Nukledrni magnetickd rezonance
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— AE = hv

e () e
B

Jadra s nenulovym jadernym spinem, prakticky nejéastéjis [ = 1/2.
Napriklad:

1H (99,99 %), 3C (1,1 %), *N (0,37 %), 1°F (100 %), ?°Si (4,67 %),
31P (100 %). ..
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Nukledrni magnetickd rezonance
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Rezonanéni frekvence:

Chemicky posun:
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Nukledrni magnetickd rezonance
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Nukledrni magnetickd rezonance

3H

N=CCH,0CH,
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Chemical shift (8, ppm)
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Nukledrni magnetickd rezonance

Pocet chemicky neekvivalentnich atomd vodiku?
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NMR — spin-spinova skalarni interakce

HoH
—C-C-H
Y
Py
) N N ¥
]\ A Tt
_A A ;
E * kvartet * . J%I:Ii
Polarizace prenasena vazbami. Obvykle pozorujeme pres 1 az 3 vazby.
Pocet linii:

N=2nl+1
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Nukledrni magneticka rezonance

CoHsBr

3.6 35 34 33 180 1.70 1.60
CHCl, M TMS
| |
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
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Nukledrni magnetickd rezonance

PPM
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Nukledrni magnetickd rezonance

3
C5H4Cly
24 2.0
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1
JL
9.0 8.0 7.0 6.0 5.0 4.0 30 20 1.0 0.0

(8, ppm)
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Nukledrni magneticka rezonance

C3H7Cl

I ————————
44 43 42 41 40 j{

10.0 9.0 80 70 6.0 50 4.0 30 20 1.0 0.0
(5, ppm)
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NMR — propyl-acetat
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Hmotnostni spektroskopie

w _, - o

iontoyy iont_ové kvadrupol detektor
zdroj optika

vzorek

Bromethan:

Abundance: 108110

miz0 7 30 40 50 60 i a0 Eil 00 10 T
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Typické fragmentacni reakce po El

Alkany
Pentan:

® .
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Typické fragmentacni reakce po El

et

® .
QCHfCHrCHs —_— QCHZ + CHy~CH;  [M-29
CHa 1 CHa
HoC—C—CHp—CHp—CH HeC—C® + CHa—CHp=CH
CH3 ] CH3
QCHZ—CHQfCH,x M' 120
L)IJ
g o o1
z 80
‘2 40 120
= 20
2 BV SOV PSP POV R ERPVOPI T RS | N OO ssassdels
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

m/z

Jaromir Literdk C2022 — Spektrélni charakterizace organickych latek



Typické fragmentacni reakce po El

Alkoholy
a-Stépent:
o+
OH OH
| i .
G R G, *+ HL-R
R” T CH, R7® H
H
Eliminace vody:
o+
o T
-~ ®
R/?\C/C\ HZO + /C\C/C\
H T R a
Y H R
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Typické fragmentacni reakce po El

Aminy

a-Stépenti:

Y Y
_C__R _GC. + HxC-R
R 1 “CHa R™®H
H
Ketony s atomem vodiku v y-pozici
McLaffertyho presmyk:
H " H. ®
Ho!_H 0
"o CHy !
i -
H,C.  -C. CHz g ™ R
2 CH, R Chs
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Zastoupeni isotopll

Relativni Relativni Relativni

Prvek  Isotop . Isotop . Isotop B

zastoupem zastoupenl zastoupem
Uhlik e 100 e 1,11
Vodik H 100 2H 0,016
Dusik N 100 N 0,38
Kyslik 10 100 70 0,04 180 0,2
Fluor F 100
Kiemik  28Sj 100 2g; 51 30g; 3,35
Fosfor %p 100
Sira 329 100 S 0,78 g 4,4
Chlor B¢ 100 3¢l 325
Brom ™Br 100 sigy 98
Jod 127) 100

Dusikové pravidlo
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Hmotnostni spektroskopie

Abundance
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Hmotnostni spektroskopie

ol NH, -~ OH B
o OO C
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Hmotnostni spektroskopie

T O oy
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Hmotnostni spektroskopie

[©/CI [@rNHZ ©/OH [gBr
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Uréeni molekulové hmotnosti

Abundance 141
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Intenzita iontu v oblasti molekulového iontu

’ m/z ‘ Intenzita ‘

142 100,0 %
143 7.0 %
144 1,0 %
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Uréeni molekulové hmotnosti
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Infracervena spektroskopie
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Infracervena spektroskopie
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Infracervena spektroskopie
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Infracervena spektroskopie

CH3CH,CH,CH,CHCH |
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Infracervena spektroskopie

Transmittance (%)
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Priklad ¢. 1
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Priklad ¢. 2
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CSHIUO
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Priklad ¢. 3
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