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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 Processlt 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 J C14H10CINO3 H1.dsf
enhances the merit of the archived reference material. . C14H10CINO3 H1.sdbx

KnowiltAll Applications Used

° Minelt
° Processit
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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, '3C 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

3 . . @ Clicking the Open Database launches the Select a Database dialog. Clicking Open by Browsing launches a file
Click the Open Database icon (*57), | o0 e
! A plorer to select a file:
and then click Open by Browsing on
the Select a Database dialog. B Select a Database 8
; Internet databases are swit... Limit to spectral technique: All ™ Refresh Advanced...
~ | Name Record: *
i User 11B 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 _l
13C NMR - Sigma-Aldrich Library of 13C NMR Spectra - Wiley 15335 t
13C NMR - Wolfgang Robien 304586 i
15N NMR - Wiley 991
15N NMR - Wolfgang Robien 9092
o2 e oce o
Open by Browsing... oK Cancel
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Action

Result

4 Navigate to “C:\Users\Public\Public
Documents\Wiley\KnowltAll\
Samples\NMR\Bruker TopSpin\
C14H10CINO3\ C14H10CINO3
H1.sdbx”. Double click to open the
file.

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

DEP B By M By ) Lookup Compound: Pub@hem MM
Display Profiles:  <no profile> - E@
T | A 2 =
B+ [ v ik |k [ ot P 5200 L R AT
Structure/Properties vax
NMR #1; C14H10CINO3 H1
10° () Zoom up to 400%
5-10° " " " "
SARREILRBLEALRS waanon Double-click to edit structure in ChemWindow.
B35LE3BECLnARBRE FEr et g
b e 1 | |
I N N N N R
ppm
i Preferred Properties Substructs
Sel. Substructs  Original Data Files  History
Table Plot Related Compounds View All Properties Attachments
- d - 4
ID A Name ¥ Spectrum <auto> (*H NMR)P 0-Order Phase E$| 1-Order Phas e Valle
| Name C14H10CINO3 H1 |
1 1 C14H10CINO3 H1 180° -27360 °
| 0-Order Phase Error 180 °
1-Order Phase Error -27360 °
Acquisition Delay  13.8866 s
Acquisition Mode SIMULTANEOUSFILTERE
Decimation Rate 3124
SDBXDB:NMR X Add... Edit C

5 Choose NMR Tools > Define
Multiplets.

The Define Multiplets dialog is launched:

1 Define Multplts x|

| 3 3] r s
& lppm] e Peaks [ppm] B 1(H2) B Pattern : P——

e Detection
3.9897
40032
44487
44622
44751
72612
78381
7.8579 |
18762
78791
7.8972
85180

107 4 d &

o
510°

015781

(MM S S Y S e e

Set Spectrometer Frequency. Save Save And Edit Assignments. Cancel

The Define Multiplets dialog is used to group peaks into multiplets with assigned splitting patterns and coupling
constant information.
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Action Result
6 Note: If the record does not contain a | In this example, the Spectrometer Frequency dialog is bypassed because the record contains a property value for
property value for NMR NMR Spectrometry Frequency. It can be relaunched directly from the Define Multiplets dialog by clicking Set
Spectrometer Frequency, the Spectrometer Frequency:

Spectrometer Frequency dialog will
appear before the Define Multiplets
dialog is launched. The spectrometer frequency for the spectrum

stored in this database record cannot be
determined. It will be needed for calculation of

Spectrometer Frequency X l

Coupling Constants in Hz. G
Spectrometer Frequency (MHz): | 400.13
7 On the Define Multiplets dialog, The peaks have been grouped into multiplets using an automatic algorithm. Note that the spectrum has 2
select the button for Automatic multiplets, 2 triplets (t), 1 doublet (d), and 2 singlets (s). Any incorrect assignments will be updated in the
Multiplet Detection. proceeding steps. For each multiplet:
e There is a shift value in the & column
Note: The button for Automatic e The peaks were assigned the default simple splitting pattern
;\:I):J!ﬂ'p'l\ﬁ:ﬂgetectlon is only available e The J-value for the simple splitting patterns were automatically calculated
’ :blA‘DeﬂneMur\tA\‘p\erts A T o ) X |
) s s s r
86600 e 8.6975,8.6945,8 679:2,:(657[6?; (])467.846438‘8.6254,8,6 i multiplet et Automatic Multiplet
|8.5280 8.5380,8.5180 801 d o
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
|7.2612 7.2612 s
‘44619 4.4751,4.4622,4.4487 5.28 t
‘ 3.9900 4.0032,3.9897,3.9768 5.28 t
1.5781 1.5781 s

10°+ NMR #1; C14H10CINO3 F

1510°—

015781

Set Spectrometer Frequency... save Save And Edit Assignments... Cancel
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Action Result

8 Click and hold the left mouse button Three groups of peaks are visible. The set of peaks near 8.5 ppm are correcrtly identified as a doublet (d), and the
on the spectrum at ~ 8.5 ppm. Drag set of peaks near 8.6 ppm will become divided into two sets of doublet of doublets (dd).

the mouse across the region on the S0etne Mutiiots x
spectrum from ~ 8.5 ppm to ~ 8.8 | o : e opm) S e 8 ratem e
ppm. Release the mouse button. ‘Szggg Z.Ezégli:izg&6792,5.6762,8,64578‘6438,546254,&6 b Z\u“ip’el et Mul iplet
| 7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
‘Ziglg :viggi‘A.AéZZ,Aum 5.28 :
Note: The zoom cursor should still be | 22 e — o ;

active. If not, you can activate it by
right clicking on the spectrum and
selecting Horizontal Zoom Mode.

1. C14H10CIN

—(018.5380
~-085180

510"+ E B
o & - i
878  8r6  8r4  8r2 87  8b8  8bo 864  8b2 86  8bs 856  8ba  8h2 85 = 848
ppm
Set Spectrometer Frequency. Save Save And Edit Assignments. Cancel

9 In the Define Multiplets dialog, click | The set of peaks near 8.6 ppm have been ungrouped to enable further analysis.

to select the row assigned as [ ESoeme vt x
multiplet at 8.6600 ppm. Then click b ] 3 ] St nmr o T —
N Y | | |02t Multipe
Ungroup Peaks button on the same T Detection
. 8.6438
dialog. a6i67
Group Peaks into
8.6762
Multiplet
8.6792
8.6945
86975
8.5280 8.5380,8.5180 8.01 d
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
7.2612 7.2612 s
44619 4.4751,4.4622,4.4487 5.28 t
3.9900 4.0032,3.9897,3.9768 5.28 t
1.5781 1.5781 s Delete Peak(s)
a " . = |
e cB 28 o ?
o A == &8
0 " o~ |
88 ' 8r6  sra  8r2 87 868  8be  86s  8b2 86 = 8b8 856 854 8h2 85 = 848
ppm

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

10

Press and hold CTRL button on the
keyboard. In the Multiplets Table,
click on the four peaks near ~ 8.62 —
8.64 ppm (8.6225, 8.6254, 8.6438
and 8.6467). 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.

Result
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
{@ivefne Matplets x |
& [ppm] s Peaks [ppm] s J (H2) = Pattern X i I
8.6346 8.6467,8.6438,8.6254,8.6225 322 q Automatic Multiplet
8.6762 Detection
8.6792
8.6945
8.6975
8.5280 8.5380,8.5180 8.01 d
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
7.2612 7.2612 S
44619 4.4751,4.4622,4.4487 5.28 t
3.9900 4.0032,3.9897,3.9768 5.28 t
1.5781 1.5781 s -
7] NMR #1; C14H10CINO3 H1 2 § +
pe gy 58 38 R l
85 &5  aa =8 |
o ] N — ) . _ . . |
"8 " 876  8ra 872 87  8bs 866  8b4 862 86  8bhs 856  8bh4 852 ' 85 = 848
ppm
Set Spectrometer Frequency... Save Save And Edit Assignments... Cancel |
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Action Result
11 | In the Multiplets Table, click on the The pattern in the Multiplets Table for the multiplet at 8.6346 ppm now displays as dd. The cell for the J-value is
Pattern cell for the multiplet at blank.
8.6346 ppm to change it from a "q" to | /5o vpies o %)
a “dd” using the dropdown menu. \ ‘
| & [ppm] S Peaks [ppm] c ) (Hz) c Pattern . .
|8.6467,8.6438,8.6254,8.6225 Automatic Multiplet
8.6762 Detection
8.6792
8.6945 .
8.6975 -
8.5280 8.5380,8.5180 8.01 d
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
7.2612 7.2612 s Ungroup Peaks
44619 4.4751,4.4622,4.4487 5.28 t
3.9900 4.0032,3.9897,3.9768 5.28 t
15781 1.5781 s Calculate J
Manually...
Delete Peak(s)
NMR #1; C14H10CINO3 H1 =3 g
ce s ce 2R 5 0
5107 58 6o @a a@ I l |
Yl I M \ [ (
I\/\ W [V} { [
"\ | “‘ [ I\ | | ‘
O o e el e oo | ———t = |
878 ' 86  8r4 8712 87 | 8bs  8b6  8ba 862 = 86 858 856 854 852 85 = 848 ‘
Ppm
? Set Spectrometer Frequency... Save And Edit Assignments... Cancel ‘
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value: click on the peak boxes on the
spectrum in the Define Multiplets
dialog from left to right for the peaks
at 8.6467, 8.6438, 8.6254 and
8.6225 ppm.

Action Result
12 | Click Calculate J Manually in the The Calculate J Manually dialog is launched:
Define Multiplets dialog. E0etne Mt
| ®iCalcuate ) Manually x| B
— : To measure J for a single coupling constant, click to select the peak locations by e Automatic Multiplet
. 8676 Clicking on the peak bar or peak boxes in the spectrum window. Repeat to Detection
Note: The Coup“ng constants (J) for a6y calculate an averaged value for the same coupling constant.
complex splitting patterns (e.g., dd, | PRSP AT i ]
td, dt, ddd, etc.) have to be manually S =1
calculated using the Calculate J il | Loocoup Pecks
Manually tool. e | o S
Standard Deviation: 0
Delete Peak(s)
] ) 14H10GINO3 H1 age J Val Cancel S :
ey 58 28 § a
PR TS |
o 878 ' ste ' sra ' 872 ' 87 ' ebs ' 8bs ' 8ba ' 862 ' 86 858 ' 856 ' 854 ' 852 ' 85 = 848
ppm
PEAKBAR
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.
13 | Begin by calculating the smaller J- 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 ‘

clicking on the peak bar or peak boxes in the spectrum window. Repeat to
calculate an averaged value for the same coupling constant.

Peak 2 [ppm] J [Hz]

8.6225 1.2

Peak 1 [ppm]

Average J: 1.2

Standard Deviation: 0

Clear Confirm Average J Value

Cancel

To measure J for a single coupling constant, click to select the peak locations by !
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Action Result
14 | 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 lCIIJ — v
! Calculate J Manually

the dialog.

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

I Clear Confirm Average J Value Cancel

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

B ' Calculate J Manually X
groups of peaks: once between
8.6467 and 8.6438 ppm, then again To measure J for a single coupling constant, click to select the peak locations by |
between 8.6254 and 8.6225 ppm. clicking on the peak bar or peak boxes in the spectrum window. Repeat to

. . calculate an averaged value for the same coupling constant.
e.g., as shown below with lines: > Rl

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

—-{] 8.646
--{] 8.6438

08.62¢
-l 8.6225

| Y\ I \ Average J: 8.5

Standard Deviation: 0

8.65 8.64 V&éz 8.62

Clear Confirm Average J Value Cancel
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Action Result

16 | Click Confirm Average J Value to | Two J-values are displayed in the Define Multiplets table for the multiplet at 8.6346 ppm:
save the large J-value. Next, click e o

| B Define Multiplets X |
Cancel to close the Calculate J
Manually dialog. & [ppm] > Peaks [ppm] = ) (Hz) > Pattern ) ) ‘
| 8.6467,8.6438,8.6254,8.6225 N || /utomatic Multiplet
8.6762 Detection
8.6792
8.6945
8.6975 v
8.5280 8.5380,8.5180 8.01 d
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet
7.2612 7.2612 s Ungroup Peaks
4.4619 4.4751,4.4622,4.4487 5.28
3.9900 4.0032,3.9897,3.9768 5.28 t
| [1.5781 1.5781 s Calanrey
Manually...
Delete Peak(s)
p= |
NMR #1; C14H10CINO3 H1 g 8 }
o o
N - |
© ‘
i 85 53 23 os - |
- WM |
JUA | J | Vi | |
gy | | | |\

872 87 | 8bs  8be  8ba 852 = 86 858 8bs  8b4 852 85 = 848
ppm

|
\
|

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

17 | Repeat steps 10 to 16 to group the
4 peaks at ~ 8.67 — 8.70 ppm
(8.6762, 8.6792, 8.6945 and
8.6975) into a dd with two coupling
constants.

Result
The peaks are grouped into a multiplet at ~ 8.6868 ppm with dd as the splitting pattern. Two J-values for the multiplet
are added to the table:
{ 7 Define Multiplets >
J 5 [ppm] = Peaks [ppm] s J (Hz) = Pattern . .
8.6346 8.6467,8.6438,8.6254,8.6225 1.17,8.59 dd A““”[’)“"’:" t"_"”“'p'et
8.6868 eection
8.5280 8.5380,8.5180 8.01 d
7.8676 7.8972,7.8791,7.8762,7.8579,7.8381 multiplet :
7.2612 7.2612 s :
44619 4.4751,4.4622,4.4487 5.8 t
3.9900 4.0032,3.9897,3.9768 5.8 t
1.5781 1.5781 S Ungroup Peaks
Calculate )
Manually...
Delete Peak(s)
NMR #1; C14H10CINO3 H1 3 3 l
3 o
oo s ce 2% o 7 i
53 28 8 &9 I i
© © © © >3 © © \ f|
510" oo © e = I
0o Om oo oo | I ‘
A i M "‘; “ |
\ M\ ‘\w‘ w H‘ :\ “‘ ‘
e - ————— e — e — |
878 876  8r4a  8r2 87  8b8 8b4s ' 862 86 858 856 854 852 85 848 ‘
ppm
Set Spectrometer Frequency... Save And Edit Assignments... Cancel |
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Action

Result

18 | Click to select the row at 7.2612
ppm which represents the solvent
peak. Click Delete Peak(s).

The solvent peak (7.2612 ppm) is removed from the table:

| 51 Define Multiplets

%)

5100
5
0 - —
14 2 P [)
"HNMR
Table | Plot | Related Compounds View
DA Name 2 Spectrum <auto> ('H NMR)P 0-Order Phase £ 1-Order Phas!

-27360 °

1 C‘4H10C|N03 - ————AJ——M——- -

SDBXDB:NMR X

| § .
| 5 [ppm] 3 Peaks [ppm] 3 ) (H2) s Pattern i I
86346 8.6467,8.6438,8.6254,8.6225 117,859 dd Automatic Multiplet|
86868 8.6975,8.6945,8.6792,8.6762 17,727 dd Detection
85280 8.5380,8.5180 801 d
7.8676 7.8972,7.8791,7.8762.7.8579,7.6381 multiplet
44619 44751,4.4622,4.4487 528 t
3.9900 4.0032,3.9897,3.9768 528 t
15781 15781 s
(
T - NwR#1; craniocmos v 8 N [
L2 53 I8 E i |
510"~ o= ==  ao |
[ — = - )
878 8/  8r4  8r2 87  8bs  8bo  8bs 8b2 86  8bs  8b6 854 82 85 = 848
ppm
Set Spectrometer Frequency.. Save Save And Edit Assignments. Cancel
19 | Click Save to save the multiplets to | The gjalog is closed and the Minelt record is displayed:
the record and exit the Define — .
Multiplets dialog. [ G5 8 By ™ BB B2 I 4 Loos compoune: PubOhem M
Display Profiles: ' <no profile>
R+ [M|d ity o A T
- Structure/Properties vax

(JZoom up to 400%

Double-click to edit structure in ChemWindow.

Preferred Properties Substructs

Sel. Substructs ~ Original Data Files  History

Al Properties Attachments
Name Value
Name C14H10CINO3 H1 |

0-Order Phase Error 180 °

1-Order Phase Error -27360 °

13.8866 s
SIMULTANEOUSFILTERE
Decimation Rate 3124

Acquisition Delay
Acquisition Mode

Add...
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Assign Multiplets to a Structure using NMR Tools

The Assign Multiplets dialog in Minelt NMR Tools allows for the assignment of peaks and multiplets to a structure in Minelt, for 'H, '3C and X-NMR.

Action Result

1 Sele_ct the Mlpelt record for the ChemWindow is launched:
previous section. =

‘ €& ChemWindow o X
. . . File Edit View Amange Colors Chemistry MS Tools Help
Click in the Structu“relProperFleS e ——— = :
window on the text “Double-click to | | ) o - REQ
ed|t Structure in ChemWindOW.” Chemis... vax ] 172 1 1172 2 2112 3 3172 4 4112 5 5112 [}
Note: To assign atoms to a ’E =
structure, a structure must be oleloll-1
attached to the Minelt Record.
G
=1 v
RE::‘G "N Structurel  Edited Structure X :
Average Mass  Exact Mass: 0.000000 Nominal )l Mass Formula  X/Y Coords AP NUM
]

2 Choose File > Open and open the The structure C14H10CINO3.dsf opens in ChemWindow:
structure for “C14H10CINO3.dsf” P —— o x
located in iwe it View Arange Colors Chemisty MS Tools Help \
‘. . . DER LB 8 ;

C:\Users\Public\Public i © = s BADAAC 3
Documents\Wiley\KnowltAll\ e vOX[J~ 7 1 1122 2 3 s+ 4@ 5 s ¢
Samples\NMR\Bruker TopSpin\ In=rZls
C14H10CINO3.dsf". 0 ~[/]

ollelé]|l—1 Cl
Ole|e of = N
00a 8 | @
k;‘
wa || )
Re::xg " Structurel  Edited Structure X .
Average Mass: 27569 ExactMass: 275034921 Nominal Mass:275  CHheCINO,  X/Y Coords NUM '
G
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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 R
DE@P B~ BB A6 Lookup Compound: Pub©hem |4
Dispay rofes:_ <no profie> - E@
R+ [WG v O i sk e 4 e PR 3 20 0L s e AR AT
19 e s () Zoom up to 400%
A
510 N | f]

ot

P 2 3 )
e Preferred Properties. Substructs
Sel. Substructs  Original Data Files  History
Table Plot Related Compounds View All Properties Attachments

DA Name $ Spectrum R

- e Value
Name C14H10CINO3 H1 I
C14H10CINO3 H1 180° @
0-Order Phase Error 180

1-Order Phase Error 27360 *
Acquisition Delay  13.8866 pis
Acquisition Mode  SIMULTANEOUSFILTERE

Decimation Rate 3124

SOBXDB: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:
W Assign Structure X ‘
Edit View 1]
AomID A #Hs | &[ppm] 3 _ Peaks[ppm] 3 Pattern 3| J[Hz |
- T R —
hd 3.9900 3.9768,3.9897,4.0032 t 5.28
> 4.4619 4.4487,4.4622,4.4751 t 5.28
Cl il 7.8676 7.8381,7.8579,7.8762,7.87 multiplet
¢ had 8.5280 8.5180,8.5380 d 8.01
N b 8.6346 8.6225,8.6254,8.6438,8.64 dd 1.17.8.52 ‘
3 A el 8.6868 8.6762,8.6792,8.6945,8.65 dd 1.17,7.29 I
\
e Tk Assign Atom(s) || Unassign Atoms i
‘H: Atom ID 1 A Atom ID 2 B J[Hz) 3|
OH
5e+08—
a g |
a 1
o = by
15 14 13 12 1 ) 1 [) 1
Save And Edit Multiplets... Cancel

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 View
settings under View tab: -~ Group atom IDs for equivalent atoms 4
° Group atom IDs for Assign atom IDs to all atoms
equivalent atoms should be v Display Atom IDs
selected with a checkmark v Scale Structure to Window

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

checkmark 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 & value The Atom ID for the dd at 8.6868 is proton 6. # Hs is populated with the number of assigned protons:
8.6868 ppm. Use the dropdown B fesgn Sructure x|

menu under Atom ID to select Edit View

8.6762,8.6792,8.6945,8.69

dd

proton 6 for assignment to the MomiD 4 #Hs & _blppm 2 __Pesbsippm_ P _Patiemn | )fhn
multiplet. Click on the white space - 39900 3976839897.4002  t 528
below the table to commit the o c D —l
change. g N i Hiir

H‘
\_/

\_/
¢
& )~

: e _____|

Note: More than one proton can be
selected for assignment using this
menu. Atom IDs can also be
assigned to the cells using the
numbers on a keyboard or using Assign Atom(s assign Atoms !
the Assign Atom(s) button and VIR #1, C14HIOGING3 H1
selecting an atom in the structure. 504081
Protons can be unassigned at any
time by clicking Unassign Atom(s).

(e}
o

Unassign Atom(s)

Atom ID 1 A Atom ID 2 5 J [Hz] 3

x

015781

Save And Edit Multiplets... Cancel
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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 = Y—— X
2 column and the dropdown menus Edit View

within the cells to assign the small PTDl

a

#Hs $  &[ppm] = Peaks [ppm] ¥/ Pattern 3 J[HZ]

a

A
J-value (~1.17 Hz) to proton #4 and = 15781 15781 s
* 3.9900 397683.9897,4.0032  t 5.28
the large J-value ( 7.29 HZ) to * 44619 4.4487,4.4622,44751  t 5.28
proton #5. Cl - 7.8676 7.8381,7.8579,7.8762,7.87 multiplet
. i > 85280 8.5180,8.5380 d 8.01
’ . 86346 8.6225,8.6254,8.6438,8.64 dd 1.17,8.52
s 4 s B lsecses  lsereaserasessseddd  [1.17.7.29

7 XN
o7 N o Assign Atom(s) Unassign Atom(s)
N2 Atom ID 1 A Atom ID 2 2 J [Hz) >
M7
1OH 7 5 v|7.29
Assign Atom(s) Unassign Atom(s)

NMR #1; C14H10CINO3 H1

56+08—
DgSpoERtestHRE2 Y5858 <
e R $33¥sss 2 :
0n0aoo00o00000n00 ooooon E] |
o . A C | ¥ , [
15 14 13 12 11 10§ & 1 & 5 4 FTTITTTT U
ppm

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

proton in the structure. Assign the = pE— x|
following pairs: i View I
AtomID A #Hs $ &[ppm] % Peaks [ppm] $ Patten % J[HZ] |‘ i
5 Atom Atom ] - ,3,9597,4,0032 ; | ‘
ID ID 2 -2 44619 4.448144622,44751  t s28 | F

Cl 57 = 7.8676 7.8381,7.8579,7.8762,7.87 multiplet [

1.5781 1 N/A . - 8 |1 85280 8.5180,8.5380 d 801 |

4 -1 86346 8.6225,8.6254,8.6438,8.64 dd 117,852 |
3.9900 3 2 1 34 6 1 86868 8.6762,8.6792,8.6945,8.6¢ dd 117729 | [
4.4619 | 2 3 07 NS0 Assign Atom(s) | Unassign Atom(s) i

7.8676 | 5,7 N/A 2 Atom ID 1 A Atom D 2 3 JHg 3
e e |
8.5280 | 8 7 \
8.6346 | 4 6 Assign Atom(s) | Unassign Atom(s) E
(1.17) peeE—— b
5 50+08-] \
(8.52) . |
F ,
o . S — 1
N/A means no value can be added # AR |

in the lower table.
Save And Edit Multiplets... Cancel

9 Click Save to commit the changes Upon clicking Save, the dialog is closed and the Minelt record is displayed.

to the record. Minelt x
D@ F= BBBY P 4 Lookup Compound PubChem |4
Dipay roles <no profie> . m
R+ [M]E o ® c o i | 0Ll T 52 00 [T, & e MRAT D
R#1 10CINO3 K ‘Structure/Properties vax
10° Zoom up to 400%
& ‘ N
510% - N &
§ % 0”7 W"So
o
1 B 3 3 OH
(e Preferred Properties Substructs

Sel. Substructs ~ Original Data Files History

Table | Plot | Related Compounds View All Properties Attachments

ID__A Name 2 Spectrum <auto> ('H NMR)P> 0-Order Phase E$ 1-Order Phas:

Name Value
Name C14H10CINO3 H1 1
1 |C14H10CINO3 HI 180° 27360
0-Order Phase Error 180°

1-Order Phase Error -27360°
Acquisition Delay ~ 13.8866 ps

Acquisition Mode SIMULTANEOUSFILTERE
Decimation Rate 3124

SDBXDB:NMR X Add.
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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 :
Assignment Information > Both. Do S BB W B g Lo compounc PubOhem M
Display Profiles:  <no profile> - E
B A+ [dL]E, i ok | ot P 52 0 L s Lo AT
NMR AH10CINO3 H1 Structure/Properties vax
10° e (JZoom up to 400%
508 AOOORTONRONNOR®D 57:“‘5‘!‘“’ !
oy
. A /] . Ké
I I % 3 g 1 ) 3 EmacH
ppm
oy Preferred Properties Substructs
Sel. Substructs ~ Original Data Files  History
Table Plot Related Compounds View All Properties Attachments
ID A Name 3 Spectrum <auto> ('H NMR)P 0-Order Phase Es 1-Order Phas: NS VAT
1 C14H10CINO3 H1 180° -27360 ° tame SHHI0GNO3 H1 I
0-Order Phase Error 180 °
1-Order Phase Error -27360 °
Acquisition Delay 13.8866 us
Acquisition Mode SIMULTANEOUSFILTERE
Decimation Rate 3124
SDBX DB: NMR X Add...
11 | To view the cross-coupling Coupling Data Table x
w_"ryat"’;‘f CEIO"Sf X'e‘” |> Dat Pos (ppm) Multiplicity Atom# | Atom# | J(Hz)
Ta'glem”s ables > Loupling bata | gc346  dd 4 6 117
’ 8.6346 dd 8.55
8.6868 dd 7.33
8.5280 d 8 7 8.01
7.8676 m
44619 t 2 3 5.28
3.9900 t 3 2 5.28
1.5781 S
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Viewing the NMR Multiplet Report

Action Result
1 In Minelt, choose NMR Tools > The Multiplet Report is prefilled with the information saved to the record using the Define Multiplets dialog. The
Multiplet Report. integral information is attached from the Assign Structure dialog:
NMR Report X

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

"H NMR (400 MHz): 8.69 (dd, 1, J=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)

Settings... Copy To Clipboard Close

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.

2 Click Close on the dialog. In the The Property dialog is launched:
Structure/Properties window, click | . - x|
Add. Choose “Solvent” in the
dropdown list. Enter “CDCI3" as the Property: | Solvent 4
Value' [ Cancel
Value: CDC\S‘

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 7 %
record. Relaunch the NMR Report | DE& S B © 4 “é; EubCohem If
. . Display Profiles: <no profile> -
dialog (NMR Tools > Multiplet B + [ 7 ® o T e 25 0 52 30T e gLt i
Report). T e —— “ax
“““oom up to 400%
NMR Report X 858686)
"H NMR (400 MHz, CDCl,): 8.69 (dd, 1, J=7.33,1.17), 8.63 (dd, 1, )=8.55,1.17), 8.53 (d, 1, S::i; O : “
J=8.01), 7.87 (multiplet, 2), 4.46 (t, 2, J=5.28), 3.99 (t, 2, J=5.28), 1.58 (5, 1) e e
157810y OH
THNMR referred Properties Substructs
= Substructs  Original Data Files  History
Tble | Plot | R : - All Properties Attachments
0 A Name Settings... | copy To clipboard cose | e aioe
2023-08-
1 L 317T10:03:31+05:00
Manual peak picking
2023-08-
31710:04:17+05:00
Manual peak picking I

108658-REV20250813 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training NMR Analysis using Minelt - 22 ||

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 against 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 Mineit : %
row in the Table section. This is e e B TR el b A
currently the second row for the s

opened database.

Double-click to edit structure in ChemWindow.

Substructs ~ Sel. Substructs  Original Data Files
All Properties  Attachments ~ Preferred Properties
Name Value

Tale | Plot | Related Compounds View,

1D A Name 2/ Spectrum <auto> ('H NMR)| Chemical Structure

&0
1 1 CI4H10CINO3 H1 peg

<
SOBXDB:NMR X Add...

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

Peak Table x

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

Edit Peal Delete Peak(s Pick Peak

New Technique...
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Action

Result

3 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

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.

5 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)A Height 3 Label %
-
New Peak...
Edit Peak... Delete Peak(s) Pick Peaks...
[ 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:

“3C 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
137.3
133
128.6
128.3

New Peak...

Edit Peak... Delete Peak(s) Pick Peaks.
[ New Technique... |

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

The Peak Table closes. Upon clicking the Name cell, Minelt refreshes and the generated spectrum displays. The

Property dialog appears:
Minelt

D@ & By 4 Lookup Compound: PubChem
Display Profiles:  <no profile> - Bl
bt LG & 0 ] 1L LA 02 Iy
1 NMR #2 197.4 137.3 26.3 SHHIN
I | (JZoor
B Property: X
05 Property: Name l oK
Cancel
Value: ‘
250 Save and Next
Record...
HCNMR|
Table y
D Al
—
1 1 C14H10CINO3 H1 180 ° -27360 °

i -
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Action

Result

8 Enter “acetophenone” as in the
Value box and click OK.

The simulated spectrum is displayed with name of record “acetophenone”:

Minelt x
D@ B™ G3MBy P A48 Lookup Compound: PubChem 4
Display Profiles:  <no profile> - Ef
o =0 e T =
R + [W|@ v o i a3 ol P9 22 00 [0 L
1 NMR #2; acetopheSfid 1373 263 Structure/Properties vax
[JZoom up to 400%
05
Double-click to edit structure in ChemWindow.
250 200 150 10 50 [)
Ppm
T Preferred Properties Substructs
Sel. Substructs  Original Data Files  History
Table Plot Related Compounds View Al Properties Attachments
ID A Name 4 Spectrum <auto> ("°C NMR)P 0-Order Phase E%| 1-Order Pt o

1 C14H10CINO3 H1

1
’ ~
o

-27360 °

180°

Name

9 Note: The chemical structure and
NMR Spectrometer Frequency
can be attached to the record by
applying skills previously reviewed
in this document.

The chemical structure and NMR spectrometer frequency information have been attached to the simulated spectrum:

Minelt x
DEg® B= BBB P 4% Lok Compound: Pub@hem [
Display Profiles:  <no profile> - E E
B+ [ v O SR 2NN TP T Bl AT T T & AT D
\ ——r] P 0 Structure/Properties vax
() Zoom up to 400%
H,C._O
05
250 200 150 100 50
ppm
Loy Preferred Properties Substructs
Sel. Substructs  Original Data Files History
Table | Plot | Related Compounds View Al Properties Attachments
Name < Spectrum <auto> ('*C NMR)P 0-Order Phase £3 1-Order Phase £
Name Value
incnr INCNI=15/C8HBU/CT-
1| C14H10CINO3 H1 -27360° 7(9)8-5-3-2-4-6-8/h2-6
1H3
InChiKey KWOLFJPFCHCOCG-

acetophenone i

180°

UHFFFAOYSA-N
Molecular Weight  120.151 g/mol

NMR Spectrometer
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following values: 0.59 (133 ppm),
0.19 (137.30 ppm), 0.19 (197.40
ppm).

Action Result
10 | Peak Height information can also The peak height value is displayed in the Peak Table:
be included in the simulation. | E—— =
Choose View > Windows/Tables > | pos (ppm)d Height 4 Label 2
Peak Table. 26.30 t
Double click on the cell for Height 1;:22 L
in the row next to the peak 26.30 :33' 1
ppm. Enter 0.49 and press Enter s -
on the keyboard. S
New Peak...
Note: Clicking enter jumps to the
cell below.
1
Edit Peak... Delete Peak(s) Pick Peaks
[ New Technique... |
11 | Repeat step 10 to enter the

The peak height values are displayed in the Peak Table:

Peak Table
Pos (ppm)A Height & Label %
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

X

New Technique...

108658-REV20250813 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



| KnowltAll Training

NMR Analysis using Minelt - 28 |

Action

Result

12 | Click the X button to close the Peak
Table dialog.

The simultated spectrum is updated according to the peak height values:

Minelt

x
D ﬁ@ % B mm &) @ Lookup Compound: PubQhem ¢
Note: Refresh to save the changes, | (2®feles noprofle & Ef - . . _—
oo " L 7F T . T -
such as clicking on another record | % & Lk & & L 0 k[ L[ s % Mty 0 e AT S
then returning to record #2. 1] - NMR #2; acetophenone 12856 PRI IP s .
(JZoom up to 400%
HyC._O
054 26.3
197.4
250 200 150 160
ppm
15C NMR Preferred Properties Substructs
Sel. Substructs  Original Data Files  History
Table Plot Related Compounds View All Properties Attachments
ID A Name </ Spectrum <auto> ("3C NMR)P 0-Order Phase Es| 1-Order PH Name Value
Name acetophenone
1 1 C14H10CINO3 H1
Formula CgHgO
InChl InChl=1S/C8H80/c1-
2 2 acetophenone 7(9)8-5-3-2-4-6-8/h2-6t
1H3
InChiVag WV\AINI EIDECUrNC e
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