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Agregacni chemicky posun - 3C CP/MAS NMR
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Agregacni chemicky posun - 3C CP/MAS NMR
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Agregacni chemicky posun - 3C CP/MAS NMR
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13C CP/MAS NMR organickych latek

TAXOL 13C CP/MAS NMR spektra
krystalickych organickych latek
Cy7HsiNOy 4
R , s ws
- vice molekul v nezavislé casti

krystalografické jednotky

13C CP/MAS NMR
6,5 kHz

13C CP/MAS NMR
Jﬂwk 15 kHz
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13C CP/MAS NMR organickych latek

0Ac TAXOL

CaHsiNOwy
Exact Mass: 853.33
Mol. Wt 85391

13C CP/MAS NMR
6,5 kHz

13C CP/MAS NMR
JVU‘AW‘( 15 kHz
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Potlaceni rotacnich signald

H PERINDOPRIL

13C CP-TOSS/MAS NMR
TOtal Sideband Suppression

13C CP/MAS NMR TAXOL
\cooEt 6,5 kHz
Nestabilni pfi vy3sich frekvencich
rotace i pfi aktivnim chlazeni
(tlak = fazovy p fechod )
MAS 15kHz, t=10 min
Forma |
13C CP-TOSS/MAS
= A NMR
l 6,5 kHz
MAS 15kHz, t=360 min
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Potlaceni rotacnich signald

Dixon W.T.
NMR Spectra in Spinning Samples (TOSS), J. Chem. Phys. (1982);
77: 1800.

-y (arbitrary)

TOSS

Teceiver
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13C CP-TOSS/MAS

13C CP/IMAS NMR

13C CP-TOSS/MAS NMR
TOtal Sideband Suppression

TAXOL
6,5 kHz

N NMR
Casovani prodlev mezi 180° pulsy 6.5 kHz
A/t | At/ | At | Atst | At/
0,1226 | 0,0773 | 0,2236 | 1,0433 | 0,7744
0,1885 | 0,0412 | 0,5818 | 0,9588 | 0,2287 . ; . Y . . ; ,
200 150 100 50 0 ppn




Potlaceni rotacnich signalt - extrémni CSA

11950 MAS NMR
11950 MAS NMR:

Anizotropie chemického posunu 500 -100 ppm -
93-186 kHz (spektometr 11,7 T)

ssh
Ultra-rychlé rotace 35 kHz - nedostatecné Isotropni chemicky
TOSS - nefunguje posun
ssb
Nutno méFit nékolik spekter pfi riizné frekvenci Sy
rotace ssb
1195n MAS NMR
ssb ssb 12 kHz
ssb  ssh
ssb
1195n MAS NMR
14 kHz
T T T T T
100 0 -100 - 200 -300 ppm

Potlaceni rotacnich signalt - extrémni CSA
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Rotacni signaly - vlastni hodnoty CSA

Urceni vlastnich hodnot tenzoru chemického posunu

400 300 200 100 i 100 20

Z intenzit rota¢nich signall lze urcit vlastni hodnoty tenzoru
chemického posunu

Z 1D spektra pouze pro jednoduché slouceniny
Pro slozité latky - 2D separacni techniky.

D. W. Alderman, G. McGeorge, J. Z. Hu, R. J. Pugmire, D. M. Grant
Mol. Phys. 1998, 95, 1113.

Rotacni signaly - vlastni hodnoty CSA

Urceni vlastnich hodnot tenzoru chemického posunu
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define pulse pu21
define pulse puZ2

define pulse pu23 s

define pulse pu24

define pulse pu25 |
define pulse pu26 100

16667s/cnst31-p2/2-10u”
16667s)/cnst31-p2”
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.
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1 & o2 irecycle delay
f0u Bt 121 ipower leve for CP 250
100 B12:42 preselect pl12
drive for F2 |
(p3 ph1):f2 ,proton 90
pulse’ ) . 300
3u ;allow time for the phase shift F2
: ;contact pulse
1set decoupling power level 350]

300 250 200 150 100 50 0 -50 -100 ppn

D. W. Alderman, G. McGeorge, J. Z. Hu, R. J. Pugmire, D. M. Grant
Mol. Phys. 1998, 95, 1113.
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NQS: potlaceni CH a CH, signall

13C CP/NQS/MAS NMR Non-Quaternary Suppression
potlaceni CH, a CH signald
silnou dipolarni interakci

C a CH, signaly zdstavaji
(vzdalené protony + rotace)
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13C CP/MAS NMR
15 kHz
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13C CP-NQS/MAS NMR
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CPPI: potlaceni CH a inverze CH, signalu

13C CPPI/MAS NMR Cross-Polarization Polarization Inversion

90° Decoupling Rozhoduje dynamika cross-polarizace cp PI

1H:ﬂ 1. CP - maximalni signal -CH,
2. Pl - depolarizace CH-

CP: 1-2 ms CH prochazi nulovym bodem
13 -i Pl: 45-65 ps CH, uz je negativni CH,-

-
i

Cim siln&jsi dipolarni
interakce tim rychleji se
vystavuje 3C
magnetizace

13C CPPI/MAS NMR
15 kHz Nejrychleji pro

CH,>CH>CH;>C
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CPPI: problém se segmentalni dynamikou

Pozor na rychlé vnitfni pohyby celych segmentt
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sSAPT: vyuziti 'H-'3C J-interakci

Rozhoduje velikost J-interakce a pocet vazanych atomi 'H

Decoupling
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MAS - potlaceni CSA a heteronuklearnich 'H-13C interakci

180° pulsy - refokusace 'H a 3C chemického posunu _ o7,
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ss-APT vs. CPPI
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Vyuziti 13C-13C J-interakci - CP-INADEQUATE

2D '3C-13C refokusovany CP-INADEQUATE 90°,, CP Decoupling
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HETCOR & CP-INADEQUATE
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Souhrn

Agregacni chemické posuny TOSS - potlaceni rotaénich signala

NQS - potlaceni CH, a CH
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CPPI - potlaceni CH ss-APT

10



