Today Next Class

Section 14.1 - 14.9 Section 14.10 - 17
Introduction to Nuclear Magnetic Resonance, Splitting and Multiplicity
Shielding, Chemical Shift, and Integration

Section 14.20

Section 14.10 - 17 13C {1H} NMR
Splitting and Multiplicity

Practice Determining Structure Based on

Spectroscopic Data

Second Class from Today Third Class from Today

Chapter 15 Chapter 15
Carbonyl Chemistry Carbonyl Chemistry



What makes 'H’s Different or the Same Section 14.3 -14.7
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Why Are Some Further to the Left or Right?
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&wﬂj Crgnn 2L 0 adom3 4
0 ?
Kf )I\/?H
”3?/&&0 *H, K; ot f
[ P
b3 hoads amay y bords )
SCrom
i ) Ik ama Jj; * H;LM
@ 4 m a/ f
Adx,gm/\ﬁﬂ/\\&pél/\ff 5 0 “;M//{j
U\A ) Y row o
&
P Lol
M’J
2 J“L Ljed,é-t//
s pt1
" [( A I"‘Q?
X,[&\‘Q T T .C;z{bq
H atom s C/ou to em e(pments U ulons [M/M

Weer ¢ dran e ard

qre Jeézue {P(Lﬂ/{

have

m dr/rlan hev

_{Ltle/ofwg



Why Are Some Further to the Left or Right?
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Why Some Further to the Left or Right? Section 14.3 - 14.7

Practice: How many peaks? Assign letters alphabetically based on expected position in the NMR

spectrum: A farthest to the left, B first peak to the right of A, etc.
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Characteristic Chemical Shifts
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4The values are approximate because they are affected by neighboring substituents.
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(ppm)
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Section 14.3 - 14.7

Table 14.1 Approximate Values of Chemical Shifts for 'TH NMR?

Approximate
chemical shift

(ppm)

6.5-8

9.0-10

2.5-4

2.5-4

4-4.5

Variable, 1.5-4

Variable, 2-5

Variable, 4-7

Variable, 10-12

Variable, 5-8




What Does the Integration Tell Us?
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Integration: What ratios will the computer give us if the smaller peak is Section 14.9
assign and area of 1?
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Multiplicity: Why are there several lines in some peaks? Section 14.11 - 14.14

Predicted 1TH NMR Spectrum
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Multiplicity: Why are there several lines in some peaks? Section 14.11 - 14.14

Scalar or First Order Coupling
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Multiplicity: n + 1 rule Section 14.11 - 14.14

For H to H coupling, the pattern of lines in a peak is n + 1, where n is the number of magnetically
inequivalent H atoms 3 bonds away from the H atoms causing the resonance peak.
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