyg

F1 fppr]

102 100 93 a6 o4 az

104
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2D HeterlJres-sel _hjresqf _inept.cl
But 13C-dectection, so better with 13C-cryorpobe
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2D CPMG_HSQMBC_hsqcetgpjclrndxy

Sialic Acid Anomer o B
3) c1-H3ax ~6 Hz ~1Hz
%) ey H3ax ~-8Hz ~-3, -4Hz

)

i=n

:

20 CPMG-HSQAMBC

5.5Hz
Coupling constant value
D too small to measure....
| | | | T T T T | T T T T |
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Part ITI: Experiments to help
"building unit” assignment

Ex: Polysaccharides

f e d
Gal-§-1-4-GleNA c-B-1-2-Man-a-1

Kk J \6
Gal-p-1-4- -1 3

e 7

sMan-a-1
i h
Gal-B-1-4-( .‘Ir\_\r-ﬁ-l/

c b a
Man-p-1-4-GleNAc-p-1-4-GlcNAc-Asn

or
Peptides



1D Selected Excitation Experiments
Use button NMR

Q, Bruker TopSpin (Student License) o _J
File Edit View Processing Analysis Options Window Help
Da®B&e B B2dad A AL Fdwbpbh &8 /|0 3
2/2*0/8 2 WA RCOE » Qe & 5 4T T 4
: [@ 1GRC.00092014 15 1 Dnmr [ B [
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Mew | Lock| Tune| Auto
Step 1: collect 1D S

Step 2: intergrade peak to be selected 7 --

& smet og” I

Step 3: type “bnmr”
Step 4: click on the experiment you like
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1D Selected TOCSY selmigp.2
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Tips on selected TOCSY : optimize mixing time
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2D Selected Excitation Experiments
Selected TOCSY based

Available online at www.sciencedirect.com

ScienceDirect Carbohydrate
RESEARCH

Carbohydrate Research 343 (2008) 13331345

2D Selective-TOCSY-DQFCOSY and HSQC-TOCSY
NMR experiments for assignment of a homogenecous
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“International Graduate School of Arts and Sciences, Yokohama City University, 22-2 Seto Kanazawa-ku, Yokohama 236-0027, Japan
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2D Selected-TOCSY type experiment

GRC Parameter Set

Experiment Details

Note

2D_SEL_TOCSYHSQC_

Selected “building unit” HSQC

Need to adjust tocsy

sel-tocsyhsqc.cf mixing time
2D_SEL_TOCSYDQFCOSY_ Selected “building unit” DQFCOSY Need t.o.adjL!st tocsy
sel-tocsycosy.cf mixing time
Need to adjust tocsy
2D_SEL_TOCSYNOESY_ Selected “building unit” NOESY mixing time

sel-tocsynoesy.cf

& noesy mixing time

Step 1: set up cnst21=01 (center of the spectrum) in ppm

Step 2: set up const22=The peak you like to select in ppm
Step 3: optimize d9 (ms) (ex: 60-210ms)

For selected-TOCSY-NOESY

Step 4: optimize d8 (ms) (ex: 300ms)

*For Best Result , you may use shape tool to optimize shape pulse

power level !!




Example: 2D Selected TOCSYHSQC
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Example: 2D Selected TOCSYHSQC
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Example: 2D Selected TOCSYHSQC
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Available glycobiology NMR experiments in
Academia Sinica NMR core facility

KR AARARLEC EE \ mnv | ®EY | Anv | #xv

Genomics Research Center, Academia Sinica
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CFPSA | National Genomic Research | Academia Sinica | English Version
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s cooled preamplifiers for 1H/13C/2H with Z-gr
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routine applications. AVS00_R is also connected to a LC system which consists of an Agilent Quaternary Protein X-ray

Chromatography System and Bruker LC-NMR accessory including on-flow, stop-flow, column switch, extended

oop sampling, and solid phase extraction options. A CrycFit accessory with 30ul flow cell is available for LC-NMR

application. The AVB00_L spectrometer is a three-channel system equipped with a Smm TCI cryoprobe
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l Spectrometers Page
(LH/13C/15N triple resonance probe head with cooled preamplifiers for 1H/13C/2H with Z-gradient) which could

+ Simple Operation be used for biomalecular NMR application. A SampleXpress Lite , which hold up to 16 samples, has been installed
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Calibration Curve
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