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2D korelacni NMR v pevné fazi - 1990-2000
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van Rossum BJ.; Foerster H.; De Groot HIM.
High-Field and High-Speed CP-MAS '3C NMR Heteronuclear Dipolar-Correlation Spectroscopy of Solids with
Frequency-Switched Lee-Goldburg Homonuclear Decoupling, J. Magn. Reson. 124, 516, (1997).




Optimalizace FSLG

Pro vykon dekaplovaciho pole
pl13 hledame optimalni offset 02.

Adamantan 90°
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2D "H-13C FSLG HETCOR

Jednovazebné korelace

Decoupling
90,35, FSLG cp TPPM
. polarizace CP kontaktni
t, Acquisition doba 50-100 ps.
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2D "H-13C FSLG HETCOR

Vzdalené korelace

Prodluzujici se doba prenosu polarizace az na 5 ms.
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3D 1H-13C FSLG HETCOR

Vzdalené korelace
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'H-13C kontakty: dipolarni spektroskopie

Rozsifeny 3D experiment
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Strukturni fragmenty

3D "H-"3C FSLG-LGCP HETCOR

Form Il "
o

0 Structural fragments determined
' [ from ssNMR spectra
4| I [
1 i I|h
19
10+
-
PP 0.5 ms e 00 3 'm [
H17-C19 H4-C3'] -
5 ‘. H2 c!‘msy’ NW‘(! ")-C3 gs & Eg e
oy 8 ?ﬂ ah pel #
NH£19 o cf? Har 8 N!l'-cwr'
104 v NHC17
Hicts
PPN~ 3.0ms (4-C1(5) ‘ k x
, | il
] : hr K v i
5 | r«zn[m gz
rr'cs W-c1r HI7@1)C17
HigCr9 ' “ ] N!l(Haﬂv csA i )
y L1l L Har-c6™V N Hal-C4
10+ # U NH-C17"
NH.C21" NH.Cr0
T T T T

T T
160 150 140 130 120 ppm 60 50 40 30 ppm




Strukturni fragmenty - geometricka omezeni

13C-"H FSLG-LGCP HETCOR
v porovnani s XRPD vysledky

Upresnéna XRPD struktura Strukturni fragmenty ziskané z ssNMR spekter

2D "H-13C FSLG HETCOR - selektivita

2D 'H-"3C FSLG HETCOR NMR s klasickou HH
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2D 'H-13C FSLG HETCOR - 'H...™H...13C

Stafetovy prenos polarizace
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HH-CP - Béhem delsi doby CP se velka ¢ast 'H magnetizace rozfazuje,
ale také nastava spinova difuze a magnetizace se $ifi mezi vodiky a
teprve po jisté dobé se prenese do vzdalenéjsich '3C.

Korela¢ni signdly reflektuji 'H-"H..."H-"3C transfer.
To je vyhodné pro detekci intermolekularnich kontaktd.

2D 'H-13C HETCOR - krystalovy disorder
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Aplikace: nano-heterogeneous networks

Epoxy-siloxane networks
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2D 'H MAS NMR
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Aplikace: Nano-heterogeneous networks

Epoxy-siloxane networks
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Brus J. etal.,
Self-organization, structure, dynamic properties, and surface morphology of silica/epoxy films as
seen by solid-state NMR, SAXS, and AFM , Macromolecules (2004); 37: 1346.




Aplikace: usporadani v lipidové membrané

colicin Colicin la - Casteéné zaboreny do T, fiter  Mixing De&%“&';{;g
lipidové membrany - rychla spinova 90° LGCP
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DNA - Retézce jsou pouze na povrchu -
pomala spinova difuze.
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Daniel Huster, Xiaolan Yao, and Mei Hong.
Membrane Protein Topology Probed by 1H Spin Diffusion
from Lipids Using Solid-State NMR Spectroscopy, J. Am. Chem. Soc., VOL. 124, NO. 5, 2002.

Lokalizace vody - detekce 'H NMR signalu Mikrokrystalicky protein Crh
(catabolite repression histidine containing
A. Bockmann, M. Juy, E. Bettler, L. Emsley, A. Galinier, F. Penin, A. Lesage, Water-Protein Hydrogen phsphocarrier protein)

Exchange in the Micro-Crystalline Protein Crh as Observed by Solid State NMR Spectroscopy,
Journal of Biomolecular NMR , 32 195 (2005).

Anne Lesage, Lyndon Emsley, Francois Penin,and Anja Bockmann, Investigation of Dipolar-Mediated
Water-Protein Interactions in Microcrystalline Crh by Solid-State NMR Spectroscopy,
J Am Chem Soc 128, 8246 (2006).

2D H-13C HETCOR — mikrokrystalicky systém
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2D "H-13C HMQC-J-MAS - maximalni selektivita
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Inverzni detekce a gradientova spektroskopie

Veniamin Chevelkov, et al. 'H Detection in MAS Solid-State NMR Spectroscopy of
Biomacromolecules Employing Pulsed Field Gradients for Residual Solvent

Suppression , J. Am. Chem. Soc., 125 7788 2003. Om,x e ‘)m,-)?‘
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4.  Potlaceni signalt zbytkové vody -
vzorky musi byt hydratované
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Souhrn
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