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NMR

Analyze NMR Multiplets and Store in a Database

Purpose

This exercise demonstrates how to label multiplets and coupling constants for NMR spectra, and how to assign the assessed multiplets when the structure
associated with the spectrum is known. The NMR Tools in Processl|t can be applied to *H-NMR, 3C-NMR and X-NMR.

Objectives

This exercise will teach you:

» How to define multiplets for a processed NMR spectrum in Minelt
» How to edit multiplet assignments using the NMR Tools available in Minelt
» How to automatically generate an NMR Report

Background

Training Files Used in This Lesson
Storing processed NMR spectra in a database is valuable for R&D, quality control, and quality . C14H10CINO3 H1/fid
assurance laboratories, and for verification of unknown chemical compounds. Adding assignments o C14H10CINO3 H1.dsf
enhances the merit of the archived reference material. . C14H10CINO3 H1.sdbx

KnowItAll Applications Used

. Minelt
. Processlt
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H KnowltAll Training NMR Analysis using KnowltAll Minelt - 3 H

Calculate Spectrum Multiplets using NMR Tools

The Define Multiplets dialog in Minelt NMR Tools is used to calculate J-values and transition peak lists into defined multiplets with splitting patterns. The tool is
available for *H, 13C and X-NMR spectra.

Action Result

1 Note: For this section, you will need a
fully processed NMR spectrum. This
training will apply the processed file
from Chapter 13 stored in a Minelt
user database.

2 Open the Minelt application by
clicking its icon, typically found in the
Data toolbox.

<P

Minelt/Create
Database

Clicking the Open Database launches the Select a Database dialog. Clicking Open by Browsing launches a file

-
Click the Open Database icon (D ) explorer to select a file:

and then click Open by Browsing on

the Select a Database dialog. | W1 Selecta Database X ’
1 Internet databases are swit... Limit to spectral technique: All Refresh Advanced... |
*» ~ | Name Record: ™ | t
# User 118 NMR - Wolfgang Robien 2212
+ Hit List 13C NMR - AIST SDBS 11890
13C NMR - Flavors & Fragrances - Wiley 11815
13C NMR - Natural Products - Wiley 3432
13C NMR - Organic Compounds - Wiley 188426
13C NMR - Sadtler - Wiley 51992
13C NMR - Sadtler NIOSH Pocket Guide to Chemical Hazards Compou... 252
13C NMR - Sadtler Polymers & Monomers - Wiley 742 H
13C NMR - Sigma-Aldrich Library of 13C NMR Spectra - Wiley 15335 t
13C NMR - Wolfgang Robien 304586 fi
15N NMR - Wiley 991
15N NMR - Wolfgang Robien 9092
v | i T
Open by Browsing... K Cancel
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Action

Result

4 Navigate to “C:\Users\Public\Public
Documents\Wiley\KnowItAll\

Samples\NMR\Bruker TopSpin\

C14H10CINO3\ C14H10CINO3
H1l.sdbx”.

Upon opening the database, a processed NMR spectrum is displayed in Minelt:
Mineit x

D@ H™ DM P % teoupcompons PubOhem
o T e < R NV ol 3, s a0 =2 0L |
1e+094 " Structure/Properties vox

Double-click to edit structure in ChemWindow.

Se+08—
2
o - - Preferred Properties Substructs
14 12 } A Sel. Substructs Original Data Files
All Properties Attachments
- Name Value A
noe (N s View Name C14H10CINO3 H1
1D A Name $ Spectrum <auto> ("H NMR)P> 0-Order Phase £ 1-Order Phase £5 0-Order Phase 180°
1 1 C14H10CINO3 H1 180* ‘—27360' 1-Order Phase 27360 *
Error
Acquisition Delay  13.8866 s
Acquisition Mode  SIMULTANEQUSFILTE
ED
Decimation Rate 3124
Firmware Version 21 o
< > ¢ >
SDBX DB:NMR X Add.
5 Choose NMR Tools > Define The Define Multiplets dialog is launched:
Multiplets. T %
& [ppm)] = Peaks [ppm] B J[Hz] s Pattern I
1.5781
349768
3.9897
4.0032
4.4487
44622
44751
7.2612
748381
78579
78762
78791
7.8972 v 1
- [
1a+09— >
B |
sovs]
B
0 T T T T ]
B4 15 12 TR 1
ppm
swe | [ Sove At b Amignmerts | | cance

The Define Multiplets dialog is used to group peaks into multiplets with assigned splitting patterns and coupling
constant information.
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H KnowltAll Training NMR Analysis using KnowltAll Minelt - 5 ”

Action Result

6 Note: If the record does not contain a | In this example, the Spectrometer Frequency dialog is bypassed. It can be relaunched directly from the Define

property value for NMR Multiplets dialog by clicking Set Spectrometer Frequency:

Spectrometer Frequency,the | [

Spectrometer Frequency dialog will

appear before the Define Multiplets | The spectrometer frequency for the spectrum

dgpl)og is launched. P | storegin this databasqe recoyrd cannotpbe
determined. It will be needed for calculation of

| Coupling Constants in Hz.

Spectrometer Frequency X

Cancel

i Spectrometer Frequency (MHz): | 400.13

7 Click on the spectrum in the Define Two groups of peaks are visible in the spectrum:
Multiplets dialog and hold the

B ' Define Multiplets X
mouse button. Drag across the
region from ~ 3.5 ppm to 5 ppm, then | | 8 [ppm] el Sl
release the mouse button. j e ;
3.9897 {
4.0032
Note: When the Define Multiplets Aads7
. . . . 4.4622
dialog is first launched, the horizontal 44751
zoom cursor is preselected. 72612
7.8381
7.8579
7.8762 |
7.8791
7.8972 v i
16+08— EN5 |
ooo
56+07 ‘ |
Il
e g - - ac s = e |
49 a8 47 | 46 | 45 44 43 42 a1 ) 30 38 37 36
ppm
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel
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Action Result

8 Press and hold CTRL button on the Three peaks are highlighted in the Multiplets Table and three boxes are highlighted on the spectrum
keyboard. In the Multiplets Table, corresponding to the selected peaks:
click on the three peaks at ~4.4 ppm
(4.4487, 4.4622 and 4.4751).
5 [ppm] = Peaks [ppm] = J[Hz] s Pattern s

Release CTRL button. 15781 Group Peaks into
Multiplet

R Define Multiplets X

Ungroup Peaks

Delete Peak(s)
Y i
1e+08— - NMR #1. C14H1 SN® |
2e
3x3 888 |
so@ $3a '
ooog

56+07— ‘ ‘ [
v 2
o I

49 48 = 47 = 46 = 45 44 43 42 a1 ) 39 38 | 37 36
ppm

Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel |
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Action

Result

9 Click Group Peaks into Multiplet
button.

Note: Coupling constants (J) will
automatically calculate for the simple
splitting patterns: doublet (d), triplet
(t), and quartet (q). Groups of 5 or
more peaks will be labelled as
“multiplet” for the splitting pattern.
They can be reassigned if needed
using the dropdown menu in the
related cell.

In the Multiplets Table, the three peaks at 4.4619 ppm have been grouped together:

e There is a shift value in the & column

e The peaks were assigned the a default simple splitting pattern (t for triplet)
e The J-value for the simple splitting pattern is automatically calculated

1 B! Define Multiplets X
& [ppm) = Peaks [ppm] = J[Hz) = Pattern e
1.5781
3.9768
3.9897
4.0032
4.4619 4.4751,4.4622,4.4487 5.28 t Y,
7.2612
7.8381
7.8579
7.8762
7.8791
7.8972
8.5180
8.5380 v
1e+08— SN®
| 2e8%
1 593
v
eEee
1 |
5e+07—
{ ‘ [
(1123 A e T S e S A S R o UL R SRR o s
T T T T T T T T T T T T f
49 48 47 46 45 44 43 42 41 /‘ 39 38 37 36
ppm
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel
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Action

10

Repeat steps 8 and 9 for the peaks
at ~4.0 ppm (3.9768, 3.9897 and

4.0032).

Result
In the Multiplets Table, the three peaks at 3.9900 ppm have been grouped together:
e There is now a shift value in the & column
e The peaks were assigned the a default simple splitting pattern (t for triplet)
e The J-value for the simple splitting pattern automatically calculated
I B ' Define Multiplets X
& [ppm) s Peaks [ppm] s J[Hz) s Pattern s "
1 1.5781
| 13.9900 4.0032,3.9897,3.9768 5.28 t X, ‘
4.4619 4.4751,4.4622,4.4487 5.28 t Y,
7.2612
7.8381
7.8579
7.8762
7.8791
7.8972
8.5180
8.5380
8.6225
8.6254 v i
10+08- !
)
bn’()l—: ‘ ‘ |
1 [
0 ASSUIS i S——— l WON—
249 48 47 | 46 = 45 @ 44 43 42 a1 ) 39 | 38 37 36
ppm
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel
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Action Result
11 | Right click on the spectrum in the Three groups of peaks are visible:
Define Multiplets dialog and select TSI %
Zoom Out. i I
: | & [ppm] s Peaks [ppm] s J[Hz) $ Patt B
Click on the spectrum and hold the 1 R gy . S s
left mouse button. | |3.9900 4.0032,3.9897,3.9768 5.28 t x ' 1
. 44619 4.4751,4.4622,4.4487 5.28 t ¥
Drag the mouse across the region on 72612
the spectrum from ~ 8.4 ppm to 8.8 e
ppm 7.8762
Release the mouse button. i
8.5180
8.5380
Note: The zoom cursor should still be 86225
. . . 8.6254 v i
active. If not, you can activate it by |
right clicking on the spectrum and g 2
selecting Horizontal Zoom Mode. - )
5e+07 ‘ ‘
|
§
g - = - 1
8’8 875 87 8bs 8'%6 85s 8’5 845 84
ppm
Set Spectrometer Frequency... ] Save Save And Edit Assignments... Cancel

108658-REV20241015 Copyright ©2024 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training
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Action

Result

12

Repeat steps 8 and 9 for the two
peaks at ~ 8.5 ppm (8.5180 and

8.5380).

In the Multiplets Table, the two peaks at 8.5280 ppm have been grouped together:
e There is a shift value in the & column
e The peaks were assigned the a default simple splitting pattern (d for doublet)
e  The J-value for the simple splitting pattern automatically calculated

B Define Multiplets X

Peaks [ppm] g mg 3 Pattern 3 A

“

8 [ppm]
15781 Sl
3.9900 4.0032,3.9897,3.9768 5.28 t ¥ 'é
44619 4.4751,4.4622,4.4487 5.28 t ¥
7.2612
7.8381
7.8579
7.8762
7.8791
7.8972
85280 8.5380,8.5180 801 d > elete
8.6225
8.6254
8.6438 v

——@ 8.5180

—{@ 8.5380

186467
186438
086254
0 8.6225

- T — I —— T ——
88 875 87 865 86 855 85 845 84
ppm

Set Spectrometer Frequency... I Save Save And Edit Assignments... Cancel
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Action

Result

13 | Zoom in further to ~ 8.6 ppm to
8.71 ppm. Repeat steps 8 and 9 for
the four peaks near ~ 8.62 — 8.64
ppm (8.6225, 8.6254, 8.6438 and

8.6467).

Note: The pattern will automatically
be assigned to the simple splitting
pattern for 4 peaks (q). This will get
corrected in the next step.

In the Multiplets Table, the two peaks at 8.6346 ppm have been grouped together:

e There is now a shift value in the & column

e The peaks were assigned the default simple splitting pattern (q for quartet, which will be adjusted in a
proceeding step)

e the J-value for the simple splitting pattern automatically calculated

] B! Define Multiplets X
| & [ppm] $ Peaks [ppm)] s J [Hz) s Pattern e
J 44619 4.4751,4.4622,4.4487 5.28 >
J 7.2612
7.8381
7.8579
7.8762
7.8791
7.8972
8.5280 8.5380,8.5180 8.01 N
8.6346 8.6467,8.6438,8.6254,8.6225 3.22 >
8.6762
8.6792
8.6945
86975 vl i
1 ' 5w 2 |
] 52 g s 8§
= = 8 o )
4e‘071 e L o
20‘07—-]
1 .
1 )
0 {
! 87 869 868 867 866 865 864 863 862 861 |
ppm
Set Spectrometer Frequency... I Save Save And Edit Assignments... Cancel

A
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Action

14 | In the Multiplets Table, click on the
Pattern cell for the multiplet at

8.6346 ppm to change it from a “q
to a “dd” using the dropdown menu.

Result
The pattern in the Multiplets Table for the multiplet at 8.6346 ppm now displays as dd. The cell for the J-value is
emptied.
B Define Multiplets %
5 [ppm] s Peaks [ppm] s J[Hz) s Pattern s~ _
4.4619 4.4751,4.4622,4.4487 5.28 t v (
7.2612 F
7.8381
7.8579 Ungroup Peaks
7.8762
7.8791
7.8972 Calculate J
8.5280 8.5380,8.5180 801 d - Manally...
86346 [scd6rsea8aesaseas | ldd |
8.6762 Delete Peak(s)
8.6792
8.6945
86975 v i
14H1 o~ b 4 !
4e+07— =0 50 8= @=
26+07
] 5
0+ R - . . < — |
87 869 868 867 866 865 864 863 862 861
ppm
Set Spectrometer Frequency... Save And Edit Assignments... Cancel \
I
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Action

15

Click Calculate J Manually in the
Define Multiplets dialog.

Note: The coupling constants (J) for
complex splitting patterns (e.g., dd,
td, dt, ddd, etc.) have to be
manually calculated using the
Calculate J Manually tool.

Result
The Calculate J Manually dialog is launched:
= B Colculate ) Manually X
&1ppml | 7o measure J for a single coupling constant, click to select the peak locations by | Ol
44619 clicking on the paak bar or peak boxes in the spectrum window. Repeat to A
calculate an averaged value for the same coupling constant.
Peak 1 [ppm] Peak 2 [ppm] IHz | Ungroup Peaks
Calculate )
Manually..
8.5280 Average J: 0 -
[ B
Standard Deviation: 0 Delete Peak(s)
: |

Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel

This dialog will be used two times for this multiplet, to calculate two separate J-values for the dd.

16

To calculate the smaller J-value,
click on the peak boxes on the
spectrum in the Define Multiplets
dialog from left to right.

Repeat for all 4 peaks in the

multiplet, shown here as 8.6467,
8.6438, 8.6254 and 8.6225.

When the peak box is selected, its shift value adds to the Calculate J Manually table in the order that they are
clicked. The J-value is calculated for the first two selected peaks (8.6467 and 8.6438) and then the second two
selected peaks (8.6254 and 8.6225). The average J-value for all of the rows in the table is displayed as Average J:

B ! Calculate J Manually X
|

To measure J for a single coupling constant, click to select the peak locations by |
clicking on the peak bar or peak boxes in the spectrum window. Repeat to
calculate an averaged value for the same coupling constant.

Peak 1 [ppm] Peak 2 [ppm] J[Hz] |

8.6254 8.6225 12

Average J: 1.2

Standard Deviation: 0

Clear Confirm Average J Value

Cancel
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Action Result
17 | Click Confirm Average J Value to | The J-value is commited to the record and the Calculate J Manually dialog is cleared:
save the small J-value. Do not »
Close the dla|Og B ! Calculate J Manually
| To measure J for a single coupling constant, click to select the peak locations by |
clicking on the peak bar or peak boxes in the spectrum window. Repeat to
calculate an averaged value for the same coupling constant.
Peak 1 [ppm] Peak 2 [ppm] J [Hz)
Average J: 0
Standard Deviation: 0
18 | To calculate the larger J-value, use | When the Peak Bar is clicked, the shift values adds to the Calculate J Manually table. The J-value is calculated as

the Peak Bar to click on the
centroid of the peaks for each of the
two groups of peaks: once between
8.6467 and 8.6438 ppm, then again
between 8.6254 and 8.6225 ppm.
e.g., as shown below with lines:

o
©

=]

8646
{86438
-l 8.6225

o okt 8k | ok

the central value for each of the two groups of peaks:

B ' Calculate ) Manually X ‘
To measure J for a single coupling constant, click to select the peak locations by |
clicking on the peak bar or peak boxes in the spectrum window. Repeat to
calculate an averaged value for the same coupling constant.

‘ [ Peak 1 [ppm] Peak 2 [ppm] [ Mz
8.6453 8.6240 8.5
Average J: 8.5
Standard Deviation: 0
Clear Confirm Average J Value Cancel
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Action Result

19 | Click Confirm Average J Valueto | Two J-values are displayed in the Define Multiplets table for the multiplet at 8.6346 ppm:
save the large J-value.

Next, click Cancel to close the [ smpom s Peaks [ppm)] 3 img % pattem 3 A
Calculate J Man uaIIy dialog. 4.4619 4.4751,4.4622,4.4487 5.28 t Y

7.2612
7.8381 |
7.8579 Ungroup Peaks
7.8762
7.8791
7.8972 Calculate J
8.5280 8.5380,8.5180 801 d - Manually...
8.6467,8.6438,8.6254,8.6225 117,852 dd -
8.6762 Delete Peak(s)
86792
86945
8.6975 <

' Define Multiplets X

086467

08697% =
086¢
086792
086762

1186438
86254
WmEB 6225

4e+07

2e+07

87 869 868 867 866 865 864 863 862 861
ppm

Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel
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Action Result
20 | Repeat steps 13 to 19 to group the | The peaks are grouped into a multiplet at ~ 8.6868 ppm with dd as the splitting pattern. Two J-values for the multiplet
4 peaks at ~ 8.67 — 8.70 ppm are added to the table:
(8.6762, 8.6792, 8.6945 and P -
8.6975) into a dd with two coupling _ _ _ -
constants. & ppm] z Peaks [ppm] L 1 L I Pattern B T
3.9900 4.0032,3.9897,3.9768 5.28 t - sl s
44619 4.4751,4.4622,4.4487 5.28 t = r
7.2612 Ungroup Peaks
7.8381
7.8579
7.8762 Calculate J
7.8791 Manually...
7.8972
8.5280 8.5380,8.5180 801 d = Delete Peak(s)

i
]
¥, CH4H1 o~ 8 5w Zw |

2B g 8 g8

= o © @ o3 = o
4407 E a] e B 2 7a !

2e+07
0 I
! 87 860 sbe 867 856 8b5 8ba 863 8.b2 b1
ppm

Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel |

S
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Action

Result

21 | Right click on the spectrum in the
Define Multiplets dialog and select
View Entire Spectrum.

Repeat steps 8 and 9 for the

remaining groups of peaks:

e the5peaksat~7.84-7.90
ppm (7.8381, 7.8579, 7.8762,
7.8791 and 7.8972) are
grouped together

e the single peak at 1.5781 ppm
is ‘grouped’ together.

Note: The Multiplets Table
requires that singlets become
grouped as a single peak, to
classify them with the correct
Pattern (s).

The peaks at 7.8676 ppm are grouped into a multiplet. The peak at 1.5781 ppm is grouped into a singlet (s). Neither

multiplets have a coupling constant due to nature of the pattern:

B Define Multiplets X
5 [ppm] 2 Peaks [ppm] s J [Hz] s Pattern s
S [ ! O P -
3.9900 4.0032,3.9897,3.9768 5.28 t 2 '
44619 4.4751,4.4622,4.4487 5.28 t ~
7.2612 Ungroup Peaks
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet hd
8.5280 8.5380,8.5180 8.01 d b
8.6346 8.6467,8.6438,8.6254,8.6225 1.17,8.52 dd ¥
8.6868 8.6975,8.6945,8.6792,8.6762 1.17,7.29 dd x
Delete Peak(s)
12 |
~ !
1e+09~ P
<
o |
5e+08—
29 5
NN &
qqqqqq “
o e H
0 |
15 14 13 12 3 3 1 [} 1
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel
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Action Result

22 | The peak at 7.26 ppm does not

The peak at 7.2612 ppm is removed from the Multiplets Table:
belong to the structure and can be

T R Define Multiplets X
deleted by clicking Delete Peak(s).
& [ppm] s Peaks [ppm] s J[Hz) s Pattern s A
1.5781 1.5781 s >
3.9900 4.0032,3.9897,3.9768 5.28 t 2 !
4.4619 4.4751,4.4622,4.4487 5.28 t ¥ ’
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet - Ungroup Peaks
8.5280 8.5380,8.5180 8.01 d Y.
8.6346 8.6467,8.6438,8.6254,8.6225 117,852 dd N
8.6868 8.6975,8.6945,8.6792,8.6762 117,729 dd >
Dele al
o i
3 !
6e+08-]
4 |
4e+08—
] o8% =
28y ®
20+08— i R &
] ooo =t |
o4 — :
%5 14 13 12 [ k) 3 1 [} |
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel

23 | Click Save to save the multiplets to

¢ ! The dialog is closed and the Minelt record is displayed:
the record and exit the Define

Minelt x

Multiplets dialog. D@ B~ DM P M oo compons PubChem. I
Display Prosle:_ <o prfie> - Bl R+ W0 d o ek (e L[ i h L PP 52 O UL
100004 o e Structure/Properties vax
{ &
aiosil Double-click to edit structure in ChemWindow,
1 o 10 ¢ ) 08 = 0
----- i D AR 2
0 0 LI Preferred Properties Substructs
Y ¥ I [ [} 1 3 )
14 12 10 Sel. Substructs Original Data Files
ppm All Properties Attachments
et Name. Value A
T ey mm— Name C14H10CINO3 H1
DA Name 3 spectrum <auto> ('H NMR)P 0-Order Phase €8 1-Order Phase (& 0-Order Phase  180°
Error
1 1-Order Phase  -27360*
rror
Acquisition Delay  13.8866 s
Acquisition Mode  SIMULTANEOUSFILTE
ED
Decimation Rate 3124
Firmware Version 21 Y
< > ¢ >
SOBXDENMR X Add... Edit
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Assign Multiplets to a Structure using NMR Tools

The Assign Multiplets dialog in Minelt NMR Tools allows for assigning peaks and multiplets to a structure in Minelt, for H, 13C and X-NMR.

Action Result

1 Select the Minelt record for the ChemWindow is launched:
previous section.

(m] X

Click in the Structure/Properties S o _
window on the text “Double-click to Y P YT
edit structure in ChemWindow.” S = o 1 O 100 O = O O O 00 O Y5 OO
Note: To assign atoms to a -
structure, a structure must be S|
attached to the Minelt Record. SEIEN M

0o -

Ee:j‘:'h’ F.V‘Sfmuum Edited Structure x :

Save Cancel

2 Choose File > Open and open the The structure for C14H10CINO3 opens in ChemWindow:

structure for “C14H10CINO3.dsf”. F— o x
“C:\Users\Public\Public IDEEE m“e:;m"’ e
Documents\Wiley\KnowltAll\ = = TR Y YT
Samples\NMR\Bruker TopSpin\ T I L
C14H10CINO3". Eea s
@ o[/]
G IS [+]
Sielell Py
i LI
o { |
- [s) N 0 |
i on

Swucture!  Edited Structure X

Average Mass: 275,69 Exact Mask: 275.03492 Nominal Mass: 275
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Action Result
3 Click Save to add the structure to The structure is attached to the Minelt record:
the Minelt record. Minelt x
D@ B~ RRM P A Lo compouns: PubOhem |4
DsplyPrfies:. <o prtie> - BB R+ NI ® oo g el (I il 32 0 [0
10409 " = Structure/Properties vax
5e+08
SIIIIGNIIEEE  vugmms 2
o LI Preferred Properties Substructs
T b ) 1 ) ) Sel.Substructs  Original Data Files
All Properties Attachments
T Name. Value ~
Wbl [Plot. | | Related Compounds View Name C14H10CINO3 H1
ID A Name 2 Spectrum <auto> ('H NMR)P 0-Order Phase £ 1-Order Phase £3 g-O'der Phase 180°
1 C14H10CINO3 H1 180* 27360 * 1-Order Phase -27360 *
Error
Acquisition Delay ~ 13.8866 s
Acquisition Mode  SIMULTANEOUSFILTE
ED
Decimation Rate 324
Firmware Version 21 i
SOBX D8:NMR X Add...
4 Choose NMR Tools > Assign The Assign Structure dialog is launched, and the multiplet information from the Define Multiplets dialog is
Structure. prepopulated:
| Structure x ‘
Atom D f #Hs 3 a\iirrq 3 Peals[iim] S Pattern  § J[Hz] i
il 3.9900 3.9768,3.9897,4.0032 t 5.28
- 44619 4.4487.4.4622 44751 t 5.28 F
hd 7.8676 7.8381,7.8579,7.8762.7.87 multiplet
- 8.5280 8.5180,8.5380 d am
A 86346 86225862548 6438864 dd 117,852
hd 8.6868 8.6762.8.6792,8.6945,8.62 dd 117.7.29 [
o i
Atom ID 1 A Atom ID 2 e JHd 3| |
OH ]
50+08
GE] i: |
0 | |
B I R ) T L) ) 1 ] b
ppm
s ot ies. | | coca | |
The Assign Structure dialog is used to assign peaks and multiplets to atoms in the structure.
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Action

Result

5 Verify the Assign Structure dialog
settings under View tab:

e Group atom IDs for
equivalent atoms should be
selected with a checkmark

e Assign atom IDs to all atoms
should be deselected without a
checkmark

View
- & Group atom IDs for equivalent atoms L
Assign atom IDs to all atoms

v Display Atom IDs
v Scale Structure to Window

Group atom IDs for equivalent atoms is used to add/remove equivalent numeration for symmetrical structures.
Assign atom IDs to all atoms is used to add/remove numeration for heteroatoms, which may be necessary to label

cross-coupling in the spectrum (e.g., H-P).

6 Click on the row with & equal
8.6868 ppm. Use the dropdown
menus under Atom ID to select
proton 6 for assignment to the
multiplet. Click on the white space
below the table to commit the
change.

Note: More than one proton can be
selected for assignment using this
menu.

Note: Atom IDs can also be
assigned to the cells using the
numbers on a keyboard or using
the Assign Atom(s) button and
selecting an atom in the structure.

Note: Protons can be unassigned at
any time by clicking Unassign
Atom(s).

The Atom ID for the dd at 8.6868 is proton 6. # Hs is populated with the number of assigned protons:

f
B Assign Structure

1 Edit view

A 2Hs ¥ &[ppm] ¥
- 1.5781
> 3.9900

| Atom ID

44619
7.8676
8.5280

Unassign Atom(s)

<

'
Peaks [ppm] $  Pattern ¥ J[Hz) | I

15781 5

3.9768,3.9897 4.0032 t 5.28
4.4487.44622 44751 t 528 !
7.8381,7.8579,7.8762.7.87 multiplet

8.5180,8.5380 d 80

B.6225,8.6254,8.6438,8.64 dd 1.17,8.52
8.6762.8.6792,8.6945.8.69 dd [

Atom ID 1

Atom 1D 2

T
e -

3 7.29
1
i
50+08-{ 1
| §
1 :DEC:EJDEJDqDDi -; |
od I [ T ]
5 14 13 12 1 10 [ 8 7 ) 2 ] [ i .
ppm
vy -
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Action Result

7 In the lower table within the Assign | The Atom ID 2 column in the lower table becomes populated with atoms #4 and #5:
Structure dialog, use the Atom ID P —— <]
2 column and the dropdown menus Edit View b

within the cells to assign the small L el Bl el Fl e LT
J-value (~1.17 Hz) to proton #4 and - 15781 1.5781 s

bt 3.9900 3.9768,3.9897,4.0032 t 5.28
the large J-value (~7.29 Hz) to = it Y rYYIEC o
proton #5. - 78676 7.8381,7.8579,7.8762,7.87 multiplet

57 8.5280 8.5180,8.5380 d 8.01

= 86346 8,6225,8.6254,8.6438,8.64 dd 1.17.852

- 8.6762,8.6792,8.6945,8.6d dd [

07 Assign Atom(s) Unassign Atom(s)
Atom 1D 1 A Atom ID 2 J [Hz] >
1OH (6 5

Assign Atom(s) Unassign Atom(s) 'll
14H1 r
50408 |
£

SRERES -
583885 2 L
333233 g |
opoooo o |
04 | I A L I
5 14 13 12 SRS N M S R |
Save Save And Edit Multiplets... Cancel }

The lower table is used to assign cross-coupling.
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Action

Result

8 Repeat steps 6 and 7 for each
proton in the structure. Assign the
following pairs:

Atom ID | & Atom ID
2

1 1.5781 N/A

3 3.9900 2

2 4.4619 3

7.8676 N/A

8 8.5280 7

4 8.6346 | 6(1.17)
5 (8.52)

The Atom ID column for the Assign Structure dialog is filled:

W7 Assign Structure

Edit View

AtomiD A #Hs T
1 |1 1 1.57

2 ~|2
57 ~|2
8 -|1
4 |1
6 |1

X

I
pattern % J[Hz] | I

&lppm) % Peaks [ppm] - B

1.578 81 s

44619 44487,4.4622.44751  t 5.28 |

7.8676 7.8381,7.8579,7.8762,7.87 multiplet

8.5280 8.5180,8.5380 d 401

86346 8.6225,8.6254,8.6436,8.64 dd 1.17,8.52

86868 8.6762,8.6792,8.6945,8.6¢ dd 729 | |
i
L

Unassign Atomys)

2 Atom 1D 1 A Atom ID 2 > J [Hz] 3
1 3 2 = I
1OH - ¥
Assign Atomfs)  Unassign Atom(s) L‘
14 £

50+08

2
o I
0 [
LI ) 1 [} U
Save And Edit Multiplets.. Cancel |

9 Click Save to commit the changes
to the record.

Note: Clicking Save And Edit
Multiplets allows for fast
interchanging between Define
Multiplets and Assign Structure
dialogs.

Upon clicking Save, the dialog is closed and the Minelt record is displayed.

Minelt

x
DEP i~ b B tookup Compouns PubCIhem
Dispay Preies_<no prfle> - Bl k4 WL 0 Ml ol o 0 % 2
Scurepropertes vax
et 08
] A ]
1 12 3 [ I
"HNMR
Substructs  Sel. Substructs  Original Data Files

Gole | Plot  Related Compaunds View

1Dk Name

1 |C14H10CIND3 H1

SDBXDE:NMR X

% Spectrum

<auto> ("H NMR}P Chemical Structure

All Properties  Attachments  Preferred Properties

Name Value ~
Name C14H10CIND3 H1

0-Order Phase Error 180°*

1-Order Phase Error -27360 *

Acquisition Delay 13.8866 15

Acquisition Mode SIMULTANEQUSFILTERED

Decimation Rate 3124
Firmware Version 21
Enrmaila P T -
K >
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Action Result
10 | To view the assignments on the The atom IDs are displayed on the structure in the Structure/Properties window:
structure, choose View > Minelt x
Assignment Information > Both. DEF %™ DRM T2 tosrcomons e SubCnemlly, )
9 Per—p—— BB c G 8 s e e L a2
1 Structure/Properties. v ax
G+ 08 L.
40408 115
2e+08 2 “ \:é'.“ v
[] Preferred Properties Substructs
P © 3 [) Sel. Substructs  Original Data Files
All Properties Attachments
i Name Value A
e Pt Reled Compounds Viw
DA Name 3 Spectrum <auto> ('H NMR)D 0-Order Phase £ 1-Order Phase g-Ordé' Phase 180°
1 1 1-Order Phase -27360 *
Error
Acquisition Delay  13.8866 pis
Acquisition Mode SIMULTANEOUSFILTE
Decimation Rate 3124
Firmware Version 21 b
SOBX DB NVR X I Add.. ] Edit.. | Delete ]
; . ; Minelt ®
11 To view .the cross coupllng YT vy — e
mf_ormatlon, choose View > Qb o prote> Bl < b+ ML d o k|58 UL e 4 0 TP 5 00,
Windows/Tables > Coupling Data SRR o
Table. o I,
Coupling Data Table x & [:‘/JL,@‘. 5
Atom # Atom # J (H2) i L
12 13 528 i e
13 12 528 22 wal,
3 2 801 b ain O
6 8 17
6 7 852 3 Preferred Properties Substructs
8 6 197 } 5 Sel. Substructs Original Data Files
8 7 729 All Properties Attachments
'H NMR Name Value -
Tabe Pot ame C14H10CINO3 H1
ID A Name 2 Spectrum <auto> ('H NMR)P 0-Order Phase £ 1-Order Phase 4 -Order Phase 180°
1 Order Phase -27360 *
cquisition Delay ~ 13.8866 ps
cquisition Mode  SIMULTANEOUSFILTER
ED
ecimation Rate 3124
rmware Version 21 s
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Viewing the NMR Multiplet Report

Action

Result

In Minelt, choose NMR Tools >
Multiplet Report.

Note: Clicking Copy to Clipboard
will copy the report information in
the dialog to the clipboard.

The Multiplet Report is prefilled with the information saved to the record using the Define Multiplets dialog. The
integral information is attached from the Assign Structure dialog:

NMR Report X

"H NMR (400 MHz): 8.69 (dd, 1, )=7.29,1.17), 8.63 (dd, 1, J=8.52,1.17), 8.53 (d, 1, J=8.01),
7.87 (multiplet, 2), 4.46 (t, 2, J=5.28), 3.99 (t, 2, J=5.28), 1.58 (s, 1)

Close !

Copy To Clipboard

The NMR Report will automatically generate for all NMR spectra (*H, 3C and X-NMR). The specific settings for the
NMR Report for these can be adjusted by clicking Settings.

Settings...

Click Close on the dialog. In the
Structure/Properties window, click
Add. Choose “Solvent” in the
dropdown list. Enter “CDCI3” as the
value.

The Property dialog is launched:

B | Property: X

Cancel

Property: | Solvent

Value: | CDCI3|

Save and Next
Record...
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Action Result
3 Click OK on the Property dialog to | The NMR Report now displays the NMR solvent for the specific record:
add the Solvent to the Minelt Minelt x
record. Relaunch the NMR Report Do 5™ BBl B 4 oo compons PubOhem |4 _
dialog (NMR Tools > Multiplet spley Profes: | <o prfie- - BB B+ W o o e el ] b el 32 30
RepOI‘t). A B Structure/Properties. - o x
NMR Report x |
"H NMR (400 MHz, CDCl5): 8.69 (dd, 1, J=7.29,1.17), 8.63 (dd, 1, J=8.52,1.17), 8.53 (d, 1,
1=8.01), 7.87 (multiplet, 2), 4.46 (t, 2, )=5.28), 3.99 (t. 2, )=5.28), 1.58 (s, 1)
Preferred Properties Substructs
Sel. Substructs Original Data Files
All Properties Attachments
SR | Name Value ~
Table Plot A_u(?mallc‘p_eak
S g
T ] — -l of negative peaks: no)
2023-08-
31710:03:31+05:00
Manual peak picking
2023-08-
31710:04:17+05:00
Manual peak picking
TR I
< » |l € >
SDBX DB: NMR X ‘ Add... | Edit... | Delete ‘
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NMR

Generate an NMR Spectrum

Purpose

This exercise demonstrates how to generate an NMR spectrum using peak lists or an NMR report for a decoupled spectrum.

Objectives

This exercise will teach you:

» How to import peak lists to Minelt

Background

Being able to overlay reference material to experimental spectra is important for confirmation of KnowltAll Applications Used
compounds and identification of impurities. Through importing tabulated peak lists from reference
material such as NMR reports into Minelt user databases, the spectra for these compounds can be
directly overlayed, subtracted and searched agaisnt experimental data.

. Minelt
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Generating a Database Record from NMR Report or Peak List

This section shows how an NMR peak spectrum can be generated from peak list information.

Action Result
1 Using the user database from the A blank record is displayed:
previous section, click on the blank Minelt 7 x
row in the Table section. This is e — e L

currently the second row for the
opened database.

Double-click to edit structur in ChemWindow.

Substructs  Sel. Substructs  Original Data Fies
e Por | Rssten Compounds View All Properties  Attachments  Preferred Properties
10 A/Name # Spectrum  <autox ('H NMR)R Chemical Structure Name Volse

g
T CIHICINGY HI s

SOBKDB: MR X

2 Choose View > Windows/Tables > | A blank Peak Table dialog opens:
Peak Table e =

Pos (ppm)A Height % Label %
New Peak.

New Technigue...
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Action

Result

Click New Technique to choose
the spectrum type on the Peak
Table dialog.

The Spectral Technique Selection dialog opens:

Spectral Technique Selection X

Available spectral techniques:
3C NMR 4

Use the Available spectral
techniques dropdown menu to
choose ¥C NMR, then click OK.

The Spectral Technique Selection dialog is closed and the blank Peak Table remains visible.

Double click on the cell that reads
“New Peak” in the Peak Table and
enter the value 197.4. Click the
down arrow to begin a new row.

The Peak Table displays 197.4 as a peak in the first cell, with a default peak height of 1:

Peak Table x
Pos (ppm)k Height % Label %
Iﬂh 1
New Peak...
Edit Peak... Delete Peak(s)
[ New Technique...
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Action

Result

6 Repeat step 5 for each of the
following peaks: 137.3, 133, 128.6,
128.3, 26.3.

Note: This simulates the spectrum
for the NMR Report:

“13C NMR (80 MHz): 197.4, 137.3,
133.0, 128.6, 128.3, 26.3".

The Peak Table is filled with the peaks:

Peak Table x
Pos (ppm)A Height & Label %
197.4 1
1373 1
133 1
128.6 1
128.3 1

1

New Peak..

Edit Peak... [ eak F
[ New Technique... ]

7 Click X on the Peak Table dialog to
save the changes, then double click
on the Name cell for the active
record.

The Peak Table closes. Upon clicking the Name cell, Minelt refreshes and the generate spectrum displays. The
Property dialog appears:

Minelt x

O H™ Ramby M Lookup Compaund:
Dispisy Profies: < profie> - Bl P Tl 3L B A Y

Structure/Properties vax

B+ [ w8

05 B propeny: x

i to edit structure in ChemWindow.

— Cancel

Property: | Name

Saveand Next = =
Sel. Substructs  Original Data Files

= Record.
woe [ A Attachments _ Preferred Properties
DA M value
1 1 [ o) PR —
Y
SDBXDE:NMR X Add.
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Action Result
8 Enter “acetophenone” as in the The simulated spectrum is displayed with name of record “Acetophenone”:
Value box and click OK.
Dordd B B3MmBy P 5 Lok compound PubChem |4
: Display Proies:_ <o proie» - BB B+ ML oo g ek Lo il M2 ALk b
T — i -~
0.5

Double-click to edit structure in ChemWindow.

250 200 150 1do 50 [
ppm
5O NMR
Substructs  Sel. Substructs  Original Data Files
Toie  Plot  Related: View All Properties  Attachments  Preferred Properties
1D A Name % spectrum <auto> ('C NMR)P Chemical Structure
1 1 C14H10CINO3 H1 E?
4
g -
SDEXDE:NMR X | Add... | Edit... | Delete |
9 Note: The chemical structure and The chemical structure and NMR spectrometer frequency information have been attached to the simulated spectrum:
NMR Spectrometer Frequency can
be attached to the record by DEF B BDRE 2 o comans SubChern [f
; . . . | Doy prses:<roproe- - FEEC R+ [WE A o o g e hhlas i a5 2L L
applying skills previously reviewed 3 o = e = el L‘I,m b ..,.
in this document.
05 o

o

Substructs  Sel. Substructs  Original Data Files
All Properties  Attachments  Preferred Properties

20 200 150 1o E)
ppm
"ICNMR

Table  Plot  Related Compounds View

ID A Name % Spectrum <auto> ("*C NMR)P Chemical Structure Narma! Valkoa -
92 Name acetophenone
1 1 CHIDCING HI
T Formula CeH:O
InChi InChi=15/CBHB0/c1-7(9)8.
= 5-3-2-4-6-8/h2-6H,1H3
InChiKey KWOLFIPFCHCOCG-
UHFFFAQYSA-N
Molecular Weight 120.151 g/mol
< > | < >

SDBX DB:NMR X Add... Edit... Delete
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Action Result
10 | Peak Height information can also The peak height value is displayed in the Peak Table:

be included in the simulation. ! v %
Choose View > Windows/Tables > | pos (ppm)A Height % Label %
Peak Table. 2630 ﬁ
Double click on the cell for Height :;:23 1
in the row next to the peak 26.30 ; 33' ;
ppm. Enter 0.49 and press Enter 137.30 1
on the keyboard. 197.40 -

New Peak...
Note: Clicking enter jumps to the
cell below.

Edit Peak... Delete Peak(s)
[ New Technique... |
11 | Repeat step 10 to enter the The peak height values are displayed in the Peak Table:

following values: 0.59 (133 ppm), | — R —
0.19 (137.30 ppm), 0.19 (197.40 Pos (ppm)A_Height | Label &
ppm). 26.30 0.49

128.30 1

128.60 1

133 0.59

137.30 0.19

197.40 0.19

New Peak...

|
Edit Peak Delete Peak(s Pick Peaks

New Technigue... I8
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Action Result

12 | Click X on the Peak Table dialog to | The simultated spectrum is updated according to the peak height values:
save the changes.

D B B3O8y I 4% Lookup Compound: PubChem M
Note: Refresh to save the changes, |  Dispiyroies <no protie- - FEW R4 W@ ® oo g el b [ a2 0L G
such as clicking on another record r 149.90 Structure/Properties vax
- — NMR #2, acetophenone
then returning to record #2.
05— 26.30 e}
197.40
250 200 150 100 50 [}
ppm
13C NMR
= Substructs  Sel. Substructs  Original Data Files
 Table |l innlfisiniad Compounds ity All Properties  Attachments  Preferred Properties
ID A Name ¥ Spectrum <auto> (*C NMR)P Chemical Structure FEme | Tl 7
§EE Name acetophenone
1 1 C14H10CINO3 H1 C ey CeHeO
InChl InChl=15/C8H80/c1-7(9)8
5-3-2-4-6-8/h2-6H,1H3
InChiKey KWOLFJPFCHCOCG-
UHFFFAQYSA-N
Molecular Weight 120.151 g/mol
NMR Spectrometer 400 v
< >

SDBXDB:NMR X Edit... Delete
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