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SPECTRAL EDITING
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Editing

sideband suppression

«discrimination of G ,atemary): CH, CH2, CH3
» Non Quarternary Suppression (NQS)
 Polarization/Polarization Inversion (CPPI)

Relaxation (in CPMAS experiments)

*T, and T, measurement for X (e. g. 13C) using CP
-T;and T,, measurement for 'H using CP
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Spinning Sideband Suppression:
Spinning speed may be limited due to
« hardware
« sample shape (e. g. spinning fibers or tablets)
« sample behaviour (e. g. phase changes under pressure)
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- TOSS
Total Suppression of Spinning Sidebands

90,
g decoupling
Jl contact
180, 180, 180,
13C acquire :
contact
K o .
T/ Trot B/ Trot 73/ Trot Ta/Trot T5/Trot Tiotal/ Trot

TOSS A | 0.1885 0.0412 0.5818 0.9588 0.2297 2.0000
TOSS B | 0.1225 0.0773 0.2236 1.0433 0.7744 2.2412
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TOSS
Total Suppression of Spinning Sidebands
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HCI
L-tyrosine hydrochloride
top:
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4mm probe
5 kHz spinning
(fo= 200 ps)

bottom:
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90,

14 i decoupling
dephase
< >

contact

180

\ aquire

13C

contact

refocussed (Hahn echo) version to avoid phase distortion
Lyephase fOr 1°C: typically 20 - 100 us

Principios Basicos de RMN en sélidos destinado a usuarios: 24-28 de noviembre 2014



WJ\M AN

T T T T T 7 1 T T /1
180 140 120 100 80 60 40 20 0

13C
(

ppm)

[ — 1
180 1 20

WWWMWWWWWMWMNWWW

5" (ppm)

Principios Basicos de RMN en SO|IdOS destinado a usuarios: 24-28 de noviembre 2014

CHS3 not supressed

0
N0

PSS

H
Nitazoxanide

Top: Standard CP
Bottom: NQS

40us delay
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ombined with NQS

90,
I i decoupling o decoupling
+“—>
contact
180, 180 180, 180,
13 aquire
contact

Tl Tz

dephasing delay within TOSS timing

T/ Trot T/ Trot T3/ Trot T4/ Trot T/ Trot Tiotal/ Trot
TOSS A | 0.1885 0.0412 0.5818 0.9588 0.2297 2.0000

TOSS B 0.1225 0.0773 0.2236 1.0433 0.7744 2.2412
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90«

y °
'H \ = decoupling
olarization %‘%&g\i\
1P 1nvers.
13C aqu1re X
contact

inversion time for '3C: typically 20 - 400 us
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Enhancement

= sensitivity (and faster recycling) for X
= resolution (for 1H)



,!se Sequence

CO I |
130 H

13C T1 measurement



1H T1 measurement via 13C spectrum —resolution
Drawback: spin diffusion
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0.9 s
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0.4 #
0.3 [
0.2 f
0.1+
0.0-g
T T T T T T T T T
0.5 1.0 15 2.0 25 3.0 35 4.0 45 sec
+—— Peak No. 1 at 175.149 ppm, satrec, I[0] = 8.502e-01, T = 488.003m (1)
X—— Peak No. 2 at 42.392 ppm, satrec, I[0] = 9.977e-01, T = 487.864m (2)

12.5 kHz
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0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 45 sec
+—— Peak No. 1 at 175.058 ppm, satrec, I[0] = 8.120e-01, T = 580.161m (1)
X—— Peak No. 2 at 42.283 ppm, satrec, I[0] = 9.989e-01, T = 582.025m (2)
10.0 kHz
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+—— Peak No. 1at175.112 ppm, satrec, I[0] = 5.528e-01, T = 720.245m (1)
X—— Peak No. 2 at 42.265 ppm, satrec, I[0] = 9.981e-01, T = 724.414m (2)

5.0 kHz
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ure 6. '3C magnetization as a function of the spin-lock time  for selected carbons in the T4 oc experiment. The fittings of the
rerimental data to the Egn (1) are shown. (a) (HCL.CIP)sAl (1), (b) (HCIL.CIP)»sAl (Il), (c) (HCI.NOR)sAl (1), (d) (HCI.NOR)3Al (ll). Th

T [us]

Jes obtained from the fittings are given in Table 4.
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Quantitative CP: QUCP

()
l(Dz

| CP DARR Decoupling

LOF ds

D3
S CP I Mixing-timel'II

The QUCP pulse sequence. The DARR irradiation with intensity of m,, = vyas is applied
on | channel during the mixing time. Solid bars denote n/2 pulses. Phase cycles: ®1 =
X,X; @2 = y; @3 = y,V,Y, V. X, X, X,X; D4 = X, X, X, X,V,Y,Y,¥; D5 = X,X,y,V,X,X,,Y; receiver =

VoY X, X, Y, Y X, X.

G. Hou et al. / Chemical Physics Letters 421 (2006) 356—-360
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13C MAS spectra of uniformly 13C, 15N-labeled tyrosine
acquired with a single 90 pulse with proton decoupling (a), CP
(b), QUCP (c) and NOP (d, e). Eight FIDs were accumulated for
each experiment, and the spectra were plotted on the same
amplitude scale. The relaxation interval was 500 s for (a), 16 s
for (b—e). The contact time was 0.5 ms for (b) and (c). For QUCP
experiment, the DARR irradiation time was 1 s. The mixing times
are 10 and 20 s for (d) and (e), respectively.




