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omputational QN

E ANALYSIS & VERIFICATION !
accurate spectral parameters — diagnostic couplings
derstand second-order spectra
and 4D structure

ITATIVE ANALYSIS
ptive Spectral Libraries; storage of spectra
iling of mixtures

chemistry applications: kinetics, thermodynamics, ...

e, Laatikainen & al, in Encyclopedia of Magnetic Re
lley & Sons, Ltd.
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spectrum can be simulat
(Quantum Mechanical) model
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it way to transform spectrum I(v) to spectral par
e iteratively: guessing trial parameters, simt
n and then trying to improve (iterate
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um Mechanica
Analysis (QMSA)

I(v) is sum of spectra of chemical components (S) anc

) = 2X%,5,(v)+B(v)
rum S is a function of spectral parameters w = chemical shifts
onstants and A = Line-widths, R= Response factors and Line-She

(v) = F.(v,w,J, A4, R, Line-shape)

Structure analysis: I(v) =>w & J
Juantitative NMR: I(v) => x,, (populations)

an be different for each spin-particle, in optimal case response fac
ignificantly with solvent suppression, T2 edition, etc. The line-sl
ombination of Lorenzian and Gaussian functions, and assu

ear mathematical problem !!
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The RESPONSE problem

Experimental conditions (pulse sequence, solvent suppression, etc.) may lead
significant deviations from theoretical intensity ratios of proton signals !!

Response factor R = Observed intensity/ Expected intensity (Reference)
R=1.0 means that the responses (signal area) of protons are equal, R= 0.80 means that the signal of a proton
Is only 80% of that of reference proton (the proton having the strongest signal).
R’s can be optimized in SpinAdder, usually forcing them toward 1.0 (or to any default value) to avoid
problems arising from overlap of signals

Response factors of a- and b-glucoses determined measured with different settings.

Proton gH2 Hb gpresat® presatd gpresat® presatd
D,0 D,0 D,0 D,0 H,0+D,0  H,0+D,0
a-H1 0.962 0.875 0.960 0.880 0.950 0.924
a-H2 0.974 0.993 0.965 0.993 0.904 0.909
a-H3 1.000 0.910 1.000 0.920 0.969 1.000
a-H4 0.978 0.953 0.990 0.990 1.000 0.978
a-H5 0.965 0.997 0.975 1.000 0.850 0.885
a-H6A 0.977 0.997 0.953 0.994 0.884 0.868
a-H6B 0.975 1.000 0.955 0.981 0.811 0.840
b-H1 - - - - - -
b-H2 0.988 0.869 0.949 0.840 1.000 0.993
b-H3 0.996 0.955 0.978 0.945 0.986 1.000
b-H4 0.986 0.959 0.951 0.926 0.952 0.954
b-H5 0.989 0.993 1.000 1.000 0.974 0.989
b-H6A 1.000 1.000 0.913 0.914 0.870 0.881
b-H6B 0.982 0.987 0.904 0.908 0.845 0.863

a Basic 1H spectrum (zg): ds=4, ns= 8, ag=7.7s, rd=52s and 90 pulse.  Basic 1H spectrum (zg): ds=4, ns=32, aq = 7.7s, d1 = 2.3s and
90 pulse. ¢Noesypresat (noesygpprld): mt=10ms, ds=4, ns=8, aq=7.7s, d1=3s, d2=49s and 90 pulse. ¢ As in ¢, but d2=0.

Glucose RESPONSE factors depend on experiment (JMR, 2014), the worst values are obtained with water suppression in
90% H,0, in D,O with sufficient relaxation delay the values are > 0.96 !



icles, 8 sub-systems =




| MeBmtl

eValll Abu2

M
LeulO
Sar3

pin-particles, in




> CONCENTRATIOI




Standard deviation vs. mol%
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Quantum Meche
Analysis (QQMSA)

um I(v) Is sum of spectra (S) of the chemica
ts and background (B):

Ilv) = 2%, 5,(v) +B(v)
2ach spectrum is a function of spectral parameters
S(v) = F.,(v,w, ], 4, R, Line-shape)

Concentrations!

o

gQMSA: I(v) => x;

echanical rules between the positions and inte
aximum prior knowledge !
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SA - Limitatic

etabolites?
Ic range of 0.1-100 %

cations:

y mixtures and impurity analysis

asma, CSF, lipid extracts of serum, urine, ...
axtracts, juices, ....




/e Spectral Libra

tral parameters obtained from QMSA
Imum storage space & fast

pectra can be simulated

— at any field

— with any line-width and line-shape

— at any parameterized condition
ee of artefacts, impurities etc.
JMSA with IT’s

geted ASL’s




2 basis of the 500 MHz spec
e-width was 1.0 Hz in all the spectra.

800 MHz

80 MHz, ..a downshifting!
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