Prifazovani signalu korelacnich spekter
NMR pevného stavu

Seminar gridového pocitani 2014



Struktura Aspirinu

kvantové chemické vypocty se zahrnutim periodicity




predicted values after the referencing
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The Isotropic 3¢ chemical Shifts (in ppm) of Peptides 1 and 2
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isol.: RMSD ~ 5 ppm
y =1.00357*x
(r* = 0.99831)

cryst.: RMSD ~ 1 ppm

y =1.02457*x
(r* = 0.99991)
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z: Czernek, Pawlak, Potrzebowski
Chem. Phys. Lett. 527 (2012) 31-5
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mereni: chemicky posun (6); vypocet: chemické stinéni (o)
o = o(standard) — o
hodnoty v ppm



Struktura Naproxenu




Korelacni spektrum Naproxenu
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AVAL IV 4

Prirazeni spektra Naproxenu
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'H chemical shift (ppm)
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13C Chemical shift (ppm)
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Experimentadlni (0) a teoretické (¢) chemické posuny

. ' n * , — )%
s@n i=1(a*8(C);+ b —a(C);)

sin | Ljka(e+ o(H); +d - o(H);)

* €(©;=axa(C);+b; e(H)j=cxo(H);+d
« n <m:mdvojic [6(C)y; S(H)k]prok =1,2,...,m

* p(H) =6H)k — e(H)y; (O = 6(C)g — (O

* npm) = |[(p, ™)l norma... Kovariance:
1 _ _
* Spm = k=1 (MO — ) (p(H)k — p)
_ 1 1
* T=—2k=1T(Cy; p = — k=1P(H)



Implementace

testovaci: Matlab vypocetni: Fortran 77

* bez nutnosti deklaraci e ovéreno pro az 12 paru

e P=perms(v) * zInternetu (Roseta Code)

e [B,IX] = sort(A,...) * zlInternetu (? z psu.edu)

e vSe ulozeno (mozno napl. * pro danou permutaci:
okamzité vykreslit Feseni): pokud SD (C) < 2 ppm

pokud SD (H) <1 ppm
ulozit

jinak dalsi permutace
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na zaver vypis pro analyzu

e 12 paru: asi 3 minuty CPU

3¢ chemical shifts (ppm)



Zdroje + podékovani
spektra Aspirinu: J. Brus (Czernek & Brus, Chem.

Phys. Lett. 2014, 608, 334—-339)

spektra Naproxenu: z Ando et al., J. Pharm. Sci.
2012, 101, 32143221 a jejich simulace
z doi:10.106/j.cplett.2014.11.031

chemické posuny pro 12 13C — 1H para: Fred Vogt
(Vogt et al., J. Pharm. Sci. 2012, 102, 3705-3716)
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Assigning Carvedilol C,,H,.N,0O,




Assigning Carvedilol C,,H,.N,0O,




Assigning Carvedilol C,,H,.N,0O,
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calculated shieldings (GIPAW-PBE in CASTEP)
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The Partial '*C Isotropic Data of Carvedilol
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measured chemical shifts (JBOOT)

max = 3.65
rmsd =1.18
avg = 0.84

PO =
—1.0001 169.29

max =1.86
rmsd = 0.87
avg =0.72

PO =
—-1.0005 169.33

COFROm<=Tmr0O OQZ—Z0o0»
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Partial "H Isotropic Data of Carvedilol-l

2 3 4 5 6
measured chemical shifts (JBOOT)

max = 0.48
rmsd = 0.23
avg =0.17

PO =
—0.9638 30.69

max =1.55
rmsd = 0.49
avg =0.32

PO =
—-0.9471 30.61

COFROm<=Tmr0O OQZ—Z0o0»



Theory vs Experiment for Carvedilol-l
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H shifts: simulated {circles) f exptl (squares)
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H shifts: simulated {circles) f exptl (squares)
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Correlating Atoms Designated as 1 and 2"

H1a [255 215 0] Gold
H1b [222 184 133] Burlywood
H2"a [250 126 114] Salmon

@ H2"b [139 69 19] Saddlebrown

2 2.5 3 3.5 4 4.5
'H shifts: simulated {circles) / exptl {[squares)

COFROm<=Tmr0O OQZ—Z0o0»



Theory vs Experiment for Carvedilol-l
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rmsdC = 1.34
rmsdH = 0.21
covariance = 0.129
norm==6.11

H shifts: simulated {circles) f exptl (squares)
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rmsdC = 0.92
rmsdH = 0.50
covariance = 0.179
norm=4.21

H shifts: simulated {circles) f exptl (squares)
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