PR

(3) b_palaall
ilialy dpiliagll sl
4 oso“s 0’0 } ?

o dmb |

S sl Qe (S ekt 3.}
s.abd@tu.edu.ig




Culifiall Ao gana Cligig Ay i e Jany s gl 98 g dalus de ganay Aliaiia i Cial)

58 § AibaasS Aal (6 THNMR il ¢l 1 Jlavally LUl i AUl 5 guaa iy

Low field high field

CH; CHs & ppm

A5 AR (+3/2, +1/2, -1/2 , -3/2 )il ) g} CH3 ligign s <N gl 2o g
P Sy 1030301 Ay il Ul o) Jaghad day ) () CHp Aad jladi )
. CH3 gy CH2 48 gana jladil) *

| |
i t oW
+312 i1 W2

i Wt

+1/2 -1/2

ol ha S (2141 ) QN a5 [=3/2 Aad Le 08590 a s Al iy glese guda g e
P (X ABall e



1 : 3 : 3 : 1

ft I H

+1 -1

0
1 : 2 : 1

protons on the heter o atoms 3 e &3 e @il gi g )



IntensiLy

Examples on signals for some compounds in NMR spectroscopy

BrCH,CHBtr,
two peaks
doublet
three peaks
triplet <
Y
‘ — —
b / CH,
AN
H -— JJK
L
B I I L L L L L L
8 7 6 5 4 3 2 1 0
ppm
Methyl acetic acid
|
|
|
* ﬁf
CH,—C—0—CH,
[MS
MO 1
10 g 5 7 6 5 4 3 2 1 0 ppm
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Chemical shift (8)



Bromo ethane

Intensity ———

TMS

CH;;CHQBT I

10 9 8 7 6 5 4 3 2
©2001 Brooks/Cole - Thomson Learning Chemical shift (8)
Methyl isobutyl ether B
- - (" T
' NMR integration |
CH;0C(CHy); 60
J i
f T
20
1
t
CH30' (CH3)3C‘
o o & 7 6 5 4 3 {0

chemical shift (ppm)



1H NMR—Spin-Spin Splitting

Iy, I,
| L. 2
—C—C— —(': (I:— —C£AC—Hy
I I
H, H, H, HI H,
oo N P I
Spin-spin Spin-spin Spin-spin
coupling coupling coupling
Two equivalent Three equivalent
One Hj, atom H,, atoms H,, atoms
T T

T N
T Ur i
) RS SR

Obscrved splitting in signal of Il
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Common Splitting Patterns Observed in "H NMR

Table 14.4

ample ern nalysis (H, and H;, are not equivale
Ex I Patt A is (H dH ot ivalent.
|
[1] —I{I:m-:l}— + H.: one adjacent H, proton ---—-— two peaks ----= adoublet
H, Hy H, H, s Hy: one adjacent H, proton -==-=  twopeaks ---- adoublet
I . :
2] —C-CH,— * H, two adjacent H protons ~---=  three peaks ----= atriplet
& }1_" w h e H,: one adjacent H, proton ===-=  two peaks =----= a doublet
a b a b
[3] —CH,CH,— || || = H,: two adjacent H, protons -——-=  three peaks ----= atriplet
J! L v h s H,: two adjacent H, protons ————  three peaks ---- a triplet
a B a b
[4] —CH.CH; i“i + H, three adjacent Hy, protons -———+ fourpeaks ----+- aquartet*
:‘ E!I o ) H + H,: two adjacent H, protons ----+  three peaks ---- a ftriplet
o ] & b
|
[6] —C~CHg * H, three adjacent H, protons -——— four peaks --—-—+ aquartet*
il-l *1:' H H = H,: one adjacent H; proton ————+ two peaks -——-—+ adoublet
a b ] b

"The relative area under the peaks of a quartet is 1:3:3:1.




2-Bromo propane

?r H,
CHa“‘(l:“CHs
H
4
Ha Hb Ha
UL
‘H
i g
T 1] T 117 L T 1] TT T T L T T T Ty v rrT T 11 FT 111 TT7T1] TT1 11 T T 1
8 7 6 4 3 2 1
ppm
0
CICH-CH-CI CICH,CH,CH,Br POy CHACH-0OH
2wt ia TE TE T? C?B OCI;a TS T2 T
Ha Ha Hb Hc Ha Hb Ha Hb HG
| 1 type of H | | 3 types of H's | 2types of H's | | 3 types of H's |

1 NMR signal 3 NMR signals 2 NMR signals 3 NMR signals



Position of signals (chemical shift):

Primary
Secondary
Tertiary
Aromatic
Benzyl
Chlorides
Bromides
Iodides
Alcohols

Alcohols

Aldehydes

Phenols

Carboxylic acids

0.9ppm
1.3ppm
1.5 ppm
6-8.5 ppm
2.2-3ppm
3-4 ppm
2.5-4ppm
2-4ppm
3.4-4ppm

1-5.5ppm

9-10ppm
10-12ppm

11-13ppm

what types of hydrogens.



Each peak represents a fragment of the molecule

Peak carries three critical pieces of information

Integration: how many hydrogens on that fragment

Chemical shift: functional group on or next to the fragment

Multiplicity: how many next-door hydrogens

n+ 1 rule
The number of peaks in a multiplet can give additional information about the

structure.

The splitting of peaks is caused by the neighbouring carbon’s hydrogen
atoms.

Protons in the same environment are said to be equivalent and as such
behave as one proton.

This follows the n + 1 rule.
n is the number of hydrogen atoms attached to the next-door carbon

-n + 1 is how many peaks will be seen in the cluster



Bromopropane
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