February 2020

Solution

Step 1
(1) Integrate the proton spectrum.

(2) Transfer the integral values to the proton
projection of the HSQC

(3) Get the building blocks from the HSQC cross
peaks
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February 2020

Solution

Step 2

(1) Connect individual building blocks through COSY
correlations.

(2) Explain multiplet structure of all splittings visible
in 1H NMR spectrurm

(3) To back up your assumptions you may finally
control correlations in HMBC experiment



Bayerisches NMR'Z(HUM
.

© Dr. Rainer HaelRRner, 2020

m

156.21

-C H 27175
22.28 H3C-

112 8.98

3 138.80

12.78
>C=

N

10

L 1.0
L 15
- 2.0
L 2.5
- 3.0
L 3.5
- 4.0
45
50'H
5.5
- 6.0
- 6.5
L 7.0
L 7.5
- 8.0
- 8.5
- 9.0
- 9.5

ppm



Bayerisches NMR'Z(HUM
.

© Dr. Rainer HaelRRner, 2020

m

9.40

-CHO

195.38

6.49

A 156.21

2.38 H
-CH 5= 18.98

22.28 i

1.75

C-

1.12

-CH,

12.78

138.80

>C=

2.38 1.12

-CH,-CH,

22.28 12.78

L 1.0
L 15
- 2.0
L 2.5
- 3.0
L 3.5
- 4.0
45
50'H
5.5
- 6.0
- 6.5
L 7.0
L 7.5
- 8.0
- 8.5
- 9.0
- 9.5

10

ppm



1.75

9.40 6.49 738 H C_ 1.12
CHO  =CH-  -CH, T -CH,

195.38 ‘ A 156.21 22.28 J.lL 12.78

F1.5

) ‘ - 2.0
= . l-J N Lo 5
Really? - 3.0

- 3.5
1.75 2.38 1.12 L 4.0

And the remaining

. d 3 H3C—'CH2'CH3 o 4.51
unassignea groups: 8.98 2228  12.78 50 H
- 5.5
- 6.0

- 7.0
- 7.5
- 8.0
- 8.5
- 9.0

m BayrrschrsNMR([mrum
<

10 9 8 7 6 1H 5 4 3 2 1 Pem

138.80

© Dr. Rainer Hael3ner, 2020



Why?

There is no other
fragment with double
bond
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We have all coupling
constants now

Lets predict the pattern of one
slightly more complex signal

m Bayerisches NMR(Z(trum
<

© Dr. Rainer Hael3ner, 2020

Hz
438.5
437.6
436...3....... anm
435:4

1.76

1.75 174  PEm



1.37 Hz
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That’s no quartett of
quintetts!

It only looks like that simple,
because 7.3 Hz and 7.55 Hz
are nearly identical.
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For a detailed
explanation
please crawl for

and
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no cross peak from
this proton at all

N '
He
1-75H3C\ / 6.49
C—
o - 9.40 112 - °
OHC H,C— CH, - e -
2.38
0 9 8 7 6 1, . y s 2 .

- 20
— 40
— 60
— 80
13(:
—100
—120
—140

- 160

—180




— o - 20
- 40
: - 60
There is another
one bond - 8?3
correlation. Have H.C H ¢ 46 —1ooC
a look around! 1.75 \ / |
C— 120
| e o / \ " - L 140
R OHC H,C— CH, L _
2.38 —160
one bond correlation, '_180
Tum / usually unwanted
Buyt‘rm‘hesNMR,Z‘emfum - 1 © yw ®

© Dr. Rainer Hael3ner, 2020



3 o I~ 20
— 40
— 60
- 80
I l3C

H.C H 6.0 - 100

1.75 \ / _

\ 138.80

-120
| = o / \ \ ”» - - 140

. OHC H,C— CH, - e = |
2.38 - 160
—180

m Bav:rs:h:sNMR'[:ntrum IR | BRI T IR IR | IR RS IR IR IR
10 9 8 7 6 1H 5 4 3 2 1 ppm

© Dr. Rainer HaelRner, 2020



	Problem of the Month: �February 2020
	Slide Number 2
	Slide Number 3
	Problem of the Month: �February 2020
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

