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1 About This Manual

This manual enables safe and efficient handling of the device.

This manual is an integral part of the device, and must be kept in close proximity to the
device where it is permanently accessible to personnel. In addition, instructions concerning
labor protection laws, operator regulations tools and supplies must be available and adhered
to.

Before starting any work, personnel must read the manual thoroughly and understand
its contents. Compliance with all specified safety and operating instructions, as well as local
work safety regulations, are vital to ensure safe operation.

The figures shown in this manual are designed to be general and informative and may not
represent the specific Bruker model, component or software/firmware version you are
working with. Options and accessories may or may not be illustrated in each figure.

1.1 Policy Statement

It is Bruker's policy to improve products as new techniques and components become
available. Bruker reserves the right to change specifications at any time.

Every effort has been made to avoid errors in text and Figure presentation in this publication.
In order to produce useful and appropriate documentation, we welcome your comments on
this publication. Field Service Engineers are advised to check regularly with Bruker for
updated information.

Bruker is committed to providing customers with inventive, high-quality, environmentally-
sound products and services.

1.2 Symbols and Conventions

Safety instructions in this manual and labels of devices are marked with symbols. .

The safety instructions are introduced using indicative words which express the extent of the
hazard.

In order to avoid accidents, personal injury or damage to property, always observe safety
instructions and proceed with care.

4\ DANGER

" DANGER indicates a hazardous situation which, if not avoided, will result in
A death or serious injury.
This is the consequence of not following the warning.
1. This is the safety condition.

P This is the safety instruction.

H147756_1_002 9



About This Manual

/\ WARNING
E’ WARNING indicates a hazardous situation, which, if not avoided, could result

in death or serious injury.

This is the consequence of not following the warning.
1. This is the safety condition.
P This is the safety instruction.

A\ cAUTION
?- CAUTION indicates a hazardous situation, which, if not avoided, may result in

minor or moderate injury or severe material or property damage.
This is the consequence of not following the warning.
1. This is the safety condition.

P This is the safety instruction.

NOTICE indicates a property damage message.
This is the consequence of not following the notice.

1. This is a safety condition.
P This is a safety instruction.

SAFETY INSTRUCTIONS

SAFETY INSTRUCTIONS are used for control flow and shutdowns in the event
of an error or emergency.

This is the consequence of not following the safety instructions.
1. This is a safety condition.

P This is a safety instruction.

This symbol highlights useful tips and recommendations as well as
information designed to ensure efficient and smooth operation.

10 H147756_1_002



About This Manual

1.3

Font and Format Conventions

Type of Information

Font

Examples

Shell Command,
Commands,
“All what you can enter”

Arial bold

Type or enter fromjdx
zg

Button, Tab, Pane and Menu Names

“All what you can click”

Arial bold, initial letters
capitalized

Use the Export To File
button.
Click OK.
Click Processing...

Windows, Dialog Windows, Pop-up
Windows Names

Arial, initial letters
capitalized

The Stacked Plot Edit
dialog will be displayed.

Path, File, Dataset and Experiment
Names

Data Path Variables

Table Column Names

Field Names (within Dialog
Windows)

Arial ltalics

$tshome/exp/stan/nmr/
lists
expno, procno,

Parameters Arial in Capital Letters VCLIST
Program Code Courier go=2
Pulse and AU Program Names au_zgte
Macros edmac
Functions CalcExpTime ()
Arg_uments XAU (prog, arg)
Variables disk2, user2
AU Macro Courier in Capital REX
Letters PNO

Table 1.1: Font and Format Conventions

H147756_1_002
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Introduction

2 Introduction

21 General

This manual was written for AVANCE systems running TopSpin version 3.5 including
patches and should be used as a guide through the set up process for some experiments.
The success of running the experiments in this manual is under the assumption that all
parameters have been entered in to the prosol table.

This manual features various advanced procedures for 'H, *C, "N and *'P experiments. It is
assumed that the user is already familiar with acquisition and processing of simple 1D NMR
spectra, chapter 1D Proton Experiment and chapter 1D Carbon Experiments described in the
TopSpin Guide Book Basic NMR Experiments.

2.2 Disclaimer

This guide should only be used for its intended purpose as described in this manual. Use of
the manual for any purpose other than that for which it is intended is taken only at the users
own risk and invalidates any and all manufacturer warranties.

Some parameter values, especially power levels suggested in this manual may not be
suitable for all systems (e.g. Cryo probes) and could cause damage to the unit. Therefore
only persons trained in the operation of the AVANCE systems should operate the unit.

Material Damage Due to Excessive Power

The NMR probe can be severely damaged if too much power or power over a too long time
is applied.

P Always start to optimize pulses with low power values and short pulses. Respect the
pulse and power limits as programmed into the PICS data of the probe.

H147756_1_002 13
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1D Solvent Suppression Experiments

3 1D Solvent Suppression
Experiments

3.1 Introduction

Many experiments on samples dissolved in protonated solution require some method to
minimize the strong resonance belonging to the solvent. This suppression can be performed
in several ways, depending on the number of signals to suppress, and on which part of the
pulse sequence can be modified. Solvent suppression can be applied during the relaxation
period just prior to the conventional pulse sequence as outlined in the figure below. This is
referred to as Pre-saturation.

CW on solvent

However, pre-saturation can also reduce the signal intensities of exchangeable protons. For
this reason, other schemes, as the WATERGATE, WET and Excitation Sculpting schemes,
can be used to overcome this problem and are discussed in this chapter.

In HPLC-NMR applications it is mandatory to suppress multiple-solvent resonances. The
incorporation of specific multiple-solvent suppression schemes into pulse sequences is made
in analogy with classical methods.

3.2 Samples

2 mM Raffinose in 90% H20 + 10% D20
2 mM Lysozyme in 90% H20 + 10% D20

3.3 Preparation Experiment

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.
!:'J Acquire Process Analyse Publish View Manage @

|| [\Create Dataset|| [ 4 Find Dataset| |\ Open Datasst | |  Paste Dataset|[4] Read Pars.|

* In the New Dataset window,enter or select:
NAME = solvent_suppression_exp
EXPNO =1
PROCNO =1
Experiment: Select PROTON
Set Solvent: Select H20+D20

H147756_1_002 15



1D Solvent Suppression Experiments

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME |solvent_suppression_exp
EXPNO 1
PROCNO |1

) Use current parameters
@ Experiment PROTON | Select
(~) Options

Set solvent: [H2otD20  ~

@) Execute "getprosol”

() Keep parameters: jP 1,01, PLW1 ~

DIR |C:\Data =
[71 Show new dataset in new window

Recelvers (1.2, _16) 1

1-D Proton solvent suppression xperiment

TITLE

I OK H Cancel H More Info... ” Help ]

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different

entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
* On the menu bar, click Aquire.

‘:J Start @ Process Analyse Publish View Manage @
|N Sample = |‘§ﬁgockH V Tunew ||:§L Spin= || &% Shim+ ||JﬂH Prosol = HEgainv H D Gow i|Mgrev |

For the following steps, use the Workflow button bar.

» Click Sample and eject the sample, if there is one inserted, and insert the new sample.
Click Lock and select H20 + D20 solvent.
To tune the probe, click Tune.

Click Spin and select Turn sample rotation off.

n Solvent suppression experiments should be run non-spinning.

16 H147756_1_002



1D Solvent Suppression Experiments

* To autoshim the sample with TopShim and best homogeneity, click Shim.
» To load the probe/solvent depended parameters, click Prosol.

3.3.1 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

3.3.2 Processing

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

| s Proc. Spectrum= || % Adjust Phase = | 4\ Calib. Axis | | 9% pick Peaks = || | Integrate v|| Advanced »

» On the Workflow button bar, click Proc Spectrum.

This executes a processing program including commands such as an exponential window
function em, Fourier transformation ft, an automatic phase correction apk and a baseline
correction abs. On the Proc. Spectrum button, click the drop-down arrow to see more
options.

* In the list, select Configure Standard Processing (proc1d).

2 Mo acquisition running: C:Bruker TOPSPIN/datahimrsummri1d_solvent_suppression/1/pdata/1 = [ = @}
Spectrum | ProcPars |A:unar5 |T|t|e |Pu|serg | Peaks | Integrals I Sample | Structure | Ficl | Acqu|
solveni suppression expenmeant : : F ?
2mM Raffinoss in B0% H20+10% D20 - : =
w0
............................................................................................................. -
..................................................................................................... =
...... 2
@
........................................................................................................... - o
o
........................................................................................................... Ba
-3
: o
[ o
T T T T T T T T T T T T T T T T T T T T I
15 10 5 0 [ppm]
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1D Solvent Suppression Experiments

Ensure that the SW is large enough to cover the entire spectrum accounting for the position
of O1. The pre-saturation is applied on resonance (at the O1 position). The power level for
pre-saturation has to be known and entered into the Prosol parameters.

3.4 1D Solvent Suppression with Pre-saturation

Pre-saturation is the most common procedure to minimize and suppress the intense solvent
resonance when 'H spectra are recorded in protonated solutions. This experiment is
performed by applying a low-power continuous wave irradiation on the selected resonance
during the pre-scan delay:

zZgpr
pl
4 I

I_[resae ] ||

pla li]l

3.41 Parameter Setup

* At the command prompt, type:
wrpa 2
re 2

» Expand the peak at 4.7ppm.

« On the toolbar, click Set RF from cursor. |

2 1d_solvent_suppression 2 1 C:Bruker'TOPSPIN nmrsu = =] @

|

solveni supprassion experimeant ; =
2mM Raffinose in 90% H20+10% D20

4.6916 ppm / 2346.86 Hez / 5S00.262347 MHz

[rel]

SET SF01/01 FREQUENCIES FROM CURSOR POSITION
Define: Left-click inside data window

5.0 48 4.6 4.4 [kpm]

18 H147756_1_002



1D Solvent Suppression Experiments

* Move the cursor line to the center of the peak and press the mouse button.

& 01/02/03

Define SFO1/01 freguencies

SFO1 [MHz] = 500.262345
01/2/3 [Hz] = 234528

Foi 1]l o2 |[ o3 |[ cancel ..

* In the O1/02/03 window, click O1.
* In the Dataset window, select the AcquPars tab.
* Enter:
PULPROG = zgpr
TD = 16384
NS =8
DS=4
SW[ppm] = 10 (for the Raffinose sample)
SW[ppm] = 14 (for the Lysozyme sample)
D1[s]=2

e In the Dataset window, select the ProcPars tab.
¢ Enter:
Sl =8192

 In the Dataset window, select the Spectrum tab.

3.4.2 Fine Tuning

* On the menu bar, click Acquire.

‘:J Start @ Process Analyse Publish View  Manage @

|N Samplg_v|'$ﬁgccwv Tune - ||c§LSp1nv ||E§ Shim= ||J{HP[csolv HEgainv HbGOv H.Mgrevi

¢ On the Workflow button bar, click Gain.

[ start Process  Analyse  Publish  View Manage (&2

|% Samplew _\fﬁ;cckH V Tunew || 4 spinw || § shimw | £V Prosol » ”E}gain%g‘”b Gow _i|.Mgrev |

* On the Go button, click the drop-down arrow to see more options.

!'_:';I Start Process Analyse Publish View  Manage @

!;éampléji:ﬁgock_| V Tune« || db spinw || & shime || & Prosol » ||E Gain » I[D GO‘{;H More = |
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1D Solvent Suppression Experiments

* In the list, select Real-Time Go Setup (gs).

Transfer Fid To Disk (tr)
Estimate Exp. Time {expt)
Real-Time Go Setup (gs]

Optimize Acquisition Params (popt)

Start Automation AU prograrm (xaua)

 In the Dataset tool bar, select Unshuffle data on display.
* In the Go Setup (gs) window, select the Offset tab.

2 GS: 1d_solvent_suppression 2 1 C:BrukerTOPSPIN nmrsu EE@}
| Spectruml ProcPars |Acun‘ars |Title |F‘u|seF‘mg | Peaks | Integrals | Sample | Structure | Fid| Achu ‘
l Pulse I Freguenc | Pulse Power :'I\""" 632 !'ﬁ“”“ ﬁ!@,ml
Offset i . ; ; e 7 : ; =
corPnase | Delay | Ofset | Receiver Gain P e e W -
e 2mii Raffinose in 80% H20+10% D20
Sensitivity 3 2 £ ¥ i : :
1 )OS - SN NN AR SO S
= :
adjust
max 238529
Offset
© 01 [Hz]
>
L1 =L T 50 COF ERREERE PRSP APRURE: SOPRES: FROERE RURS: FEREY v - § [RERRPS- RUTRE) SOPER: CUTES SRSIRY OUSSRPE (RPRSRs RRTEY
234529
[ Save H Save all ” Restare I . : B : : : : e ]
Restare all S0
o L B A e I B i e o e
02 04 06 08 10 1.2 14 [s] 02 04 06 08 10 12 14 [s]

» Change the 01 value by clicking just below or above the adjust slider.

n For smaller changes, adjust the sensitivity inside the gs window to a smaller value.

» Observe the fid area in the Acquisition information window for a smaller integration value
and the FID to become a single line.

* In the Go Setup (gs) window, click Save.
* In the Go Setup (gs) window, click Stop.
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(2 G5: 1d_soivent_suppression 2 1 C:BrukerTOPSPIN nmrsu =TT
| Spectruml ProcPars |Acunar5 |T|t|e |Pu|serg | Peaks | Integrals I Sample | Structure | F|d| Acqu ‘
” Pulse I Freguenc: | Puise power :'I“”” e !'H“’“ m‘@!M!
Orfset i i L=
CorPhase | Delay | | Receiver Gain SOlEnT suppregsion expenment . 3
a 2mh Raffinose’in 808 H20+10% D20 [
sensgitivity B
= L
om =
adjust
fmax 2348.23
Offset
® 01 [Hz)
=
min: 234723
2347.78 |
[ Save l [ Save all ][ Restore ]
Restore all
L e e (L L o B
02 04 06 08 10 12 14 [s] 02 04 06 08 10 12 14 [s]

* In the Save changed GS parameters window, click OK.

 Save changed GS parameters )

Select the modified G2 parameters to be saved:

SFO1 [500.26234778 MHz]

[ Select all ” Select none H 0K H Cancel

343 Acquisition

« To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
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344 Processing

* Process and phase correct the spectrum.

A No acquisition running: C:Bruker TOPSPIN/datammrsummriid_sohent_suppressioni2jpdataid [2] = = é&}

Spectrum | F‘rucF‘arslAcun‘ars | Title |PU|SEPFDQ | Peaks | Integrals | Sample | Structurel Fid | Acqui

solveni supprassion experiment ] j @'
2mM Bafinose in %%'HQ@"‘TD%'D?@E"' ..................... ..................... ...................... ......... [

55 5.0 a5 4.0 35  [ppm]

The figure above shows the solvent suppressed 1D spectrum of the Raffinose sample. The
figure below shows the 1D spectrum of the Lysozyme sample.

8 10_solvent_suppression 8 1 C*BrukerTOPSPIN nmrsu IEIEIE}

Spectrurm | FrocPars lAcunars |Tit\e iPu\seF’ng |P88KS | Integrals I Sample | Structurel Fid | Acqui

[rel]

[}

-0
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3.5 1D Solvent Suppression with Presaturation and Composite
Pulses

This experiment is performed by applying a low-power continuous wave irradiation on the
water resonance during the pre-scan period, followed by a rapid succession of four 90°
pulses to further reduce the residual hump of the water signal:

3.5.1 Parameter Setup

» Follow the instructions Parameter Setup and Fine Tuning in the chapter 1D Solvent
Suppression with Pre-saturation [» 18].

* |n the Dataset window, select the AcquPars tab.
* Enter:

PULPROG = zgcppr
* In the Dataset window, select the Spectrum tab.

3.5.2 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
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3.5.3 Processing

* Process and phase correct the spectrum.

1 No acquisition running: C:Bruker TOPSPIN/dataimmrsummriid_sohwent_suppressioni3/jpdata/1 = = .ﬂﬁ}
Spectrum | ﬂcharslAcunars | Title |PulsePng | Peaks | Integrals I Sample | Etruu:turel Fid | Acqui
solvani supprassion experimant ] : ]
2mM Raffinose in 80% H20+10% D20:
......................................................................................................... Lw
— -

5.5

The figure above shows the solvent suppressed 1D spectrum of the Raffinose sample. The
following figure shows the 1D spectrum of the Lysozyme sample:

' 1d_solvent_suppression 9 1 C:BrukerTOPSPIN nmrsu EE@}
Spectrum | FrocPars | AcCfuPars | Title |PU|SBPI’DQ | Peaks | Integrals I 3ample | Structurel Fid | Acqui
; : : -5
P ot b o b BB o ot 8t B b o o P 88 B o e o et 8 N S O S O Lo
i o™
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3.6 1D Solvent Suppression Using the Noesy Sequence

This experiment is performed by using the 1D version of the noesyphpr sequence applying a
low-power continuous wave irradiation on the water resonance during the pre-scan and
during the mixing time period of the NOESY sequence:

noesyprid
dl dg |
[ | presat presat |.'IM| ||| .il“ 1T
E 1] LR

3.6.1 Parameter Setup

» Follow the instructions Parameter Setup and Fine Tuning in the chapter 1D Solvent
Suppression with Pre-saturation [» 18].

* In the Dataset window, select the AcquPars tab.
* Enter:

PULPROG = noesyprid

D8[s] = 0.1

* In the Dataset window, select the Spectrum tab.

3.6.2 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
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3.6.3 Processing

* Process and phase correct the spectrum.

A 1d_solvent_suppression 14 1 C:BrukerTOPSPIN nmrsu = [[E %1
Spectrum | ﬂcharslAcunars | Title |PulsePng | Peaks | Integrals I Sample | Etruu:turel Fid | Acqui
s g L=
=
........................................................................................................ fe- 2
....................................................... = 2

The figure above shows the solvent suppressed 1D spectrum of the Raffinose sample. The
figure below shows the 1D spectrum of the Lysozyme sample.

A 1d_solvent_suppression 13 1 C:BrukerTOPSPIN nmrsu EE@}
‘ !
SPEEtmm | FrocPars | AEE{UF’BI’S | Title |PU|SBPI’DQ | Peaks | Integrals I Sample | Structurel Fid | ACE{U‘
: : : L E-
=y
o
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3.7 1D Solvent Suppression with WATERGATE

The WATERGATE (WATER suppression by GrAdient Tailored Excitation) technique, which
uses pulsed field gradients, is claimed to be independent of line-shape, yielding better
suppression compared with other methods. Exchangeable protons are not affected and there
is no phase jump at the water resonance, although signals very close to the water resonance
are also suppressed.

The sequence is in principle, a spin-echo experiment in which the 180 degree pulse is
embedded between two pulsed field gradients. After excitation by the first pulse p1 the field
gradient G1 dephases all coherence. The selective inversion element consists of a
symmetrical 3-9-19 pulse sequence 3a-t-9a-t-19a-t-19a-t-9a-t-3a, with 26a=180°, as shown in
the figure below. Additional suppression appears at different sidebands (1/t).

p3919gp

I d | & & ” ”
|
C__ A A

3 Gl

3.71 Parameter Setup

» Follow the instructions Parameter Setup and Fine Tuning in the chapter 1D Solvent
Suppression with Pre-saturation [» 18].

* In the Dataset window, select the AcquPars tab.
» Enter or select:
PULPROG = p3919gp
D19 [s] = 0.00015 = 1/(2*d) where d = distance to next null in Hz
GPNAM1 = SMSQ10.100
GPZ1 [%] = 20

* In the Dataset window, select the Spectrum tab.

3.7.2 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
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3.7.3 Processing

* Process and phase correct the spectrum.

1 No acquisition running: C:Bruker/TOPSPIN/datammrsunmrid_solvent_suppression/d/pdatar [=[@ @W
Spectrum | F’rDcPars'Acun’ars | Title |PulsePng | Peaks | Integrals I Sarmple | Structurel Fid | Acqu‘
S e e R e ) A SN | S . SR L g
2mM Raffinose in 90% H20+10% D20
.......................................... L w

The figure above shows the solvent suppressed 1D spectrum of the Raffinose sample. The
figure below shows the 1D spectrum of the Lysozyme sample.

1 1d_solvent_suppression 10 1 C:BrukerTOPSPIN nmrsu E@@}
Spectrum | F’charslAcunars | Title |PulsePng | Feaks | Integrals | Sarnple | Structurel Fid | Acqui
e
..................................................................................................... Lo
...................... o
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3.8 1D Solvent Suppression with Excitation Sculpting

zgesgp

&35

pl2
apl

G. ﬂﬂnn

Gl GlG2 G2

3.8.1 Parameter Setup

* Follow the instructions Parameter Setup and Fine Tuning in the chapter 71D Solvent
Suppression with Pre-saturation [ 18].

* In the Dataset window, select the AcquPars tab.
» Enter or select:

PULPROG = zgesgp

P12 [us] = 2000

SPdB1 =44.5

GPNAM1 = SMSQ10.100

GPNAM2 = SMSQ10.100

SPNAM1 = Squa100.1000

GPZ1 [%] =

GPZ2 [%] =11

* In the Dataset window, select the Spectrum tab.

3.8.2 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

H147756_1_002
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3.8.3 Processing

* Process and phase correct the spectrum.

1 No acquisition running: C:Bruker TOPSPIN/datainmrsummriid_sohwent_suppressioni5/jpdatai1 = = .ﬂﬁ}
Spectrum | ﬂcharslAcunars | Title |PulsePng | Peaks | Integrals I Sample | Etruu:turel Fid | Acqui
solvani supprassion experimant ] : s
2mM Raffinose in 80% H20+10% D20: r
......................................................................................................... )
.......................................................... Le

5.5 5.0 4.5 4.0 35 [ppm]

The figure above shows the solvent suppressed 1D spectrum of the Raffinose sample. The
figure below shows the 1D spectrum of the Lysozyme sample.

A 1d_solvent_suppression 11 1 C:BrukerTOPSPIN nmrsu EE@1
Spectrum | FrocPars | AcCfuPars | Title |PU|SBP|'DQ | Peaks | Integrals I 3ample | Structurel Fid | Acqui
; ; > 3 @.
............................................................... Lo
: : ; 8
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3.9 1D Solvent Suppression with WET

This pulse sequence uses a shaped, selective pulse and pulse field gradients to suppress
one or more solvent signals. The option of carbon decoupling is available for suppression of
solvent signals with large *C satellites. It provides very efficient suppression with excellent

selectivity.

pll

pliz

G, ﬂﬂﬂa

G21 G22 G23 G24

3.9.1 Sample

2 mg Sucrose in Acetonitrile and D20

3.9.2 Preparation Experiment

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.

= Acquire  Process  Analyse  Publish  View  Manage (2]
| ]T}CLeate Dataset| | 3 Find Dataset| | Open Dataset| | Paste Dataset| || Read Pars. |

* In the New Dataset window, enter or select:
NAME = wet_solvent_suppression_exp
EXPNO =1
PROCNO =1
Experiment: Select LC1DWTDC
Set Solvent: Select CH3CN+D20

H147756_1_002
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Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME 'wet_solvent_suppression_exp
EXPNO 1
PROCNO |1

©) Use current parameters
@ Experiment LC1DWTDC | Select
(~) Options

Set solvent: [cHachsp20 ~|

@) Execute "getprosol”
() Keep parameters: jP 1,01, PLW1 ~

DIR |C:\Data =
[71 Show new dataset in new window

Recelvers (1.2, _16) 1

1-D Proton solvent suppression experiment using WET

TITLE 2mg Sucrose in Acetonitril and D20

I OK H Cancel H More Info... ” Help ]

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different

entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
* On the menu bar, click Aquire.

‘:J Start @ Process Analyse Publish View Manage @
|N Sample = |‘§ﬁgockH V Tunew ||:§L Spin= || &% Shim+ ||JﬂH Prosol = HEgainv H D Gow i|Mgrev |

For the following steps, use the Workflow button bar.
* Click Sample and Insert.
* Click Lock and select the CH3CN+D20 solvent.
* Click Tune to tune the probe.
* Click Spin and select Sample rotation off.

n Solvent suppression experiments should be run non-spinning.
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* To autoshim the sample with TopShim and best homogeneity, click Shim.
* In the Dataset window, select the AcquPars tab.
« Enter:

PULPROG = zg30

DS=0

NS =1

* To load the probe/solvent depended parameters, click Prosol.

3.9.3 Acquisition
» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
3.9.4 Processing

* On the menu bar, click Process.

I_J Start Acquire Analyse Publish View Manage @

IV s Proc. Spel:trum::_e’g'*'-_| | ’\fy Adjust Phase = | ;-/’g"\ Calib. Axis| I Yﬁﬁ Pick Peaks = \ | I Integrate = || Advanced »

* On the Workflow button bar, click Proc Spectrum.

This executes a processing program including commands such as an exponential window
function em, Fourier transformation ft, an automatic phase correction apk and a baseline
correction abs. On the Proc. Spectrum button, click the drop-down arrow to see more

options.
 In the list, select Configure Standard Processintg (proc1d).

b=l

s
5 FrocPars | AcquPars | Toe | Puiseprog | Peas | integrans | sampie | Structure | prot | | acqu

rer]

L\ B

v - . ' . r . ' ' - s 1 ' v .
40 35 20 25 epm]
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3.9.5 Selective Excitation Region Setup

* On the menu bar, click Acquire.

3! | Start Process  Analyse Publish View  Manage @

* On the More button, click the drop-down arrow to see more options.
* In the list, select Setup Selective 1D Expts.

lconMMR Automation (iconnmr)

Setup Selective 1D Expts.h

TopGuide (topguide)

One-Click Experiments

Shape Tool (stdisp)

APSY (apsy)

The Workflow button bar changes for setting up the 1D selective experiment.

* On the Workflow button bar, click 1D Selective Experiment Setup.

- Star . Process  Analyse  Publish  View Manage &

i@aack 1D Selective Experfment Setup A Define Regions | Create Datasets =

%

Starting from a 1D spectrum:

First select [Define Region] to start the interactive
integration mode. Once the regions are defined,

o click the Save As icon and save the integrals as a
region file.

Next, choose the experiment type from the pull-down
list in the [Create Datasets] button. This will

create a separate dataset for each integral saved

in the region file.

There is no other function to this button then the instruction displayed above.

* In the message window, click Close.
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* On the Workflow button bar, click Define Regions.

| start Process  Analyse  Publish  View Manage &

i@ﬁack 1D Selective Experiment Setup % Define Regions U Create Datasets = |

* Integrate the regions on the peaks to be suppressed (e.g. 4.7 ppm and 2.45 ppm).

1 Acquisition finished: C:/Bruker/data/rek/WET_AVI/1/pdata/1 = ﬁ]
- - —

J Trd o hr#2Emean I X*2/28X=3T ¢ XaEE J
WET | @
Mouse Sensitiwity: 1.0
4.502 ppm / 2700.752 He -2
Sum = 20,7557
LEFINE REGION M(QDE 0
Define: Drag using left mouse button L
Return: Left-click highlighted icon

-2
— w0
4 \_L_ o
- L
o w
=1 ]
(= - L
T T T T T T T | T T T T | T T T T | T T T T ‘ T T T
4.5 4.0 35 3.0 25 [ppm]

* Click Save region as. %I @ ‘J

» Select Save the Region to reg.

| Save Regions To 'iﬁl‘rhg“m—— S
Save Regions To 'reg'
Export integration regions

‘ Export Regions To Relaxation Module and ret.

| save&ShowList

|
» To exit the integration mode, click Return do not save regions! g“? @ J}
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* In the Save Changes window, click No.

@ Save Changes?

* On the Create Dataset button, click the drop-down arrow to see more options.

|_5J Start Process Analyse Publish View Manage @

| @ﬂacki | 1D Selective Experiment Setup | \ L+ Define Regions @ Create Datasets 1}_]

* In the list, select Mult. Solvent Suppr./WET.

Selective gradient 1H
Selective gradient COSY
Selective gradient NOESY
Selective gradient TOCSY

Selective gradient ROESY

1H Homonuclear Decoupling

Selective 1H
Selective COSY
Selective NOESY
Selective TOCSY

Selective ROESY

Mult. Solvent Suppr./presat
Mult. Solvent Suppr./WET D\?

2D Selective HMBC

* Inthe LC1DWTDC window, enter NS = 16
* In the LC1DWTDC window, click Accept.

..::'-" = Lcl = ..
E 1H WET Multiple Suppression

NS
first EXPNO

| Accept || cancel |
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* Check the parameters in the information window.

1H WET Multiple Suppression®
LC1DWTDC

freqs: 4.695ppm 2.464ppm

Dataset created in expno 2.

Uses 13C decoupling - MAKE SURE PROBE IS TUNED TO 13C!

total experiment time will be 2 min 32 sec

OK: starts acquisition
CANCEL® creates data sets only.

* In the sel1d window, click OK to start the acquisition.

3.9.6 Processing

¢ On the menu bar, click Process.

[J Start Acquire Analyse Publish View Manage @

I- s Proc. Spectrum,s?gig_jr':| | ’\ﬂ;f Adjust Phase = | \}g\ Calib. Agis| I ﬁf‘{ Pick Peaks \ | f Integrate - | | Advanced »

* On the Proc Spectrum button, click the drop-down arrow to see more options.
» Select Configure Standard Processing (proc1d).

Lgonﬂgure Standard Processing (procid)
Window Multiplication (wm)

Fourier Transform (ft)

Start Automation AU Program (xaup)

» Deselect the following options:
— Auto-Phasing (apk)
— Set Spectrum Reference (sref)
— Auto-Baseline correction (abs)
— Warn if Processed data exist
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* In the proc1d window, click Execute.
L’prnnﬂd \z\

Press 'Execute’ to process the current dataset.
Press 'Save' fo just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Exponential Multiply (em) LB[HI= (01 1
Fourier Transform (ft)

Auto - Phasing (apk) O

Set Spectrum Reference (sref) [

Auto - Baseline Correction (abs) [

Plot (autoplot) O LAYOUT = [+/1D_Hxwp |
| Warn if meESSEd data exist D
| save |[ Execute |[ cancel |
(s e e =

| spectrum | procPars | AcquPars | Title | PuiseProg [ Peaks | integrals | sampie | structure [ piot [ Fia [ Acqu]

WET
1H WET Mullipls Suppression
freqs 4.65950pm 2 4684ppm

[rel]

‘...|.‘.‘
4 G

2

Y

-2

-4

-6

T
[ 5 4 3 [ppm]

* On the Workflow button bar, click Adjust Phase.
|:J Start  Acquire Analyse Publish View  Manage @

‘ N Proc. Spectrum + ”’\wdlust F'hasegs'fg?'” ;3\ Calib. Axis =

|_ﬁfﬁ Pick Peaks = HI Integrate « HAgvanl:edv |

The Dataset window tabs are replaced with the Adjust Phase toolbar.

A0 1 R 90-90180 == Il G I

» Move the cursor line on top of the peak at 5.7 ppm and right-click.
* On the shortcut menu, select Set Pivot Point.

[\ set Pivot Point |
i Calculate pho
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» Adjust the 0 order phase on the selected pivot point to positive absorption.
« Adjust the 1%t order phase on the peaks between 4.6 ppm and 3.6 ppm.

1 wet_solvent_suppression_exp 1 1 C:\Data EEE}
A0 1R 909080 e 0GB | '

pivot = 2.47 ppe  Phase increment = 0.20 ph0 = 0.00 phl = 0.00

WET 3
TH WET| Multiple Suppression =
fregs: 4 §1950pm 2. 46400m .
5.782 ppy / 3468.384 Hz
Index = J7026 - 17033
Value = 41.819 rel -
Phase = 163.439

o™

|

_J|F "
by
ke
i
°
T T T T T T T T T T T T T T
[ 5 4 3 [ppm]

The peak at 4.7 ppm and 2.4 ppm are the suppressed solvent peaks and those will appear

out of phase.

» To store the phase value, click Save for nD spectrum. %‘ @ 'J

| 1 wet solvent suppression exp 1 1 CAData EIEE']
| spectrum | procPars [ Acqupars [ Titke [ Puiseprog | Peas [ integrais | sampie | structure | piot | Fia | Acqul
WET LT
TH WET Mulfinld Suppression | =
freqs: 4.6850pm L. 464ppm F
0
5.531 ppm / 3318.014 Hz | o
Index = 17436 - 17443 i
Talue = 0.06237 rel [
Lo
o
[
| =
[
(=]
Jl /]l_J J | o
o
T ! . ! T . ! : . ! . T . T
[ 5 4 3 [ppm]
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4 2D Gradient Experiments

4.1 Introduction

The vital importance of NMR in chemistry and biochemistry relies on the direct relationship
between any given NMR experiment and the molecular information that can be extracted
from it. Thus, every experiment is based on some NMR parameter, usually coupling
constants or NOE, which is related to a specific molecular parameter (through-bond or
through-space connectivity, chemical exchange, molecular motion...). The quantitative
measurement of such NMR parameters allows us to obtain valuable information about
structural parameters such as dihedral angles, intermolecular distances, relaxation and
exchange rates. etc... For this reason, the development of new and/or improved NMR
methodologies is a key factor to be considered. Since the 90’'s when the gradients were
introduced as a useful tool to incorporate them in to NMR applications, the suite of NMR
experiments available to researchers has grown. A large percentage of them are using pulse
field gradients.

Gradient enhanced NMR spectroscopy is widely used in liquid state spectroscopy for
coherence pathway selection, solvent suppression, artifact reduction, and diffusion weighting
and has had a tremendous impact by improving the quality of NMR spectra.

Thus, all advantages offering the incorporation of PFG as a powerful elements into high-
resolution NMR pulse sequences, combined with the advanced software tools available at the
present time to acquire and process multidimensional NMR experiments with great simplicity,
has dramatically changed the concept of routine work in NMR for chemists.

4.2 2D Multiple Quantum Filtered COSY Experiment

The COSY Multiple-Quantum Filtered (COSY-MQF) experiment is an alternative version of
the COSY experiment, in which a multiple-quantum filter is inserted to allow the detection of
signals from all coupled spin systems but suppresses signals arising of lower coherence
levels. Thus, a COSY with a double-quantum filter (2D COSY-DQF experiment) experiment
efficiently suppress single-quantum coherence from singlet uncoupled signals as, for
instance, those of methyl groups or solvents. The COSY-DQF experiment can be performed
in magnitude or phase-sensitive mode by selecting the appropriate phase programs and
transform algorithm. However, phase-sensitive data is usually recommended.

In spectrometers equipped with gradient technology, gradient-based COSY versions are
highly recommended.

The gp-2D COSY-MQF experiment allows to obtain a 2D COSY-MQF spectrum with a single
scan per t1 increment provided that the S/N ratio is adequate. The main advantage of such
approach is the large reduction in the total acquisition time compared with a conventional
phase-cycled 2D COSY-MFQ experiment. Magnitude-mode (cosygpmfqf) or phase-
sensitive (cosygpmfph) data is obtained depending of the selected pulse sequence and
acquisition/processing procedure. The COSY-MQF experiment permits to trace out through-
bond proton-proton connectivity via the homo nuclear JHH coupling constant.
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421 Pre

cosygpmiqf

Gl G2 G3
cosygpmiph
ar |, 40 slaa 3

A A

=1 G2

paration Experiment

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

W = Acquisition finished: C:/data3.0/proton_exp/1/pdatas1

| Spectrum | ProcPars | AcquPars | Title | Puls

eProg | Peaks | integrais | sample | Structure ”ﬁﬂﬁ" Acqu.i

[rel]

1- Profon experiment :

42
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422 Setting up the MQF-COSY Experiment

The steps below assume that the sample remains in the magnet after observing the proton
spectrum.

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.
= Acquire  Process  Analyse  Publish  View Manage &)
| ]T}CLeate Dataset| | 3 Find Dataset| | Open Dataset| | Paste Dataset| || Read Pars. |

* In the New Dataset window,enter or select:
NAME = cosydqf_exp
EXPNO =1
PROCNO =1
Experiment: select COSYGPDFPHSW
Set Solvent: select DMSO

o

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME cosydqf_exp
EXPNO Iz
PROCNO [1

©) Use current parameters
@ Experiment COSYGPDFPHSW Select
(A) Options

Set solvent: [pmso -

@) Execute "getprosol”

) Keep parameters: :P 1,01, PLW1 ~

DIR C:\Data -
D Show new dataset in new window

Recelvers (1.2, _16) 1

2-D gadient DQF-COSY experiment
TITLE 30 mg Menthyl Antranilate in DMSO d-6
[ ok || cancel || moremmo.. || Hep |
DIR

The directory (DIR) is specific to how the data are stored and therefore may show different

entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
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* On the menu bar, click Aquire.
= Start @ Process  Analyse  Publish  View  Manage @

| Samp@_vl‘ﬁgcgl\v Tunew || 4k Spinw || & shimw || £ Prosel » HE@ain-_H&Gov_HMgrevi

For the following steps, use the Workflow button bar.
* Click Tune to tune the probe.
* Click Spin and select Sample rotation off.

n 2D experiments should be run non-spinning.

* To autoshim the sample with TopShim and best homogeneity, click Shim.
» To load the probe/solvent depended parameters, click Prosol.

423 Limit Setting

* On the Workflow button bar, click SetLimits.
U Start Process Analyse Publish View Manage @

» To open the 1D Proton spectrum, right click on the dataset name in the browser window
(e.g. proton_exp) and select Display or click and hold the left mouse button for dragging
the 1D Proton dataset into the spectrum window.

Close this dialog box after setting frequencies.

Q' 1. Open 1D dataset from Browser.

2_Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

|| cancel

» Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either side
of the spectrum.

The solvent peak may be excluded if it falls outside of the region of interest. Digital filtering
however is only applied in F2 and the solvent peak will be folding in F1.
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%+ proton_exp 1 1 C:idata3.0

| Spectrum | procPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | structure | Plot | Fid| Acqu|

N 1 - a : . LM_A‘JJ

1- Profon experiment

10 [rel

* In the setlimits message window, click OK to assign the new limit.
* In the message window click Close.

1H spectral limits copied for F1 and F2 dimensions.

Sw 7 9997 ppm
O1F: 4.024 ppm

The display changes back to the 2D dataset.

4.2.4 Acquisition

The first increment of the DQF-COSY experiment has a low signals to noise ratio and the
signals grow as the experiment is progressing. It is therefore not advisable to use the
automatic receiver gain adjustment rga since it adjusts the receiver gain on the first
increment. In this case an AU program au_zgcosy is available. Executing this AU program
changes the pulse program to zg and performs an rga and then changes back again to
cosygpmfph and then starts the acquisition.

* At the command prompt, type au_zgcosy.
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4.2.5 Processing
¢ On the menu bar, click Process.
I_J Start Acquire Analyse Publish View  Manage @
‘ I3 Proc. Spectrum'= || % Adjust Phase = | /4 Calib. Axis | %2 pick Peaks > | | Integrate v_||Agvancedv
* On the Workflow button bar, click Proc Spectrum.
This executes a standard processing program proc2d. To configure this program or select
the right options, click the down arrow inside the Proc. Spectrum button. Since this is a
phase sensitive experiment the phase correction apk2d should to be enabled.
1 cosydaf_exp 11 CAData E=SEeE
Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structurel Proll Fid | Acqu|
[l
S TS Tl ” ] l
Menthy! Anthraniiate in DMSO - E
COSYGPSW | &
p— = 8 o
- w I a¥ i
. PO [ i
i a L1} iy —ed
— =
il ™ N (L1} :
— o
— ] L] L ] i
= W ]
- | ] | I i
o ' W i
— o
D T | T T T | T T T | T T T | T T T ‘ i
8 6 4 2 F2 [ppm]
4.2.6 Plotting

* Use the Smaller/larger buttons to adjust for a suitable contour level.
% 0=
0 S0E

» Type .Is or click on the Contour levels to disk button. : s

* On the menu bar, click Publish and on the Workflow button bar, click Plot Layout.

|J Start  Acquire  Process  Analyse Publish View  Manage @
" Icopy & Printw | l-SlotLayout 4 PDFw | IE-Mail  Mobilew |
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(1 conydat o 11 C10wt (== Es|

| spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | integrais | sample | structure| Plot | Fid | Acqu]

Layout: E

+/20_hom_xwp
Print: E] i-’-;'g‘-t;éiils;‘““““”“ in oHzo
Default Printer
Paper: Letter i [
|| l“ A [T} ppln:
View: Fo
Limts: ¢} R ! —_—
o n[l  —  me
= = ¥ II'*
- 2 f all
Display: @ q @k
Zoom® Eoam 1
Click here to insert new elements: - * g
Standard MMR
| .
- 4 §d
— ] ]
T T T T T T T T T
-] 7 ] & 4 3 2 1 [+]

n If desired, any changes can be administered by using the tools on the left side of the display.
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« In the Print section, click the down arrow button and select Print.
Eil-]
Layout: - |

+10D_H.xwp
Print: - |

Derault Printer Print..

FLLE S0 Sef target printer._.
View: Multi-print....

. Page setup...
Limits: ¢ | R _
= | v | Split page setting...

Dmpmy:[;;j (:l\ (:{h
Zoom % Zoom

Click here to insert new elements:

Standard NMR

ﬁ@,| WE

-

4.3 2D 'H/*'P Gradient HMBC Experiment

The 2D gradient HMBC experiment records qualitative heteronuclear long-range
connectivity, including through hetero nuclei. This section of the manual will guide you
through the set up of a 'H/X gradient experiment using the standard Bruker HMBCGP
parameter set. In addition of changing the nucleus in F1 from C to another X-nucleus, the

gradient ratio for the new X-nucleus also have to be calculated. The HMBC pulse sequence
is shown in the figure below.

hmbcgplpndaf

dé

G, ag A

Gl G2 G3

The time intervals depicted in the pulse sequence diagrams are not drawn to scale. For
example, d1 is typically a few seconds while p1 is typically a few microseconds in length.
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4.3.1 Sample

30mg Dimethyl methylphosphonate in CDCl,

i
H;C—P—OCH,

OCH;

This 3'P nucleus in this sample does not have any direct proton attached The long range
coupling from the 3 methyl protons to *'P is 17 Hz, where the other 6 methyl protons through
the additional oxygen nuclei show a J-value of 11 Hz. The J-values can be easily obtained
from the proton spectrum (see chapter 'H Reference Experiment [ 49]).

4.3.2 'H Reference Experiment

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR

experiments, chapter 1D Proton Experiment, Paragraph Experiment Setup through

Processing using CDCI, as a lock solvent.

M Proton_ep 1 1 Chpr\data =
Spectrum | ProcParslAcunars |T'm=e | PulseProg | Peaks | Integralsl Samplel Structurel Plotl Fid | Acqu|

1-0 1H experiment
Dimeathyi methyvinhosphonale

[rel]

14

10
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4.3.3 P Reference Experiment

The steps below assume that the sample remains in the magnet after observing the proton
spectrum.

« On the menu bar, click Start and on the Workflow button bar, click Create Dataset.

= Acquire  Process  Analyse  Publish  View  Manage (2]
|| [\Create Dataset|| [ 3 Find Dataset| ‘| Open Dataset | |  Paste Dataset||[4] Read Pars. |

* In the New Dataset window, enter or select:
NAME = 31P_exp
EXPNO =1
PROCNO =1
Experiment: select P31CPD
Set Solvent: select CDCI3

e

Prepare for a new experiment by creating a new data sef and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME 131P_exp
EXPNO 11
PROCNO [1

) Use current parameters
@ Experiment P31CPD Select
(A) Options

Set solvent: leocis -

@) Execute "getprosol”

) Keep parameters: :P 1,01, PLW1 =

DIR C\pzidata v/
D Show new dataset in new window

Recelvers (1.2, _16) 1

1-D 31P experiment

TITLE Dimethyl methylphosphonate

| ok || cancel || moremmo.. || Hep |

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different

entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
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* On the menu bar, click Acquire.

| start Analyse View

@ Process Publish Manage &

IE';"n{éQiﬂsfﬁocgw Tunew || db Spinv || & shim~ || §VProsolv 1= Gainw | B Gov |Morew |

For the following steps, use the Workflow button bar.
* Click Tune to tune the probe.
* Click Spin and select Sample rotation on.
+ Click Shim - for best homogeneity use TopShim.
* To autoshim the sample with TopShim and best homogeneity, click Shim.
» Click Prosol to load the probe/solvent depended parameters.

4.3.4 Acquisition
» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
4.3.5 Processing
* Process and phase correct the spectrum.
1 WOBE: 31P_exp 1 1 Chpz E@1
J Spectrum | ProcParslAcunars |Title | PulseProg | Peaks | Integrarsl Sample | Structurel Ptotl Fid | Acqu|
1-D 31P experiment i
Dimethy! mefhyfphosphona(e : =
_______________________________________________ e
S S . S RN S Lo
............... s A 8 1
T T | T T T T | T T T T | T T T T | T T
100 0 - 100 - 200 [ppm]
H147756_1_002
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4.3.6 Setting up the HMBC Experiment

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.

] Acguire Process  Apalyse  Publish View Manage @

|| [\Create Dataset|| |4 Find Dataset| "\ Open Dataset || | Paste Dataset||[4] Read Pars.|

* |In the New Dataset window, enter or select:
NAME = 1H_31P_hmbc_exp
EXPNO =1
PROCNO =1
Experiment: select HMBCGP
Set Solvent: select CDCI3

T

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME |1H_31P_hmbe_exp
EXPNO 1
PROCNO |1

01 Use current parameters

@ Experiment HMBCGP Select

| 4_\ ) Options
Set solvent: CDCI3 -

@ Execute "getprosol"

() Keep parameters: P1,01,PLW1 -

DIR |Ch\pz\data i
[71 Show new dataset in new window

Receivers (1.2, ...16) 1

1-D 1H/31P HMBC experiment
T Dimethyl methylphosphonate in CDC|3|
I OK ] I Cancel ] | More Info... ] [ Help ]
DIR

The directory (DIR) is specific to how the data are stored and therefore may show different

entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
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* On the menu bar, click Acquire.

‘J Start @ Process Analyse Publish View Manage @
W sample~ || ## Lock 'V Tunew || db spinw || & shime || £l Prosolv | l=Gainw [ Gov |More~ |

* In the Dataset window, select the AcquPars tab.
 Click the Set nuclei and routing button to display the routing window.

o/ s g ik vC

E Channel Routin

Frequency Logical Amplifier Preamplifier ‘
Channel |
BF1 300.13 MHz NUCH

SFO1 300.13247 MHz [ F1 | [ sou |2 [ xisow |
OFs1 24606 W W
BF2 121494851 MHzZ NUG2 / BB 0

SFO2 121.404851 MHz [ F2 | | scuz |
OFS2 0.0 Mz 31P 2H 100 W
——  cable wiring seftings
——  :possible RF routing @ show selected routing  [7] show receiver routing
@ - corfab available ) show receiver wiring
() show probe wiring
[7] show RF routing [7] show power at probe in

Saveand Close | | Switth F1/F2 | [ switeh F1/F3 || Add logical channel | | Remove logical channel | [ Defautt |[ info |[ Param || ciose |

* Change the following parameter:
NUC2 = 31P

n Do not modify the routing!

« Click the Save and Close button inside the Channel Routing window.
» Scroll down to the Nucleus 1 section in the AcquPars window.

(&) Nucleus 1

NUGH 1H [31p 1 Observe nucieus

o1 [Hz] 1200.68 5570.91 Transmitter frequency offset
Q1P [ppm] [4.001 |45.853 Transmitter frequency offset
SFO1 [MHz] 300.1312007 1215004219 Transmitter frequency

BF1 [MHz] 300.1300000 121.4048510 Basic fransmitter frequency

» Change the following parameter:

NUC1 [F2] = 31P
» Scroll down to the Program parameter section in the AcquPars window.
» Click the CNST Edit button (Constant used in pulse programs).

H147756_1_002 53



2D Gradient Experiments

Al Program paramelers

—

L [ Eait.. Locp counter
CNST m— "f‘fJ:@——I Constant used in puise programs.
CPOPRG [ Eait, [Setconstants usecin puise pragrams hmposite pulse decoupting program (cpd)
PHCOR [degree] Ean | Cofrection angle for phase program
SUBNAM [ Edi. ] Hame of subrouline

ZGOPTNS Acquisition (z0) options

» Change the following parameter:
CNST13 =14 (J 31P/1H long range)

Constant used in pulse programs

CNST[O] |1 CNST[16] 1 CNST[32] |1 CNST[48] 1 i
CcNSTI 1 CNSTHT] 1 | CNST[33]:.1 | cnsTHel 1 |
CNST[2] 145 CNST[18] 1 | cusT34) |1 | cnsTs0] 1

CNST[3] 1 CNST[9] 1 | cnsT35] |1 | cnsTEs1] 1

CNSTE] |1 CNST[20] 1 | cusTEe 1 | csT(52] 1

CNST[E] |1 CNST[21] 1 | cusTET 1 CNST[53] |1

CNSTE] 1 CNST22] 1 | cusTpe) 1 | CNST(54] 1

CNST[7] |1 CNSTI23] 4 | CNST[SQ]E1 | cnsTs5) 1

cNSTE] |1 CNST[24] 1 | cnsTpa0] 1 CNST56] 1

cNsT[O] |1 CNST[25] 1 | ensTia) |1 | CNSTEET] 1

CNST[10] |1 CNST[26] 1 | cnsTH21 |1 | cnsTs8) 1

CNST[11] 1 CNST[27] 1 | onsT3] |1 | cnsTEs9) 1

CNST[2] |1 CNST[28] 1 | cnsTra4 1 | CNST[EO] 1

CNST{13] CNST[29] ¢ CNST45] 1 ‘ CNST[61]:T

CNST[14] [1 CNST[30] 1 CNST[46] 1 CNST[62] |1

CNST[15] 1 CNST[B‘I]‘I;E '_ CNST[mH | CNST[BS]j1 |

The CNST13 long range J value of 14 Hz is an average value of the two coupling constants
11 Hz and 17 Hz, see chapter Sample [ 49].

* On the Spin button, click the drop-down arrow to see more options.

‘:‘J Start Process Analyse Publish View Manage @

|N Sample = Hﬁ;ock!\lv Tune = H&L Spin 1}”5? Shim+ Hi" Prosol = ||E§ain vHD GGv-HIMQTEV |

* In the list, select ro off.

Turn sample rotation on (ro on)
Turn sample rotation off (ro off) [

Change sample rotation rate (ro})

MAS Pneumatic Unit (masdisp)
Start MAS Spinning (masa)
Stop MAS Spinning (mash)
Get MAS Spinning Rate (masrget)

Set MAS Spinning Rate (masrset)

2D experiments should be run non-spinning.
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« On the Workflow button bar, click Prosol.

7 star ' Process  Analyse  Publish  View Manage &3

This will load the pulse width and power levels in to the parameter set.

* At the command prompt, enter gradratio.
o . ==

pulse program = hmbcgplpndgf

@ nucleus1 =1H nucleus2 = 31P

gpz1=70.0 gpz2=30.0 gpz3a=805

The command executes the AU_program gradratio to calculate the gradient ratio GPZ1,
GPZ2 and GPZ3 for the nucleus *'P. To check if the correct gradient ratio values has been
entered in the AcquPars, follow the steps below.

 In the AcquPars window, scroll down to the Power section.

(~) Power

PLW [W] [ Edit ] Power level in Watt

PLdB [ Edit... ] Power level in dB

PLSTRT [dB] -6 First step for PL switching

PLSTEP [ ' Step width for PL switching

SHAPE Shaped pulse parameter
GRADIENT Gradient parameters

CAGPARS Parameters for gradient calculation
AP [%] [ Edit... J Amplitude of pulse

* Click GRADIENT Edit (Gradient parameters).

| Gradient parameters
Index GPX [%] GPZ [%] Filename
(GPX) (GPZ) (GPNAM)

lo : [mleid =

70 [smsa10.100 JeJiE]
|30 |sms@10.100 [ Jte]
|80.4807 [smMsQ10.100 ==y

* In the Dataset window, select the Spectrum tab.
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4.3.7 Limit Setting

* On the Workflow button bar, click SetLimits.
U Start Process  Analyse Publish View  Manage @

i‘ Sample » | ﬁiﬁ;ock |\Lr Tune = H{L Spin+ || & Shims Hj{” Prosol = H?HESetLimits}f‘HEgainv“ b Go-r||MgrEv |

Close this dialog box after setting frequencies.

@ 1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

i Cancel

» To open the 1D Proton spectrum, right-click on the dataset name in the browser window
(e.g. proton_exp) and select Display or click and hold the left mouse button for dragging
the 1D Proton dataset into the spectrum window.

» Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either side
of the spectrum.

The solvent peak may be excluded if it falls outside of the region of interest. Digital filtering
however is only applied in F2 and the solvent peak will be folding in F1.

B iion s

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals I Sample | Structure | Plot | Fid | Acqu|

-0 1H experiment : : :
Dimethyl methyiphospmonate 3

14 [rel]

T
12

T
10

56 H147756_1_002



2D Gradient Experiments

* In the setlimits message window, click OK to assign the new limit.
* In the message window, click Close.

1H spectral limits copied for F2 dimension.

o

SW: 3.9926 ppm
O1P: 2.499 ppm

The display changes back to the 2D dataset. Follow the steps below to set the limit in the F1
dimension.

* On the Workflow button bar, click SetLimits.
[ start Process  Analyse  Publish  View Manage &)

Close this dialog box after setting frequencies.

@ 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

|| cancel

» To open the 1D *'P spectrum, right click on the dataset name in the browser window (e.g.
*P_exp 1) and select Display or click and hold the left mouse button for dragging the 1D
%P dataset into the spectrum window.
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» Expand the spectrum to display all peaks.

0 31P.ep 11 Chpz =R @]
Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integratsl Sample | Structurel Plot | Fid | Acqu|
-0 31P experiment '3
gDJmefhyImemyipbosphonafe | =
A B I . . i
................................................................. 5 fissmmnsmmmni s SRR e [ O
SRR AUUTURTRUUTRRTUURUE SUNTURRORURTURURN || ISUUUTUTURRUTURTE: SUNTITRSTURTTRUIN SUUTRTUITRTRIN |
| T T T T | T T T T | T T T IA Jkl T T T | T T T T | T T T T |

35 34 33 32 3 [ppm]

* In the setlimits message window, click OK to assign the new limit.
* In the message window, click Close.

The display changes back to the 2D dataset.

4.3.8 Acquisition
» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
4.3.9 Processing

* On the menu bar, click Process.

Acquire Analyse Manage @

‘ s Proc. Spectrum = | | ’\ﬁf Adjust Phase = | | ;ﬁ‘\ Calib. Agig' I ﬁf‘{ Pick Peaks \ | J' Integrate v|| Advanced =

| start Publish  View

* On the Workflow button bar, click Proc Spectrum.

This executes a standard processing program proc2d. The message shown in the figure
above pops up in case of a magnitude 2D experiment and the apk2d option is enabled. To
disable the apk2d option, click the down arrow in the Proc. Spectrum button in the
Workflow button bar and configure the Standard Processing (proc2d) program.

58
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* In the apk2 message window, click Close.

EM apkad

Spectrum has no imaginary part:

@ MC2[F1]=QF

PH_mod[F1]=mc.
Could not phase real spectrum

fl- TSP hmbeop 11 C\pe E@]
J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integralsl Sample | Structurel Plotl Fid | Acqul .
L]
s fP HMBCsxp P eSS e LSS s e __ E
Dimethyl methyiohosphonale r 5
: | &
........................................................................................................................ __ 5
........................................................................................................................ [ o
L]
| B . T N ] WU Lo
...................................................................................................................... |«
Ly}
...................................................................................................................... ™
: : ; ; 0
D T T | T T T T | T T T T | T T T T | T T i
4 3 2 1 F2[ppm]

4310 Plotting

* Use the Smaller/larger buttons to adjust for a suitable contour level.
QAGT
« Enter .Is or click the Contour levels to disk button. | 2 ¥“[&

* On the menu bar, click Publish and on the Workflow button bar, click Plot Layout.

[:J Start Acquire Process Analyse Publish View Manage @
[/Icopy| & Printv | l/[Slot Layout | &) PDF » | YE-Mail  Mobilew |
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100510 hmbeop 1 1 Chphaees EIEIE]

| Spectruml ProcPars | AcquPars | Title | PulseProg I Peaks | Integrals I Sample | Structure| Plot | Fid | Acqu|

B

Layout: E]

+2D_inv.xwp
Print b e Coco
- BRUKER
Default Printer (_><_)
Paper: Letter “ =
View:

Limits: € R
T T Eemend

Display: q
@ Zoom'® Eoom

Click here to insert new elements:

T
@
£
wm

Standard

.| [AiE]

T
2
o

13

3 i'lg=: RUTTTR

T T
[
o o

If desired, any changes can be administered by using the tools on the left side of the display.

« In the Print section, click the down arrow button and select Print.
Hl-]
Layout: ;I

10D _Hxwp
Print: 7 |

Default Printer Print...

FEFERLY, Set target printer...
View: Multi-print...

; Page setup...
Limts: | & | R .
— | = |z Split page sefting...

Display: @ @]\ G‘k|
Zoom |Zoom

Click here to insert new elements:

Standard NMR.

@ | ME |
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5 1D Experiments using Shaped
Pulses

5.1 Introduction

Selective homonuclear 1D experiments usually start from the selective 'H excitation of a
given resonance followed by a mixing process. When PFG’s are available, the SPFGE
scheme is highly recommended as a selective excitation scheme. The SPFGE or Single
Pulsed Field Gradient Echo scheme is a single echo experiment in which the central selective
180° pulse is flanked by two gradient pulses. It is used for efficient selective excitation
purposes.

Helective
180°

H |a.a.

Selective 1D experiments can be easily derived by adding the corresponding mixing process
between the SPFGE block and the acquisition period.

To run this experiment the instrument has to be equipped with the hardware to do Shaped
Pulses and Gradients. Three different ways to run this experiment are discussed in this
chapter. Example 1 and 2 show how to manually set the excitation region using the on- and
off-resonance options. Example 3 uses the Flow bar tools to automatically calculate the
excitation region. All 3 examples can be applied to the 1D selective experiments, such as
SELCOGP, SELNOGP and SELMLGP.

5.2 Sample
A sample of 30mg Menthyl Anthranilate in DMSO-d6 is used for all experiments in this
chapter.
CH;
O NH,
@] | T
o

H-.C™ "CHs
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5.3 Example 1: 1D Selective COSY Experiment using the On-
Resonance Option

5.31 Introduction

The hard pulses used in all the experiments from the previous chapters are used to uniformly
excite the entire spectral width. This chapter introduces soft pulses which selectively excite
only one multiplet of a 'H spectrum. Important characteristics of a soft pulse include the
shape, the amplitude, and the length. The selectivity of a pulse is measured by its ability to
excite a certain resonance (or group of resonances) without affecting near neighbors. Since
the length of the selective pulse affects its selectivity, the length is selected based on the
selectivity desired and then the pulse amplitude (i.e., power level) is adjusted to give a 90° (or
270°) flip angle.

The transmitter offset frequency of the selective pulse must be set to the frequency of the
desired resonance. This transmitter frequency does not have to be the same as o1p (the
offset frequency of the hard pulses), but for reasons of simplicity, they are often chosen to be
identical.

Most selective excitation experiments rely on phase cycling, and thus subtraction of spectra,
to eliminate large unwanted signals. It is important to minimize possible sources of
subtraction artifacts, and for this reason it is generally suggested to run selective experiments
using pulse field gradients and non-spinning.

Section Example 1: 1D Selective COSY Experiment using the On- Resonance Option [» 62]
describes the acquisition and processing of a one-dimensional 'H selective gradient COSY
experiment, using the on-resonance option. The standard Bruker parameter set is SELCOGP
and includes the pulse sequence selcogp shown in the figure below. It consists of the
recycling delay, four radio-frequency (RF) pulses and the acquisition time during which the
signal is recorded. The first RF pulse is a 90° pulse, followed by a 180° shaped pulse, a 180°
hard pulse and finally a 90° pulse. The delay between the 180° and 90° pulse is 1/4*J(H,H).
The gradient pulses are applied before and after the shaped pulse.

selcogp
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5.3.2 Reference Spectrum

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

i = Acquisition finished: C:/data3.0/proton_exp/1/pdatas1

Ji Specirum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Piot| Fid| Acqul

[rel]

_| {- Profon experiment
|30 mg Menthy! &nthranilate in DMSO-dE

5.3.3 Selective Excitation Region Set Up

5.3.3.1 On Resonance

Ensure that the SW is large enough to cover the entire Spectrum accounting for the position
of O1. The shaped pulse is applied on resonance (at the O1 position). The power level and
width of the excitation pulse have to be known and entered into the Prosol parameter table.

* At the command prompt, type wrpa.

Copy data set. If NAME ends with " top", the destination
will be a 1-file dataset (no expno/procno required).
Please specify destination:

MNAME = sel_cosy
ExPMNO = 1
PROCNO = 1

DIR = Chdata3.o

[ ok |[ cancel |[ Heip ]
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* Change NAME = sel_cosy.
* In the wrpa window, click OK.
* At the command prompt, type re and hit Enter.

rOoptions-

(& Display data in same window
O Display data in new window

MNAME = sel_cosy

EXPNO = 1

PROCNO = 1

DIR = C:\datas.0

[ ok |[ cancar || e | Find.. H Help |

Change NAME = sel_cosy.
* In the re window, click OK.
* Expand peak at 4.8 ppm.

Click Set RF from cursor.

selective exp 2 1 C:\data3.0

1.0 Seleclive experiment (Reference spactrum)
130 mg Merf](hyi Amhrargma(e in DMSO-dﬁ

14.7909 ppm / 1437.87 Hz / 300.1314358 MHz

[rel

1.5

_SET 5F01/01 FEEQUENCIES FROM CURSOE POSITION
-Define: Left-click inside data window

1.0

* Move the cursor line into the center of the multiplet.
» To set the frequency, click left.
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e |n the O1/02/03 window, click O1.

Define SFO1/01 frequencies

SFO1 [MHz] = 300.131438
01/2/3 [Hz] = 1437.87

o1 J[ 02 H 03 H Cancel ]

5.34 Setting Up the Selective COSY

* On the menu bar, click Start.
[_ Start Acquire Process Analyse Publish View  Manage @
\ ; Create Dataset|| [i Find DatasetH'\fﬂ Open Qataset” | Paste Dataset|

|ﬂ Read Pars.\

¢ On the Workflow button bar, click Read Pars.

 In the Find file names field, enter SEL* to display all selective parameter sets as shown
in the figure below.

@ Parameter Sets: rpar o4
File Options Help Source = | C\Bruker\TopSpin3 5pl5iexp\stan\nmripar v
Find file names ~ ser* | Exclude’ | clear |
Class = Any < Dim:'ﬁ\n).r v Show Recommended
Type = Any ~ | SubType=;Any | SubTypeEi:éAny v Reset Filters |
SELCO1H SELGPSE SELMLGP SELMLZF1H
SELNO1H SELNOGP SELRO1H SELROGP SELZG1H
Read... || Close

» Select SELCOGP.

* In the Parameter Sets: rpar window, click Read.

» Select the acqu, proc and outd parameter options only.

* In the Keep parameters list of values, select P1, 01, PLW1.
* Enable the Keep parameters option.

* In the rpar window, click OK.

& rpar x
Source Parameter Set = C\Bruker\TopSpin3. Gpl5\exp\staninmripafSELCOGP
Destination Data Set = Example_MenthylAnthranilate 1 1 C:)\Data
1) Select the desired file types of the source parameter set
2} Press OK to copy them to the destination data set.

\acqu
\proc
| outd
(itite

Set solvent: |DMSO Ty

O Execute 'getprosol’

® Keep parameters: ‘P 1,01, PLW1 ~ | Change |

| cancel |
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In the Dataset window, select the Title tab and enter:
1D Selective COSY experiment
30 mg Menthyl Anthranilate in DMSO-d6

To store the title, click Save.

In the Dataset window, select the Spectrum tab.
On the menu bar, click Acquire.

‘:J Start @ Process Analyse Publish View  Manage @

|N Sample = fﬂgocisl\v Tune+= ||:§LSp1nv ||E% Shim = ||Ji"F'[osolv HEgainv HDGOv i|.Mgrevi

For the following steps, use the Workflow button bar.
» Click Spin and select Sample rotation off.

n 1D selective experiments should be run non-spinning.

* To load the probe/solvent depended parameters, click Prosol.

5.3.5 Acquisition

» To start the acquisition, click Go.

5.3.6 Processing

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

‘ S Proc. Spectrums | | ’\{'y Adjust Phase » | | ;},*\ Calib. Agis_' I ﬁf{ Pick Peaks =+ \ | _l' Integrate v|| Advanced =

* On the Proc Spectrum button, click the drop-down arrow to see more options.
* In the list, select Configure Standard Processing.

Configu R{?tand ard Processing (procid)
Window Multiplication (wm)
Fourier Transform (ft)

Eourier Transform Options .__ (ftf)

Start Automation AU Program (xaup)

» Deselect the following options:
— Auto-Phasing (apk)
— Set Spectrum Reference (sref)
— Auto-Baseline correction (abs)
— Warn if Processed data exist
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* In the proc1d window, click Execute.

& procid -
Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum’ button

Exponential Multiply (em) LB [Hz] = 03

Fourier Transform (ft)

Auto - Phasing (apk) B

Set Spectrum Reference (sref) [0

Auto - Baseline Correction (absn) [[|  Include integration = :m) v\

Plot (autoplot) Fl LAYOUT= [+1D_Howp -
_Warn if processed data exist =]

[ Save H Execute ” Cancel ]

Acquisition finished: C:/data3.0/sel_cosy/1/pdata/l

| Spectrum | ProcPars| AcquPars | Title | PulseProg | Peaks | integrats | Sample | Structure | Piot| Fid | Acqul

[rel]

1-0) Selactive experiment (Referance spectram)
130 mg Menithy! Anthranilate In DMSO-d6

40

-40
|

* Expand the spectrum from 4 ppm to 0.5 ppm.
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» To display an antiphase pattern, adjust the 0 order phase on the peak at 2.0 ppm.

¥ = Acquisition finished: C:fdata3.0/sel cosy/1/pdata/1

A0 1R 909080 11 GHEJ

piwot = 1.99 ppm  Phase increment = 0.025 ph0 = 32.32 phl = 0.00 |

@ 11-D Salactive experiment (Refarance spectrum) ;

w 1 30 mg Menthyl Anthraniiate in DMSO-06 1

o]

0 -

"

w0 ]

e]

S O S SO SO R SO S U SR
1 T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T

3.5 3.0 2.5 2.0 15 1.0 [ppm]

To store the phase value, click Return & save phased spectrum.

Follow the instructions in chapter Plotting Two Spectra on the Same Page [ 82] to plot two
spectra on the same page.

54 Example 2: 1D Selective NOESY Experiment using the Off-
Resonance Option

5.41 Introduction

This experiment consist of three parts:
« Selective excitation of the selected resonance using the SPFGE block.

« Mixing period consisting of the basic 90°('H)-delay-90°('H) block in phase polarization
transfer to other spins via NOE. Purging gradients are usually applied during the mixing
period in order to remove any residual transverse magnetization.

* Proton detection as usual.
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selnogp
180°
gelective
[ o 8 . & I
pl2 a8 |

sp2

o A A A=
Gl Gl GZU

5.4.2 Reference Spectrum

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

¥+ Acquisition finished: C:fdata3.0/proton_exp/1/pdata/f1

' Spectrum | ProcPars | AcquPars | Title || PulseProg |PeaK5 | Integrals|| Sample | Structure || Plot|| F|d|| Acqu.

[rel] «

_|1- Profon ex,oenmenf
|30mg Menmyi Anfhramiafe in DMSO i
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5.4.3 Selective Excitation Region Set Up

the O1 position). The power level and pulse width of the excitation pulse have to be known

n This method does not require a large SW. The shaped pulse is applied off resonance (not on
and entered into the Prosol parameters.

* At the command prompt, type wrpa.
+ Change NAME = sel_noesy.

* In the wrpa window, click OK.

Copy data set. If MAME ends with ".top”, the destination
will be a 1-file dataset (no expnofprocno required).
Please specify destination:

MAKE = sel_noesy
EXFMD = 1
PROCND = 1
OIR = Chdatas.o

| ok || cancel || Hep ]

* At the command prompt, type re.

rOoptions-

@ Display data in sarme window

O Display data in new window

MAME = 5el_noesy

EXPND = 1

PROCNC = 1

DIR = Cdatad o]

’ OK ] ’ Cancel l ’ Browse l ’ Find... ] [ Help l

+ Change NAME = sel_noesy.
* In the re window, click OK.

» Expand the peak at 4.8 ppm.
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KB sel_noesy 1 1 C:idata3.0

J Spectrum | ProcPars | AcquPars | Title | PuiseProg | Peaks | Integrals | Sample | Structure | Pict| Fid | Acqu]

1-D Selective NOES Yexperiment
30 mg Meathy! Anthraniiate in DMS0-dE

4.7971 ppm J/ 1439.7549 Hz
Index = 37150 : : E " 4 " 9
Avalue = 0.404z rel oo T e U . YU T O

[rel]

* Move the cursor line to the center of the peak.

» Step 1: Write down the cursor offset frequency value displayed in the upper left of the
spectrum window (e.g. 1439.75).

To display the cursor information, right-click inside the spectrum window and select Spectra
Display Preferences and enable Cursor information in the Spectra Display Preferences
window.

» Step 2: At the TopSpin command prompt, type O1.

Transmitter frequency offset

o1 1z [IE

—

« Step 3: Write down the current value (e.g. 1853.43).
» Step 4: Calculate the difference of step 1 and 3 (e.g. -413.68).

* In the O1 window, click Cancel.

If the signal is down field of O1, a positive value must be entered for spoff. If the signal is up
field of O1, spoff will have a negative value.
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5.4.4

Setting Up the Selective NOESY

* On the menu bar, click Start.

[:_J Start |~ Acquire  Process  Analyse Publish View  Manage

\ __ Create Dataset|| [_ﬂ Find Dataset

) Open Dataset| | Paste Dataset

Y Read Pars.

* On the Workflow button bar, click Read Pars.

+ In the Find file names field, enter SEL* to display all selective parameter sets as shown

in the figure below.

& Parameter Sets: rpar *
File Options Help Source = C:\Bruker\TopSpin3.5pl5iexp\staninmripar v
Find file names 52’ | Exclude | clear |
Class = | Any ol Dim = iAny | Show Recommended
Type = Any v SubType=|Any | SubTypeB= Any v| | ReseiFilers |
SELCO1H SELCOGP SELGPSE SELMLGP SELMLZF1H
SELNO1H SELRO1H SELROGP SELZG1H
Read_ || Close |

» Select SELNOGP.
* In the Parameter Sets: rpar window, click Read.
» Select the acqu, proc and outd parameter options only.

* In the Keep parameters list of values, select P1, O1, PLW1.

* Enable the Keep parameters option.
* In the rpar window, click OK.

b4

‘ rpar
Source Parameter Set = C\BrukerTopSpin3 SpiSiexpistaninmripanSELNOGP
Destination Data Set = Example_MenthylAnthranilate 1 1 C\Data

1) Select the desired file types of the source parameter set
2) Press OK to copy them to the destination data set.

Set solvent |

O Execute 'getprosol’

® Keep parameters: P 1, 01, PLW1 v Change |

' cancel |

* |In the Dataset window, select the Title tab.
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* Make the following changes:
1D Selective NOESY experiment
30 mg Menthyl Anthranilate in DMSO-d6

» To store the title, click Save. L Ly
* In the Dataset window, select the Spectrum tab.
* On the menu bar, click Acquire.

‘_J Start @ Process Analyse Publish View  Manage @
|% Sample~ |f#;ocb_(;\ V Tunew || 4k Spin+= || & shims || & Prosol = HEgainv_H B Go-__HMgrev |

For the following steps, use the Workflow button bar.
* Click Spin and select Sample rotation off.

n 1D selective experiments should be run non-spinning.

* To load the probe/solvent depended parameters, click Prosol.
* |In the Dataset window, select the AcquPars tab.
» Make the following changes:

PULPROG = selnogp

D8 = 0.450
DS=8
NS = 64

SPNAM2 = Gaus1_180r.1000

SPOFF2 = value from Step 4: Calculate the difference of step 1 and 3 in chapter Selective
Excitation Region Set Up [» 71].

The mixing time D8 is dependent on the size of the molecule and the magnetic strength. It
can vary from a large molecule to a small one from 100 ms to 800 ms.

5.4.5 Acquisition

» To start the acquisition, click Go.

5.4.6 Processing

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

| As Proc. Spectrums | | ’\?y Adjust Phase = | f/g*\ Calib. Agis_! I ?f\}( Pick Peaks = \ | I Integrate v|| Advanced =
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* On the Proc Spectrum button, click the drop-down arrow to see more options.
* In the list, select Configure Standard Processing.

Configur%landard Processing (procid)
Window Multiplication (wm)
Fourier Transform (ft)

Eourier Transform Options __ (ftf)

Start Automation AU Program (xaup)

» Deselect the following options:
Auto-Phasing (apk)

Set Spectrum Reference (sref)
Auto-Baseline correction (abs)
Warn if Processed data exist

* In the proc1d window, click Execute.

& procld B

Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum’ button.

Exponential Multiply (em) LB [Hz] = 0.3
Fourier Transform (ft)

Auto - Phasing (apk) [El

Set Spectrum Reference (sref) [0

Auto - Baseling Correction (absn) [ Include integration = :no -
Plot (autoplot) [ LAYOUT= [ +HAD_Hxwp -

7WaFF! if prqcegsed dgla QXiSt ]

[ save || Execute || cancel

* Expand the spectrum from 4 ppm to 0.5 ppm.

* Manually adjust the phase of the selective peak at 4.8 ppm to show negative absorption
to assure the correct phasing of the NOE peaks between 3 ppm and 1 ppm. Dependent
on the field strength the peaks could be either positive or negative.
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¥ Acquisition finished: C:/data3.0/sel_noesy/1/pdata/1

J Spectrum | ProcPars | AcquPars | Title | PuiseProg | Peaks | Integrals | Sample | Structure ||M||ﬁ|| Acoul

1-D Selective NOES Yexperimeni

[rel]

20

=20
|

» To store the phase value, click Return & save phased spectrum.

Follow the instructions in chapter Plotting Two Spectra on the Same Page [ 82] to plot two
spectra on the same page.
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5.5 Example 3: 1D Selective-COSY, -NOESY and -TOCSY
Experiments using the Flow Bar Tools

5.5.1 Reference Spectrum

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

1 Proton_exp 1 1 C\Data\AVI

[o e =
J Spectrum | ProcParslAcunars | Title I PulseProg |Peaks| Integralsl Samplel Slructurel Plotl Fid I Acqu|
| 1-0 Praton experiment : : :
|30 mg Menthy! Anfranilate in DMSO-08

[rel]

[ppm]

5.5.2 Selective Excitation Region Set Up

The selective pulse regions are set up using the integration tools. Power and duration of the
shape pulses are calculated using the hard 90°pulse in the prosol table.

* On the menu bar, click Acquire.

3! | Start Process  Analyse Publish View  Manage @

* On the More button, click the drop-down arrow to see more options.
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* In the list, select Setup Selective 1D Expts.

lconMMR Automation (icona)

Setup Selective 1D ExXpts. [\

TopSolids

TopGuide (topguide)

One-Click Experiments

Shape Tool (stdisp)

APSY (apsy)

NMR Thermometer (nmrtemp)

The Workflow button bar changes for setting up the 1D selective experiment.

* On the Workflow button bar, click 1D Selective Experiment Setup.

l_J Start {_Acquire ) Process Analyse Publish View Manage @
@M BACK_M 1D[Selective Experiment Setup| 1 Define Regions|

|_'“] Create Datasets =

%

Starting from a 1D spectrum:

First select [Define Region] to start the interactive
integration mode. Once the regions are defined,

Q click the Save As icon and save the integrals as a
region file.

Next, choose the experiment type from the pull-down
list in the [Create Datasets] button. This will

create a separate dataset for each integral saved

in the region file.

This button is only used for the instruction displayed above.

* In the message window, click Close.
» Expand the peak at 4.8 ppm.
* On the Workflow button bar, click Define Regions.

| start -. Process  Analyse  Publish View Manage &

i@ﬁack 1D Selective Experiment Setup lﬁ Define Regions U Create Datasets » |
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* Integrate the multiplet at 4.8 ppm.

1 Proton_ep 1 1 CAData\AVID

[ T f o b/ #

FEseman Ix2/24X=+T ¢ XQEBJ|

B | 1-D Prolon experiment : :
= | 30 mg Menthyd Anfranilafe in DMS0-d6 = L ©oql o S
o . ; : :
HMouse Sensitiwvicy: 1.0 i ;
|4.723% ppn / 2363.1873 Ha
Sum = 1.0000 ) -
“|DEFINE REGION MODE : :
-|Define: Drag using left mouse button
g—REt.urn: R L ey T e T e R e R e o B oo R R e e e e e e T e e
R pe— T T sl
° : : : : :
<l TN T . . ———
Ao 3 i i i i
o | 5 : 5 5 : r 5
S - ; ; : : : -
' ; ; ; i i ; ;
: : : x5 ; : :
- i ¥ ¥ o 3 3 7
! : : " ! : :
J : : : & : : :
! : ’,I—Jr% : :
T | T T T | T T T | T T T | T T T | T T T | T T T | T T T
4386 4384 482 4.30 478 478 474 [ppm]

If desired, other peaks can be integrated and a separate dataset will be created for each
integral saved in the region file.

EH |

* On the Integration toolbar, click Save region as.
* In the list, select Save the Region to ‘reg’.

‘i Save Regions To 'intrng’
Save Regions To 'reg’
| Export integration regions
‘ Export Regions To Relaxation Module and ret.

| save & Show List

BB

* On the toolbar, click Return do NOT save regions! .

* In the message window, click No.

Es

&

Save Changes?
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* On the Create Dataset button, click the drop-down arrow to see more options.

| Start @ Process  Analyse  Publish  View Manage &
@ M BACK_M 1D Selective Experiment Setup| A+ Define Regions| | U [Create Datasets = |

* In the list, select Selective gradient COSY.

Selective gradient 1H
Selective gradient COSY[;
Selective gradient NOESY
Selective gradient TOCSY

Selective gradient ROESY

1H Homonuclear Decoupling

Selective 1H

Selective COSY

Selective NOESY

Selective TOCSY

Selective ROESY

Mult. Solvent Suppr./presat

Mult. Solvent Suppr /WET

2D Band Selective HMBC

2D Band Selective H5QC

The default parameters are taken from the standard parameter set SELCOGP. If desired, the
Gaus1_180r.1000 pulse can be changed by clicking on the Change Shape button in the
above window.

* In the SELCOGP window, click Accept.
& sELcogp =

1D Selective Gradient COSY

Shape = Gaus1_180r 1000

D4(sec) 0.031250 | mixing time
NS 8
first EXPNG |2

| Accept || changesnape || cancel |

The new dataset is created and all parameters are automatically set.
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* In the sel1d window, click OK to start the acquisition.

%-ép selld e

1D Selective Gradient COSY:
SELCOGP

@ Dataset created in expno 2.
total experiment time will be 1 min 14 sec

OK: starts acquisition
CANCEL: creates data sefs only.

5.5.3 Processing

* On the menu bar, click Process.

U Start Acquire Analyse Publish View  Manage @

[. s Proc. Spectrums | | "% Adjust Phase = | ‘r/?\ Calib. Axis| I ?ﬁf‘{ Pick Peaks = \ | _[ Integrate = | | Advanced =

* On the Proc Spectrum button, click the drop-down arrow to see more options.
* In the list, select Configure Standard Processing.

Configu FE{ﬁtandard Processing (procid)
Window Multiplication (wm)
Fourier Transform (ft)

Eourier Transform Options __. (fif)

Start Automation AU Program (xaup)

» Deselect the following options:
Auto-Phasing (apk)
Set Spectrum Reference (sref)

Auto-Baseline correction (abs)
Warn if Processed data exist

* In the proc1d window, click Execute.

" procid =

Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum’ button.

Exponential Multiply (em) LB [Hz] = 03

Fourier Transform (ft)

Auto - Phasing (apk) Ll

Set Spectrum Reference (srefy [

Auto - Baseline Correction (absn) [  Include integration = :m) '
Plot (autoplot) [ LAYOUT = (41 D_H.awp M|
Warnf processed dataexist [

[ save || Execute || cancel
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* Manually adjust the phase of the peaks between 3 ppm and 1 ppm for an antiphase
pattern and if desired the selective peak at 4.8 ppm can be phased positive.

1 Proton_esp 2 1 CAData\AVI E=SE

J Spectrum | ProcPars | AcquPars | Title | PulseProg |Peaks| Imegrarsl Samplel Struclurel Ptotl Fid | Acqu|

1-0 Proton experiment ;
|90 mg Menthyd Anthreniiale inDMSOGE

10 Salective Gradient COSY
freq: 47954 pom :

20 [rel]
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5.5.4 Plotting Two Spectra on the Same Page

» Display the selective COSY spectrum.

oA A
* On the toolbar, click Multiple display. o]

» Drag the Reference spectrum into the spectral window.
(1 broton_exp 2 1 CrData\AVE =@ |

S R $ L E-E4Ei R/ R%s3s s AA S 4

‘Proton exp 1 1 C:\If)at,a\AVIIL

............ T e U R R T S U I i R RS e e AR e R Ty TR | e

1

[rel

200
|

L I1?0
=

100
|

EProton_exI: 21 C:\]ﬁata\ﬁ\i’ll.
: doale @ 4,28

50
|

0
I ] B |

50
| I

- -
To adjust the spectra for best fit, use the ?S/% vs ts tools.

« On the menu bar, click Publish and on the Workflow button bar, click Print.

|| Start Acquire Process Analyse (Publish) View Manage &

|/ Copy | &l\Print | L/ Plot Layout | & PDF | . {E-Mail | Mobilew |

This will print the active window with the colors displayed in the TopSpin window.
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5.6 1D Selective NOESY

5.6.1 Reference Spectrum

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

1 Proton_exp 1 1 C:\Data\AVI EE@]
| spectrum | procears | Acqupars | Title | PuiseProg [ Peaks | integrats | sample [ structure | piot| Fia [ Acqu]

[rel]

1 1-D Profon experiment ;
|30 mg Menthy! Anfranilate in DMSO-0S

5.6.2 Selective Excitation Region Set Up

The selective pulse regions are set up using the integration tools. Power and duration of the
shape pulses are calculated using the hard 90° pulse in the prosol table.

* On the menu bar, click Acquire.

[__j Start Process  Analyse Publish View  Manage @

» On the More button, click the drop-down arrow to see more options.
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* In the list, select Setup Selective 1D Expts.

lconMMR Automation (icona)

Setup Selective 1D EXpts. [\

TopSolids

TopGuide (topguide)

One-Click Experiments

Shape Tool (stdisp)

APSY (apsy)

NMR Thermometer (nmriemp)

The Workflow button bar changes for setting up the 1D selective experiment.

* On the Workflow button bar, click 1D Selective Experiment Setup.

l_J Start {_ Acquire ) Process Analyse Publish View Manage @
@M BACK_M 1D[Selective Experiment Setup| - Define Regions|

|_‘“] Create Datasets =

* In the message window, click Close.

s

Starting from a 1D spectrum:

First select [Define Region] to start the interactive
integration mode. Once the regions are defined,

G click the Save As icon and save the integrals as a
region file.

MNext, choose the experiment type from the pull-down
list in the [Create Datasets] button. This will

create a separate dataset for each integral saved

in the region file.

There is no other function to this button then the instruction displayed above.

» Expand the peak at 4.8 ppm.
» On the Workflow button bar, click Define Regions.

| start Process  Analyse  Publish  View Manage &

i&ﬁack 1D Selective Experiment Setup % Define Regions Lj Create Datasets » \
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* Integrate the multiplet at 4.8 ppm.

1 Proton_exp 1 1 CAData\AVI

[ Trd ffmhfsr 28

ol s

selan %228 X=/+ T $XaQRJ]|

0.4 [rel]

{-D Proton expariment

JMouse Sensitiwity: 1.0

|4.7239 ppun / 2363.1573 Hz

Sum = 1.0000

"|DEFINE REGION MODE

qDefine: Drag using left mouse button
Return: Left-click highlighted iconm - --o- oo

If desired, other peaks can be integrated and a separate dataset will be created for each
integral saved in the region file.

EVH

* In the list, select Save the Region to ‘reg’.

* On the toolbar, click Save Region as.

‘i Save Regions To 'intrng'

Save Regions To 'reg'

Export integration regions
‘ Export Regions To Relaxation Module and ret.
| save&ShowList

B Eb

* On the toolbar, click Return do NOT save regions! .
* In the message window, click No.
< =

e

Save Changes?

* On the Create Dataset button, click the drop-down arrow to see more options.

. start @:iui@ Process  Analyse  Publish  View Manage &3
@ M BACK_M 1D Selective Experiment Setup| A Define Regicns| | |_'_“} [Create Datasets =
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 In the list, select Selective gradient NOESY.

Selective gradient 1H
Selective gradient COSY
Selective gradient NOESY [,
Selective gradient TOCSY

Selective gradient ROESY

1H Homonuclear Decoupling

Selective 1H
Selective COSY
Selective NOESY
Selective TOCSY

Selective ROESY

Mult. Solvent Suppr./presat

Mult. Solvent Suppr./ WET

2D Band Selective HMBC

2D Band Selective HSQC

The default parameters are taken from the standard parameter set SELNOGP. The mixing
time D8 is dependent on the size of the Molecule and the magnetic strength. It can vary from
a large Molecule to a small one from 100 ms to 800 ms. If desired, the Gaus1_180r.1000
pulse can be changed by clicking on the Shape button in the above window.

¢ Enter:
D8 = 0.450
NS =32

* In the SELNOGP window, click Accept.
(& SELNOGP ==

1D Selective Gradient NOESY

Shape = Gaus1_180r.1000

D8 (sec) 0.450 | mixing time
NS 32
first EXPNO |2

| Accept || Changeshape || cancel

The new dataset is created and all parameters are automatically set.
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* In the sel1d window, click OK to start the acquisition.

=

& selld e

1D Selective Gradient NOESY:
SELNOGP

a Dataset created in expno 2.
fotal experiment time will be 4 min 25 sec

OMK: starts acquisition
CANCEL: creates data sets only.

| OK || cancel

5.6.3 Processing

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

I. 1 Proc. Spectrum'= || % Adjust Phase v | f/g‘\ Calib. Agis_! | #%% pick Peaks v | I Integrate v || advanced »

* On the Proc Spectrum button, click the drop-down arrow to see more options.
 In the list, select Configure Standard Processing.

Configurq/\@landard Processing (procid)
Window Multiplication {wm)
Fourier Transform (ft)

Eourier Transform Options ... (ftf)

Start Automation AU Program (xaup)

» Deselect the following options:
— Auto-Phasing (apk)
— Set Spectrum Reference (sref)
— Auto-Baseline correction (abs)
— Warn if Processed data exist

H147756_1_002 87



1D Experiments using Shaped Pulses

* In the proc1d window, click Execute.

& procld ==

Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum’ button.

Exponential Multiply (em) LB [H] = 0.3

Fourier Transform (ft)

Auto - Phasing (apk) [El
Set Spectrum Reference (sref) ]
Auto - Baseling Correction (absn) [ Include integration = :no -
Plot (autoplot) [ LAYOUT = | +/1D_H xwp 'i\
~Warn if processed data exist ]
[ save || Execute || cancel

» Manually adjust the phase of the selective peak at 4.8 ppm to show negative absorption
to assure the correct phasing of the NOE peaks between 3 ppm and 1 ppm. Dependent
on the field strength the peaks could be either positive or negative.

1 Proton_exp 3 1 CADataVAVT = (= =
J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5| Inlegraisl Samplel Structurel Ploll Fid | Acqu|
T { 1.0 Proton experiment : '
3 T T
10 Selactive Gradient NOESY
Nfreq: 4.7004 pom ;
e e e e R e S e R S e e S SRR
o +
e P P G P T | S O P D S P D O P DS
g 5
: : : : . : : : . : : : : : :
6 4 2 [ppm]
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5.6.4 Plotting Two Spectra on the Same Page

» Display the selective TOCSY spectrum.

A
* On the toolbar, click Multiple display. 3 s
» Drag the Reference spectrum in to the spectral window.

1 Proton_exp 3 1 CAData\AVI IEIE@]

S Rkt 440 E-E+E; "% 3353 A A 3 E)] J |

O g # : ‘Proton_exp ;1 1 C:\Data'\4WII
o 1 : : : Scale @ 0.1215
m

EProton_exp 3 1 C:\]ﬁata\AVII.
drale § 2.119%

L f% -
To adjust the spectra for best fit, use the % ot ts tools.

¢ On the menu bar, click Publish and on the Workflow button bar, click Print.

| stat Acquire Process  Analyse (Publish) View Manage &

|/ Copy | &l\Print | L/ Plot Layout | & PDF v | . {E-Mail | Mobilew |

This will print the active window with the colors displayed in the TopSpin window.
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5.7 1D Selective Gradient TOCSY

This experiment consist of three parts:
« Selective excitation of the selected resonance using the SPFGE block.

» Mixing period to achieve in phase polarization transfer to other spins. This is usually
achieved by applying some isotropic mixing sequence like MLEV, WALTZ or DIPSI pulse
trains. This in-phase transfer avoids possible cancellation when the coupling is poorly
resolved.

* Proton detection as usual.

selrnigp

5.71 Reference Spectrum

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

1 Proton_exp 1 1 Ch\Data\AVI e |=l=) i&]
J Spectrum | ProcPars | AcquPars | Title | PulseProg |Peak5| Integralsl Samplel Slructure' Plotl Fid | Acqu|

T | 1.0 Proton experiment :

30 ma Menihy! Anfranitate in DMSO-06 :
e A AR A A e R AR A e TR, o —— ST —— - ——
o ;
° :

1 T T T i T T I T T i T T T
3 4 s [ppm]
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5.7.2 Selective Excitation Region Set Up

The selective pulse regions are set up using the integration tools. Power and duration of the
shape pulses are calculated using the hard 90° pulse in the prosol table.

* On the menu bar, click Acquire.

[__j Start Process  Analyse Publish View  Manage @

* On the More button, click the drop-down arrow to see more options.
* In the list, select Setup Selective 1D Expts.

lconMMR Automation (icona)

Setup Selective 1D Expts. [\

TopSolids

TopGuide (topguide)

One-Click Experiments

Shape Tool (stdisp)

APSY (apsy)

HMR Thermometer (nmrtemp)

The Workflow button bar changes for setting up the 1D selective experiment.

* On the Workflow button bar, click 1D Selective Experiment Setup.

l_J Start {_ Acquire ) Process Analyse Publish View Manage @
@M BACK_M 1D[Selective Experiment Setup| -+ Define Regions|

|_'“] Create Datasets =

Starting from a 1D spectrum:

First select [Define Region] to start the interactive
integration mode. Once the regions are defined.

@ click the Save As icon and save the integrals as a
region file.

Next, choose the experiment type from the pull-down
list in the [Create Datasets] button. This will

create a separate dataset for each integral saved

in the region file.

This button is only used for the instruction displayed above.
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* In the message window, click Close.
* Expand the peak at 4.8 ppm.
* On the Workflow button bar, click Define Regions.

=] start . Process  Analyse  Publish  View Manage &

{@ﬁack 1D Selective Experiment Setup J,L% Define Regions L‘ﬂ Create Datasets » \

* Integrate the multiplet at 4.8 ppm.

1 Proton_exp 1 1 CAData\AVII o [ [
| - - | = - ! |
(Tl ffwhfs+t 2Emean ll[x*224*x=2 Tt XadBJ4
T | 1-D Profon experiment 5 : : : :
= _| 30 mg Menthy Anfranilate In DMS0-dE = L o I
- : !
AMouse Sensitivity: L.0
4.7239 ppn / 2363.1873 Hz :
Sum = 1.0000 !
“|DEFINE REGION MODE :
“|Define: Drag using left mouse button 2 5 :
g_nemrn: Left-click highlighted icom ..o looeooofo prsililesmmiansy A T A
o ;
S
St b de A I TN |0 — . S
o | :
o e T T e e e R NN 2 e
I o 5
J g !
= :
] h{_ﬁ°% :
-— 77—
4.86 4.84 482 4.30 4.78 4.76 4.74 ppm]

If desired, other peaks can be integrated and a separate dataset will be created for each
integral saved in the region file.

* On the Integration toolbar, click Save region as. %'@ ‘J
* In the list, select Save the Region to ‘reg’.

Save Regions To 'intrng’

Save Regions To 'reg'

Export integration regions

Export Regions To Relaxation Module and .ret
Save & Show List

|
* On the toolbar, click Return do NOT save regions! . % % h
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* In the message window, click No.
% == |

Ze Save Changes?

* On the Create Dataset button, click the drop-down arrow to see more options.

1 start @:iui@ Process  Analyse  Publish  View Manage &3

@ M BACK_M 1D Selective Experiment Setup| A+ Define Regions| | |_'_“} [Create Datasets » |

* In the list, select Selective gradient TOCSY.

Selective gradient 1H
Selective gradient COSY
Selective gradient NOESY
Selective gradient TOCSY[

Selective gradient ROESY

1H Homonuclear Decoupling

Selective 1H

Selective COSY

Selective NOESY

Selective TOCSY

Selective ROESY

Mult. Solvent Suppr./presat

Mult. Solvent Suppr./WET

2D Band Selective HMBC

2D Band Selective HSQC

The default parameters are taken from the standard parameter set SELMLGP. If desired, the
Gaus1_180r.1000 pulse can be changed by clicking on the Shape button in the above
window. A mixing time of 0.06 s to 0.08 s is typically for the TOCSY experiment.

e Enter:
D9 =0.08
NS =8
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* In the SELMLGP window, click Accept.

(& SELMLGP ==

1D Selective Gradient TOCSY

Shape = Gaus1_180r.1000

DO(sec) 0.080 | mixing time
NS 8
first EXPNO |2

| Accept || Changeshape || cancel

The new dataset is created and all parameters are automatically set.

* In the sel1d window, click OK to start the acquisition.

=

Iy =

1D Selective Gradient TOCSY:
SELMLGP

Q Dataset created in expno 2
total experiment time will be 1 min 14 sec

QK starts acquisition
CANCEL: creates data sets only

Lok ][ cancel |
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5.7.3 Processing

¢ On the menu bar, click Process.

I_J Start Acquire Analyse Publish View Manage @

I- Is Proc. Spectrum;:e’gir‘-J | ’\fy Adjust Phase = | %';g*\ Calib. Axis| I 7% Pick Peaks = \ | I Integrate = || Advanced »

* On the Proc Spectrum button, click the drop-down arrow to see more options.
* In the list, select Configure Standard Processing.

Cnnfigure[:@tandard Processing (procid)
Window Multiplication (wm)
Fourier Transform (ft)

Fourier Transform Options . (ftf)

Start Automation AU Program (xaup)

* Deselect the following options:

Auto-Phasing (apk)

Set Spectrum Reference (sref)

Auto-Baseline correction (abs)

Warn if Processed data exist

* In the proc1d window, click Execute.

& (=)
Press 'Execute! to process the current dataset.

Press 'Save' to just change the processing options.

Changed options will be effective when pressing the

one-click 'Proc. Spectrum' bution.

Exponential Multiply (em) LB [Hz] = 0.3
Fourier Transform {ft)

Aufo - Phasing (apk) el

Set Spectrum Reference (sref) [

Auto - Baseline Correction (absn) |  Include integration = :no -
Plot (autoplot) O LAYOUT = .+1‘1D_H,xwp 'i‘
e e S e ) ]

[ save || Erecute || Gancel
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* Manually phase all peaks for positive absorption.

1 Proton_exp 4 1 CADat\AVI [E=0 e o
| spectrum | procPars | cquPars | Title | PuiseProg [ Peaks | Integrais | sample | structure | Piot | Fid | Acqu]
ﬁ | 1-D Proton experiment ;
= 130 mg Menthy! Anthranilate ngMSO-a‘S
o | 10 Selacfive Gradient TOCSY
b |frag: 47054 pom ;
2 USROS eS| (S . SO SN . MO [ E—
) 1 A ‘LJ,__
o |
o 5
8 L
T i T T
6 4 2 [ppm]

5.74 Plotting Two Spectra on the Same Page

+ Display the selective TOCSY spectrum.
A
- On the toolbar, click Multiple display. [ 1S
» Drag the reference spectrum into the spectral window.

1 Proton_exp 4 1 CAData\AVI =R
TS R T $[EID E-E+Ei%/ A%t A ASE Y

3 ; s |
@ ; . Proton exp 1 1 C:iyPata\AVII

g : : : :

=4 * . Scale 1 0.1491

[

‘Proton_exp 4 1 coypatayavrzil
: Scale § 1.5131

20

96 H147756_1_002



1D Experiments using Shaped Pulses

L f% o
To adjust the spectra for best fit, use the 28 i tS tools.

* On the menu bar, click Publish and on the Workflow button bar, click Print.

|| Stat Acquire Process Analyse (Publish) View Manage &

copy |&h\Print || L) Plot Layout | PDF v | I E-Mail |  Mobile v |

This will print the active window with the colors displayed in the TopSpin window.

5.7.5 Plotting All 4 Experiments on the Same Page

Display the selective NOESY spectrum.

A A

On the toolbar, click Multiple display. S M3
» Drag the selective COSY spectrum into the spectral window

* Drag the selective TOCSY spectrum into the spectral window

Drag the Reference spectrum into the spectral window.

1 Proton_exp 3 1 CAData\AVI == =

dE Rt [E L E-E4Eif%/R%ts M AAZE J|

Proton-exp L T Ii:\ ata\m{Hl_

M4§ %

* On the menu bar, click Publish and on the Workflow button bar, click Print.

|| Stat Acquire Process Analyse (Publish) View Manage &

Copy |&h\Print || L) Plot Layout | PDF v | I E-Mail |  Mobile v |
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6 2D Experiments using Shaped
Pulses

6.1 2D Edited HSQC Experiment with Adiabatic Pulses

6.1.1 Introduction

The HSQC experiment is the method of choice for a very well resolved H,C correlation.
However, in contrast to the HMQC this experiment uses 180° pulses, which causes problems
if the 180° pulses become to long (e.g.TXI probes) and have to cover a very wide spectral
range. This leads to phasing problems for high field instruments above 500 MHz. To work
around this problem is to apply frequency-swept adiabatic 180° pulses which can cover the
large "®*C spectral width.

The figure below shows the regular edited HSQC sequence:

hsqcedetgp
¥
g @ | @ I 44 E%%‘ | a4
o1
. @ W | an
C —h—
uN optlonal |
G, )
G2
Gl

The edited HSQC sequence using shaped pulses for all 180° pulses on f2-channel with
gradients in back-inept. For improvement of the phasing the pulse sequence using matched
sweep adiabatic pulses hsqcedetgpsisp2.3 is used in this chapter (see figure below). This
pulse sequence is used in the recommended Bruker parameter set
HSQCEDETGPSPSISP_ADIA. If desired the sequence hsqcedetgpsisp2.4 can be used to
suppress the COSY peaks.
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hsgcedetgpsisp2.3
Y
H Trec
" a | « a4 28 aza | aza | a4 J as |5 )]s |
o1 _ k 1 '“
a0 do | 4z flan
pld i B3l p3l p24 pld
ap3 | *rllspld sp7 sp3 P
G, a_an o A
63 63 Gd G4 G2
&1
6.1.2 Sample
30 mg Menthyl Anthranilate in DMSO-d6
CH;
O NH-
8] | %
o
H;C CH,
6.1.3 Reference spectrum
Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR

Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

¥+ Acquisition finished: C:/data3.0/proton_exp/1/pdata/1

| Spectrum | procpars | AcquPars dmﬂ PulseProg | Peaks | Integrals | sample | Structure | ﬁﬂﬁﬂmi

?_ 1- Proton experimsni . ; ;

r 1| 30 mg Menthyt Anfhramia?e n DM_SO—GS : :

T T T :' T T T | T T T T
15 10 5 0 [ppm]
100

H147756_1_002



2D Experiments using Shaped Pulses

The reference spectrum is necessary to adjust the spectral limits of the sweep width in the F2
dimension and to use it for the projection. The HSQCEDETGPSP_ADIA parameter set has a
default sweep width in the F1 dimension of 165 ppm, If a Carbon DEPT135 or DEPT45

spectrum of the same sample is available, the F1 sweep width can be further reduced using
the setlimit AU-program.

6.1.4 Setting up the HSQC experiment

The steps below assume that the sample remains in the magnet after observing the proton
spectrum.

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.
|:'J Acquire  Process Analyse Publish View  Manage @

|| [\Create Dataset|| [ 4 Find Dataset| |\ Open Datasst ||  Paste Dataset||[4] Read Pars.|

* In the New Dataset window, enter or select:

NAME = shape_hsqc_exp
EXPNO =1
PROCNO =1
Experiment select HSQCEDETGPSP_ADIA
Set Solvent select DMSO
§ New.

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME shape_hsqc_exp
EXPNO 1
PROCNO 1

) Use current parameters
@ Experiment HSQCEDETGPSP_ADIA Select
(~) Options

Set solvent: DMSO -

@) Execute "getprosol”

) Keep parameters: :P 1,01, PLW1 ~

DIR C\Data i

D Show new dataset in new window

Receivers (1.2, _16) 1
2-D edited HSQC experiment with abiabal\c pulses
TITLE 30 mg Menthyl Antranilate in DMSO d-6

[ ok || cancel || moremmo.. || Hep |

H147756_1_002 101



2D Experiments using Shaped Pulses

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different
entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
* On the menu bar, click Aquire.

‘__J Start @ Process Analyse Publish View Manage @

|¥_Samplgv |‘$ﬁ;oci§1\v Tunew || db Spin+ || 8 Shimw || £V Prosol> | 1= Gainw | B Gow i|.|V|grevi

* To tune the probe, click Tune.

The last step is necessary to tune the X-channel which is in this case "*C. This performs an
atma (automatic tuning) and requires a probe equipped with an automatic tuning module.
Other options can be selected by clicking on the down arrow inside the Tune button.

* Click Spin and select Turn sample rotation off.

2D experiments should be run non-spinning.

* To autoshim the sample with TopShim and best homogeneity, click Shim.
* To load the probe/solvent depended parameters, click Prosol.

6.1.4.1 Limit Setting

« On the Workflow button bar, click SetLimits.
U Start Process  Analyse Publish View  Manage @

i‘ Sample » | ﬂ;ock |\Lr Tune = H.{L Spin+ || &} Shime Hﬁ” Prosol = H?HESetLimits}i‘HEgainv“ b Go-r||MgrEv |

Close this dialog box after sefting frequencies.

Q 1. Open 1D dataset from Browser.

2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

|| cancel
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» To open the 1D Proton spectrum, right-click on the dataset name in the browser window
(e.g. proton_exp 1) and select Display or click and hold the left mouse button for dragging
the 1D Proton dataset into the spectrum window.

» Expand the spectrum to display all peaks, leaving ca. 0.2 ppm of baseline on either side
of the spectrum.

The solvent peak may be excluded if it falls outside of the region of interest. Digital filtering
however is only applied in F2 and the solvent peak is folding in F1.

4+ proton_exp 1 1 C:idata3.0

J Specirum | ProcPars IAcunars T|t|e|, PulseProg | |Peaks | Integrals'|Sample | structure| F‘lot | Fia | Acqu|

I &

10 [rel]

{- Profon ex,oenmenf ;
30 mg Menfhyi Anthranilate in DMSO oo}

2 [ppm] J

1H spectral limits copied for F1 and F2 dimensions.

SV 79997 ppm
1P 4.024 ppm

* In the message window, click Close.

The

display changes back to the 2D dataset.
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6.1.4.2 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

6.1.4.3 Processing

The steps below will guide you through the processing and the manual phase correction on
the edited HSQC experiment.

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

{ 1 Proc. Spectrum'= || % Adjust Phase v | f,g‘\ Calib. Agis_! | #%% Pick Peaks v | I Integrate - || Advanced »

* On the Proc Spectrum button, click the drop-down arrow to see more options.
* In the list, select Process F2+F1 (xfb), or at the command prompt, type xfb.

Configure Standard Processing (proc2d)

Process F2+F1 Axis (xfb)
Process Only F2 Axis (x12)

Process Only F1 Axis (xf1)

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

* On the Workflow button bar, click Adjust Phase.
|:J Start Acquire Analyse Publish View Manage @

‘ I Proc. Spectrum = ”’\Mdjust F'hase@” ;ﬁ\ Calib. Axis = H_}’ﬁﬁ Pick Peaks = H I Integrate = HAgvancedv |

» Select the peak at 7.7 ppm/130.9 ppm.
* Right-click and on the shortcut menu, select Add.

b

Add
Remove Row/Col
Remaove All
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shape_hsqec_exp 1 1 C:idata3.0[1]

F2 [ppm]

Click the right mouse button _ ) : B

to select the peaks for phase correction r

: : I ————

................................................... T T T R T S e e |
4 e

: = i

: e —— g L

: - : L

: T B

............................................... __

: <. e L

=T

P : 138 |

| S ; E A ; L

o i [

= ; L

T T T | T T T | T T T | T T T

120 100 80 60 40 20 F1 [ppm]

1

* Repeat the last step for the peaks at 4.8 ppm/73.2 ppm and 0.76 ppm/16.8 ppm.

shape_hsqec_exp 1 1 C:idata3.0[1]

Click the rﬁ.ght mouse h:ut,t,on _ B
to sglect the peaks for phase correction : r
: ; ; ga1 |
........... :df%. i
; i i o
b Z e R L
5 : 4] e | e =
: : T [
........... T s T T R e
: s L
=T

P : 136 |
| L
o [} -

o o o
= E o L

T

F2 [ppm]

120 100 80 60 40 20 F1 [ppm]

1
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* Click Start the phase correction on rows. JﬂV_I@u%CI!% ‘J

Phase 2D : shape_hsqc_exp 1 1 C:idata3.0 E||§|rz|

J- e %m\

pivot = 7.67 ppn  Phase increment = 0.025 ph0 = 0.00 phl = 0.00

| Rowass /731486 ppm T T e e, T ] u

1 1 1
Lo

= DU SO ST .. SO

— =

e b P P s G S P S o b e P
E . s s

 Adjust the 0 and 1% order phase.
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Phase 2D : shape_hsgc_exp 1 1 C:idata3.0

A0 TR OB N+ = 0=k J|

piwvot = 7.67 ppm Phase increment = 0.025 phl = 85.77 phl = 6.60

Rowwsmaosoesppm ...... R s R e A A R

Row 493 173, 1436 ppm. . . S L :

__ 1 S 1 | 0 L 1 1 oy L | 1 T 1
] Row341.f_1.6.3459.ppm ....... Ens gy b ey e g o o s T, TSRO S | o
Fe : ' ' :

TT T[T TIT

mT

» To store the phase values, click Return and Save phased spectrum. @ 'J

* Click Start the phase correction on columns. '/\t'I@I cI'% 1]

 Adjust the 0 and 1% order phase.
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Phase 2D : shape_hsqc_exp 1 1 C:idata3d.0

S0 TR OB S k= =

piwvot = 130.5%1 ppm FPhase increment = 0.025 phl = -5.04 phl = 7.70

5

2

TY T ITT T[T [T [T T T [T 11

|

T T T U T [T TTTT[TTIT 1T

frrrrprrrT

« To store the phase values, click Return and Save phased spectrum.

li&s R Tl
* To exit the phase window, click the Return button. \J\r@h—»clu%@il

shape_hsqc_exp 1 1 C:idata3.0[1]

Ji Spectrum  ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure [ Piot| Fia | Acqu]
O
B A \
20- edifed HSQT experimeant with adibaiic pulses experiment : : i E
D MET RIS D EMBDEE & s s s e s s s s s i
; 5 : [
............................................................................................... .,...-‘F __g
.................................................................................... e """ e
- : — _q
......................................................................................................................... .
_w
: Lo
(=]
[ e
.............................................................................................................................. e
............................................................................................................................. 8
.......... S S S D B B S S S
ra
T T T I T T T I T T I T T T I
6 4 2 F2 [ppm]
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6.2 2D Selective HMBC experiment

6.2.1 Introduction

The Semi-selective 2D HMBC experiment is a simple modification of the 2D HMBC pulse
sequence shown in the first figure below in which one of the two carbon 90° pulses is applied
selectively on a specified region, see second figure below. The main purpose is to achieve
better resolution in the indirect dimension and therefore is recommended when high
overlapped carbon spectra precludes an easy resonance assignment. There are three ways
to set this experiment up. Each one will be covered separately below. Before running any one
of these methods, you need at least a Proton or either a 2D HMBC or a 1D Carbon
spectrum if possible.

hmbcgplpndaf
1 ‘
H o |a
@1

X ‘ dé
G Ap A

Gl Gz G3

shmbectetgpl2nd
'H 4

o1
"C w12 |d6 T-do/4f | T-d0/4

&  pon

G3 G4 G5

H147756_1_002 109



2D Experiments using Shaped Pulses

6.2.2 Sample
50 mM Cyclosporin in C;Dy
CHj3
HsC
HyCx ;
HaC 0O A CHiO =<
[ 8 HiC CHs OHy CH3N—0
HC |, 3 HaC~p
3 HaC \f 0O )”'
- NH NH
e W/\N ﬂ)vx
CH; O
H30 CH3
6.2.3 Preparation Experiments
6.2.3.1 1D Proton Experiment

Run a 1D Proton spectrum of Cyclosporin, following the instructions in the TopSpin Guide
Book Basic NMR Experiments, chapter 1D Proton Experiment, Experiment Setup through

Processing using C4Dg as the solvent.

1 reference 1 1 Ci\hmbc_data =10 ﬁ.
| Spectrum | Procpars | AcquPars | Title | PuiseProg [ Peaks [ integrais | sampie | structure | piot | Fia| Acqu
1-D Proton experiment @
50 mM Cyclosporin in CE0E
-=
o
o
o
— &0
— =
_)LLMM 3
L LM U [
T T T T T T T T T I
4 2 [ppm]

110
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6.2.3.2 2D HMBC Experiment

The steps below assume that the sample remains in the magnet after observing the proton
spectrum.

Run a 2D HMBC experiment of Cyclosporin following the instructions in TopSpin Guide Book
Basic NMR experiments, chapter 2D HMBC experiment using C4Dg as the solvent.

}Nj

[ 1 sel HMBC exp 1 1 Cihmbe _data

J Spectrum | ProcParslAcunals |Tit\e | PulseFrog IPeaksl Integrals | Samplel Slructurel Plotl Fid | Acqu|

il

o

2-0 selective HMBC expeniment 0 . |

50 mM Cyelosponin in CEDE 2 . 0 o 8
P ; : ﬂ 0 L
g T b ] L
n ] L »

1 o U
b bt TPy I
B (] I
T s el I EY] LI B
T T T T T T T T T T T T
g 5 4 2 F2 [ppm]

H147756_1_002

111



2D Experiments using Shaped Pulses

6.2.3.3 1D Proton Decoupled Carbon Experiment

Run a 1D Carbon spectrum of Cyclosporin, following the instructions the TopSpin Guide
Book Basic NMR Experiments, Chapter 1D Carbon experiment, Paragraph Experiment Setup
through Processing using C;Dg as the solvent.

1 reference 2 1 C\hmbe_data EE@]

| spectrum | procpars | Acquears | Titie | PuiseProg | Peaks | integrais | sampie | structure | piot | Fia [ Acqu]

1-D 13C experimant _@'
50 mM Cyelosporn in CEDE =

-0.0

T 1
100 50 [ppm]

T
180

The carbon spectrum is necessary for method 1 but not for method 2, if the sample
concentration is to low to get a spectrum in a reasonable time frame.
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6.2.3.4 Method 1 for Setting Up the Selective HMBC Experiment

This method requires a 1D Proton decoupled *C spectrum, if it can be obtained with a
reasonable number of scans.

» Display the carbon spectrum as observed in the last chapter 71D Proton Decoupled Carbon
Experiment [ 112].

1 reference 2 1 Chhembe_data == e |
| Spectrum | ProcPalslAcunars |Tit\e | PulseProg I Peaksl \nlegralsl Sample I Structurel Ploll Fid | Acqu|
1-0 13C experiment - ?
50 mM Cyelosparin in CEDE
[}
e
-
)
o
)
-]
o
T T T T T T T T T T T T T T T 1
150 100 50 [ppm]

6.2.3.5 Selective Excitation Region Setup

The selective pulse region is set up same way as the 1D selective experiments using the
integration tools. Power and duration of the shape pulses are calculated using the hard 90°
pulse in the prosol table.

* On the menu bar, click Acquire.

= Start Process  Analyse Publish View  Manage @

|8 Samplew || ¥ Lock|| V Tunew | & Spinw || & shim< || ¥ Prosol+ || = Gainw || [ Gow !‘MQVB“{:;i

* On the More button, click the drop-down arrow to see more options.
* In the list, select Setup Selective 1D Expts.

IconhMR Automation (icona)
Setup Selective 1D Expts. [\
TopSolids

VTquuwde (topguide)
-One-glick Experiments
Shape Tool (stdisp)

APSY (apsy)

NMR Thermometer (nmrtemp)
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The Aquire Workflow button bar changes for setting up the 1D selective experiment.

« On the Workflow button bar, click Define Regions.

| start Process  Analyse  Publish  View Manage &

@ﬁack 1D Selective Experiment Setup 4}} Define Begions-' m Create Datasets =

* Integrate the region from 175 ppm to 167 ppm.
1 reference 2 1 G\hmbe_dats o[ =)
J T-ddwhrf#2Emecan | X*2/28X=+T ¢ XKaEHJ

1-D 13C experiment i
50 m\ Cyclosporin in CE0DE
Mouse Sensitivity: 1.0

1.0 ppm / 104.1 Hz
Sum = 1.0178

[rel]

06

DEFINE REGION MODE

Define: Drag usinhg left mouse button [

Return: Left-click highlighted icon
o
o
b
<

L

<
-]
'

» Click Save region as. % % ‘J and in the list, save Region to reg.

Save Regions To 'intrng’
Save Regions To 'reg’
Export integration regions
Export Regions To Relaxation Module and ret.
Save & Show List J

HELG

» To exit from the integration mode, click Return do not save regions!.

* In the message window, click No.

g‘ Save Changes?
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* On the Create Dataset button, click the drop-down arrow to see more options.

| start . Process  Analyse  Publish View Manage &3

:@ﬁack | 1D Selective Experiment Setup | A+ Define Regions| IQ Create Datasets 1}|

* In the list, select 2D Selective HMIBC.

Selective gradient 1H
Selective gradient COSY
Selective gradient NOESY
Selective gradient TOCSY

Selective gradient ROESY

1H Homonuclear Decoupling

Selective 1H

Selective COSY

Selective NOESY

Selective TOCSY

Selective ROESY

Mult. Solvent Suppr./presat

Mult. Solvent Suppr AWET

2D Selective HMBC

* In the SHMBCCTETGPL2ND window, click Accept.

& |SHMBCCTETGRLIND
2D selective HMBC

Shape = Q3.1000

CNST 13 (H2) [5.000 | JpeH) long range
NS 4
EXPNO 2

[ Accept ” Change Shape H Cancel ]

All parameters are automatically calculated and stored as an increment in the next free
experiment number of the dataset.

* In the sel1d window, click OK to start the acquisition.

& selld =]

-

Selective 2D HMBC:
SHMBCCTETGPL2ND

@ Dataset created in expno 3.
total experiment time will be 16 min 37 sec

OK: starts acquisition
CANCEL: creates data sets only.

The acquisition starts momentarily.
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6.2.3.6 Processing

The pulse program shmbcctetgpl2nd is a phase sensitive program. However the data
should be processed in magnitude mode. Do not use the Proc. Spectrum flow button, rather
follow the steps below for the processing.

» At the command prompt, type xfb to process the data in both dimensions.
» At the command prompt, type xf2m to calculate magnitude spectrum in F2.

1 sel HMBC_exp 3 1 Clhmbc_data e o
| spectrum | procpars [ Acqupars [ Title | Puiseprog | Peats | ntegrals [ sample | structure [ piot | Fia [ Acqu]
J—AMM_UM
2-0 zeleciive HMBC experiment F E
50 mM Cyclasparin in C6D6 -
[
[ @
D
L] -} :
2 ] - F o
oo by 8
[ 8 @ " b o 8 R
[} L] [} k-] :
[ o™
B
[ o
R
o ] o . L
a ] [ I
s ¢ [ B
0 L
T ‘ T T T T T T T T T T ‘ T T
8 [ 4 2 F2 [ppm]

6.2.3.7 Method 2 for Setting Up the Selective HMBC Experiment

This method is using a regular 2D HMBC acquired spectrum for setting up the 2D selective
HMBC experiment. In this example, the 1D Proton decoupled carbon spectrum is only used
to display the F1 projection and is not necessary to obtain the 2D selective HMBC.

» Display the HMBC spectrum as observed in chapter 2D HMBC Experiment [+ 111].
» Expand the region including all cross peaks (e.g. 163 ppm to 179 ppm).
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1 sel HMBC_ exp 1 1 Chmbc_data = 53 .aa.]
J Spectrum | ProcPars | AcquPars |Tille | PulseProg IPeaksl IntegralslSampIe | Structurel Ploll Fid | Acqu‘
O
2D selective HMBC experiment N R § E
50 fnli Cyelfosporin in CEDE 2 . Py 0 =
; \ L ' L~
col & 0.3 ppm 4 120.62 Hz Index = 1973 - 1981 ! ] Q ! Lo
row 3 LEl.1 ppm / 18206.1 Hz Index = 48 - 4& 1] [] u B
Value = 863.4 n M Li] L
E= 0 o0 o -2
— T T TF s I
J— 1] i} |
=3
e
o
— 0
=l oy n? 8e oy ? "oy “il I o 40 "y L
O L
T T T T i T T T T T T T T T
8 6 4 2 F2 [ppm]
1 sel HMBC_ exp 1 1 C\hmbe_data = [ .&]
| spectrum | procpars | Acqupars | Titie | PuiseProg | Peaks | integrals | sample | structure | piot | Fid [ Acqu]
O
2-0) selective HMBC expenment L E
50 mM Cyelosporin in CE0E &
[ L
[ w®
re
[ o
— @
— L
o
e [ &
=
= | ; b
[ w
re
[
[
0 £
T T T T T T T T T T T T T
g L] 4 2 F2 [ppm]

* On the menu bar, click Acquire.

] Start Process  Analyse Publish View  Manage @

|& samplew || T Lock|| V Tunew | db Spinw || 6 Shim || &I Prosolw || = Gainw || [ Gow !‘Mgrew[})i
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* On the More button, click the drop-down arrow to see more options.

* In the list, click the arrow in the selection Setup Selective 2D Excpts. and on the shortcut
menu, select Band Selective 2D HMBC.

leonkMR Automation (iconnmr) |Band Selective 2D HMBCl

Setup Selective 2D Expts. |:; pp Band Selective 2D HSQC

TopSolids

TopGuide (topguide)

One-Click Experiments

Shape Tool (stdisp)

APSY (apsy)

NMR Thermometer (nmrtemp)

* |Inthe SHMBCCTETGPL2ND window, click Accept.

& SHMBCCTETGRLZND
2D selective HMBC

Shape = Q3.1000

CNST 13 (Hz) :IE-EI_OOO | J(XH) long range
NS 4
EXPNO 2

| Accept || cnange shape || cancel |

All parameters are automatically calculated and stored as an increment in next free
experiment number of the dataset.

ip selhmbe ] .

Acquisition parameters for 2D selHMBG:
SHMBCCTETGFL2ND

Dataset created in EXPNO: 2

SW(F1) = 16.8174 ppm / 1691.28 Hz
o2 = 171.5711 ppm / 17252.75 Hz
TD(F1) = 128

@ AQ(F1) =  0.0378sec

shape pulse (SPNAM 32);  Q3.1000
shape pulse duration (P 43): 2822.72 us
power level (SPW 32)- 0166779 W

Experiment time: 16 min 8 sec

OK: starts acquisition
CANCEL: creates data sets only.

» To start the acquisition, click OK.
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6.2.3.8 Processing

The pulse program shmbcctetgpl2nd is a phase sensitive program however the data should
be processed in magnitude mode. Do not use the Proc. Spectrum flow button, rather follow

the steps below for the processing.

» At the command prompt, type xfb to process the data in both dimensions.
» At the command prompt, type xf2m to calculate magnitude spectrum in F2.

1 sel HMBC_ =xp 2 1 C:ANMR_Data'\pz

[

| spectium ProcPars | Acquears | Titie | Pulserrog | Peaks | integrals | sample | structure | piot | Fid | Acqu]

= e =)

2.0 selactive HMBC expariment - . ; : ]
20l Cyclosporin i CEDE. 1

EEEESSoDEs

8 6 4 2 F2 [ppm]

F1 [ppm]

173 172 171 170

174

The Selective HMBC has a significantly higher *C resolution compared to the standard

HMBC experiment.
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7 T1 Experiment

71 Introduction

The inversion-recovery experiment allows to measure longitudinal or spin-lattice T1 relaxation
times of any nucleus.

The basic pulse sequence consists of a 180° pulse that inverts the magnetization to the -z
axis. During the following delay, relaxation along the longitudial plane takes place.
Magnetization comes back to the original equilibrium z-magnetization. A 90° pulse creates
transverse magnetization. The experiment is repeated for a series of delay values taken from
a variable delay list. A 1D spectrum is obtained for each value of vd and stored in a 2D
dataset. The relaxation time d1 must be set to 5*T1. A rough estimation of the T1 value can
be calculated from the null-point value by using T1=tnull/In(2).

tir

7.2 Sample
CH;

O NH,

o) | =3

HsC~ ™“CHs =

Menthyl Anthranilate in DMSO-dg
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7.3 Proton Inversion-Recovery T1 Experiment

7.3.1 Preparation Experiment

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, Chapter 1D Proton experiment, Paragraph Experiment Setup through
Processing.

§ = Acquisition finished: C:/data3.0/proton_exp/1/pdatas1

Jl Spectrum | ProcPars | Acqupars | Title | PulseProg | Peaks | Integrals | Sample | Structure| Piot| Fid| Acqul

[rel]

{- Profon experiment :

The reference spectrum is necessary to adjust the spectral limits of the sweep width to gain
more data points.

7.3.2 Setting up the T1 Experiment

The steps below assume that the sample remains in the magnet after observing the proton
spectrum.

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.
= Acquire  Process  Analyse  Publish  View  Manage (2]

|| [\Create Dataset|| [ §| Find Dataset| "\ Open Dataset | | | Paste Dataset||[+] Read Pars. |

* In the New Dataset window, enter or select:
NAME = t1_exp
EXPNO =1
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PROCNO =1

Experiment: select PROTONT1
Set Solvent: select DMSO

s )
Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.
Please define the number of receivers in the Options.
NAME t1_exp
EXPNO 11
PROCNO [1
() Use current parameters
@ Experiment PROTONT1 Select
(~) Options
Set solvent: DMSO -
© Execute "getprosol”
) Keep parameters: :P 1,01, PLW 1 v_
DIR Ci\Data -
D Show new dataset in new window
Receivers (12, 16) 1
Proton T1 experiment
e 30 mg Menthyl Antranilate in DMSO-d6
[ ok || cancel |[ moreinfo.. || Help |

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different
entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
* On the menu bar, click Acquire.

‘:J Start @ Process Analyse Publish View Manage @

For the following steps, use the Workflow button bar.
* To tune the probe, click Tune.

» Click Spin and select Sample rotation off.

T1 experiments should be run non-spinning.

» To autoshim the sample with TopShim and best homogeneity, click Shim.
* To load the probe/solvent depended parameters, click Prosol.
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7.3.3 Limit Setting

* On the Workflow button bar, click SetLimits.
U Start Process  Analyse Publish View  Manage @

|H Samplgv| ﬁ*;ccﬂ\l’" Tune = H{LSpinv ||Ei Shim <« Hﬁ” Prosol = H@;}SegLimits_.?f‘HEgainv||bGo- ||Mgre-|

Close this dialog box after setting frequencies.

Q 1. Open 1D dataset from Browser.
2. Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

» To open the 1D Proton spectrum, right click on the dataset name in the browser window
(e.g. proton_exp 1) and select Display or click and hold the left mouse button for
dragging the 1D Proton dataset in to the spectrum window.

» Expand the spectrum to display all peaks, leaving about 0.5 ppm of baseline on either
side of the spectrum.

The solvent peak may be excluded if it falls outside of the region of interest.

proton_exp 1 1 C:idata3.0

J Spectrum | ProcPars | AcguPars | Title| PulseProg | Peaks | Integrals | Sample | Structure | Plat | Fid| Acqul

il 1 | o = PIESETSES 3 “

g_f-Pmmnenmnmem; :
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« Click OK in the setlimits message window to assign the new limit.

1H spectral limits copied for F1 and F2 dimensions.

=W 8.9124 ppm
O1F: 4244 ppm

* In the message window, click Close.

The display changes back to the 2D dataset.

* In the Dataset window, select the AcquPars tab.

T [P [ T oy gy
» Click Show pulse program parameters. 2. |JE¥|S i l ﬁ' 51-2-“! v uc
» Make the following changes:
- D1=15
— VDLIST = t1delay
[vousT [t1detay | |[ & variable delay 1st |

 Click Edit variable delay list right of the VDLIST name box.

[ t1delay (C:\Bruker\... |§|

File Edit Search

.01 =]
.050

.100

.25

. 500

LV = = R [ R ) I T S
(== L I R — I — N — I — I — ]

-
O
[y
]

,_.
&
£

Enter the variable delay values as shown in the figure above.
Click File and Save.

Click File and Close.

In the Dataset window, select the Spectrum tab.
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734 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

7.3.5 Processing

¢ On the menu bar, click Process.

.~ stat  Acquire (Process) Analyse Publish View Manage &
' ) Proc. Spectrum = || 4 Adjust Phase = | 4 Calib. Axis = || %% Pick Peaks v|| [ Integrate = || Advanced = |

» At the command prompt, type rser 10.

* At the command prompt, type ef.

» On the Workflow button bar, click Adjust Phase.

|:J Start  Acquire Analyse Publish View  Manage @

‘ N Proc. Spectrum = ”’\Mdiust F'hase;eié” ;3'“\ Calib. Axis = H_?ﬁﬁ Pick Peaks = H _|' Integrate = HAg\.rancedv |

* Adjust the phase manually.

~TEMP 1 1 C:\data3.0 =13

A0 1R 909080 NGHEI S

pivot = 0.858 ppn Phase increment = 0.025 ph0 = -82.25 phl = -11.20
fid 10 fromt1_exp 1 1 Cidata3.0 3

=
[0
i

(=]

12

10

1
I 0 e 51 L 1 S Y L £ 0 Lo [ B 1S i A 0 I /0 )

* On the Adjust Phase toolbar, click Save for nD spectrum. a‘ @ .

* On the toolbar, click Return, do NOT save phased spectrum. % @ "w
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7.3.6

The spectrum will go back to the un-phased view since the phase correction values were
stored only for the 2D spectrum.

* On the toolbar, click Last 2D data to go back to the 2-D spectrum display. ' :
» At the command prompt, type xf2 to process only the F2 axis.

t1_exp 1 1 C:vdata3.0[1]

J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | Structure | Piat| Fid| Acqu]
O
L Wl - i, mull
Proton T1 experiment : : : o
000 ML RSB DEMEDHE « oo e s s s st s s s s "
: | w
.......................................................................................................................................... 48
" : . : Lo
! ; 5 5 ] [
: ik | 5 ; | Lo
................................. .
m ﬂ | : m | 3
| T T T | T :| T | T T | T T T
8 6 4 2 F2 [ppm]

T1 Calculation

* On the menu bar, click Analyze.

Manage @
‘ it Multiplets;\-MLine Shapes » H[}g’_gynamicsi}“@St[uctureSv _H@Si_mulatEv || Dosy |\ More - \

{.;:] Start  Acquire  Process @alyse Publish View

* On the Dynamics button, click the drop-down arrow to see more options.
* In the list, select T1/T2 Module.

T1T2 (t112) [

Prepare for Dynamics Center

Dynamics Center (dync)

The flow buttons change to determine the T1 / T2 relaxation times:
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U Start  Acquire  Process Qﬂaly@. Publish View  Manage @

&2 Back N Fid | 1 Peaks/Ranges E1Relaxation | Fitting & Calculation | [] Report

While executing the steps below, message windows will be displayed. Please read each
message thoroughly and follow the instructions.

« On the Workflow button bar, click Fid.
* In the Extract a row from 2d data window, click Spectrum.

1

A Fid or Spectrum must be extracted From the 2d relaxation data.
This row should correspond to an experiment with the maximum or minimum delay time.
All further data preparation will be done in respect to this row.

| FID |I|},Speclmm ” Cancel

¢ Enter Slice Number = 10.

Spectrum slice must be extracted From the 2d relaxation data.

This Spectrum should correspond to an experiment with the maximum or minimum delay time. |,
All further data preparation will be done in respect to this spectrum.

Slice Number = |10

oy [_camer

* In the message window, click OK.

~TEMP 1 1 C:idata3.0

J Spectrum | ProcPars | AcguPars | Title | PulseProg | Peaks | Integrals | Sample | Structure ||%||E|| Acqul

[rel]

—|row 10 fromt1_exp 1 1 Cidata3.0

12

10
|
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» On the Workflow button bar, click Peaks/Ranges.
|:J Start Acquire Process E Analyse 2 Publish View  Manage @

(3 Back| |- Fid || A« Peaks/Ranges E]Relaxation | Fitting @& Calculation [ Report

 In the Define Peaks and/or Integrals window, click Manual Integration.

If you choose manual integration module, you can define integration regions.
Most intensive peaks within the intervals will be found automatically.

If you choose manual peak picking module, you can define peaks

without intervals or peaks within integration regions.

{[:Manual Integration H Manual Peak Picking ” Auiomalic mode ” Cancel

* In the Prepare relaxation data window, click OK.

Integration module provides the integration regions definition.

When you export intervals to relaxation module the most intensive peaks
within the regions will be selected automatically.

Peaks can be positive and negative.

To import intervals from 2d data set click Exp button in relaxation module.

[] Do not show this message again

» Define the regions by drawing an integral over the peaks of interest.

~TEMP 1 1 C:ldata3.0

qrow 10 fromtl_exp 1 1 Cihdata3.0:

[rel]

Mouse fSensitiwvity: 1.0

71.98 ppu ¢ 592.86 Hz

E5um = 27.4914

T|DEFINE REGION MODE

T|Define: Drag using left mouse button
"Return: Left-click highlighted icon

10
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» On the Integration toolbar, click Save region as. |
* In the list, select Export Region To Relaxation Module.

Save Regions To 'intrng'
| Sawe Regions To 'reg’

Export integration regions
Export Regions To Relaxation Module and ret.
Save & Show List

« On the Workflow button bar, select Relaxation.
| sStat  Acquire  Process CAnalyse ). Publish  View  Manage [7)
&3 Back I-Fid | 1 Peaks/Ranges  E[Relaxation| | Fitting| & Calculation | [ Report

* In the Relaxation parameters window, click OK.

| Left limit for baseline correction
| Right limit for baseline correcti on|
| Number of drift points
Convergence limit
| Number of points
| First slice
Slice increment

| Peak sensitivity

r Fitting Function-

uxnmrt1 ~ Function Type
Il | Number of components
~ | List file name
Increment (auto)

~ | to pick data points

r lteration control parameters-

| i [ eset |

:- Additional Parameters
10000.0 | GAMMA(HZ/'G)
:__10__0_ LITDEL(msec)
::100_0 ;BIGDEL(msec)

[1.0 | GRADIEN(G/cm)

[ OKI}H Apply H Cancel :

* On the Workflow button bar, select Fitting.

Start Acquire Process ( Analyse ), Publish View  Manage @
&3 Back| - Fid| At Peaks/Ranges  E1Relaxation I} Fitting @ Calculation [ Report
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* In the message window, click Close.

Please select the function to which the peak intensities or integrals
are to be fitted, depending on the experiment which produced the relaxation data.
Settings dialog provides all possibilities for Relaxation analysis adjustment.

In the Relaxation parameters window, click OK.

r$ Relaxation parameters . l 22 .|1

0 FID # for phase determination

1000.0 Left limit for baseline correction
-1000.0 Right limit for baseline correction
Number of drift points
Convergence limit

Number of points

First slice

1
1 siceincrement
Peak sensitivity

uxnmrt1 ~ Function Type

Number of components
List file name
Increment (auto)

pd ~ | to pick data points

| Guesses [ Reset |

GAMMA(HZ/G)
LITDEL (msec)
BIGDEL(msec)
10 GRADIEN(G/cm)

oK || Apply |[ cancel

H147756_1_002 131



T1 Experiment

"B Refaxation ForPZ 42 1 CA\Dats (==
SO& - + 4 -7=linlgfeals SODL
Fitting type Tt P! | %'?
Bineety =If0}Fexp(T1) : ) L L
Area Ragion { from 783510 7628 ppm . )
r Current Integral 5 = -
|or S -
i Brief Report- 7 i -
| Data preparation is dor| 5 L
]
o
L2
o (=]
s 0
[~ e
3 [ &
| T T T T | T T T T | T T T T | T T T | T T T | T
4 T ] » -0 1 2 3 4 5 [s]

¢ On the Workflow button bar, select Calculation.

l:J Start  Acquire  Process Qﬂily_@;, Publish View  Manage @
2 Back v Fid A+ peaks/Ranges ElRelaxation | Fitting .[galculationH Report.

* In the message window, click Close.

Click on one of the following 2 icons to start the calculation

(Iook at the status line or the icon tool tip to locate the correct icon):
- Do fitting for the given function for all peaks (regions)

- Do fitting for the given function for the current peak (region).

- Click on the Previous/Next icon to navigate peaks/integrals.
You may now start calculation for it
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« Select Area for fitting type.

8 Relavation ForPZ 42 1 CiData = e
B@& - + 1 (=inllglais SED L

Fitting type T L
) Intensity IR=i0f+P exp(4T1) F

@ Ared Region 1 from 7.835f0 7 625 pom L
=t 735y

rCurrent Integral -
1017

[ Brief Report
Region from 7.8351t0 7
P = -2.001e+000
I[0] = 1.107e+000
B 1.735s8

D = 1.125e-002

* In the T1/T2 tools bar, click Calculate fit for all peaks. m

[ Brief Report

Peak 1 at 7.677 ppm
[T 2= 14273
Peak 2 at 7.234 ppm
[T == 4319g
\Peak 3 at 6.653 ppm
‘T1 = 237.766m
'Peak 4 at4.784 ppm
'T1 = £41.009m
'Peak 5 at 3.352 ppm
(T1 = 14115
\Peak & at 1.645 ppm
‘T1 = 266.740m
\Peak 7 at 0.884 ppm
T1 = 413472m
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* On the Workflow button bar, select Report.

| stat Acquire  Process . Publish  View Manage &
&3 Back| - Fid| A Peaks/Ranges E1Relaxation || Fitting| @ Calculation [Report
1 Dataset : &
7 c:/data3.0/tl exp/1l/pdata/l
3 | INTEHSITY fit :
4 | I[t]1=I[0]+P*exp (-t/T1)
a & |
£ 10 points for Peak 1, Peak Point at 7.677 ppm
7 | Results Comp. 1
8
9 1[0] = 9.88%e-001
10 |p = -1.856e+000
11 |11 = 1.427s
1z | sp = 8.622e-003
13
14 tau  ppm integral  intensity
15
16 10.000m 7.677 -1.5504e+009 -5.6827e+007
17 50.000m 7.677 -1.4565e+009 -5.3222e+007
1z 100.000m 7.677 -1.3444e+009 -4.8986e+007
19 250.000m 7.677 -1.0229e+009 -3.7122e+007
20 500.000m 7.677 -5.6068e+008 -2.0265e+007
21 1.000s 7.676 1.4819e+008 4.9657e+006
Z2 2.000s T.677T 9.9172e+008 3.4448e+007
z3 4.000s 7.677 1.6315e+009 5.6781e+007
z4 8.000s 7.677T 1.8712e+009 6.4937e+007
25 15.000s 7.677 1.9011e+009 6.5935e+007
Z6
27 -
]
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8 Pulse Calibration

8.1 Introduction

This chapter describes the pulse calibration procedures for determining the 90° transmitter
pulse of 'H, *C and "*N nuclei.

Note: If your system has been cortabed, it is always a good practice to obtain spectra with
the power check turned on.

8.2 Sample

Mixture 0.1 M each of N enriched Urea and "*C enriched methanol in DMSO-d,, see the
next figures:

O

A

*CH3-OH

H215N 5N H2

8.3 H 90° Transmitter Pulse

e
pl

I thlllll
1

The pulse program zg is used to determine the 'H 90° transmitter pulse. The sequence
consists of one channel f1 with a recycle delay d1, a 'H pulse p1, followed by the "H signal
detection. The signal has maximum intensity if p1 is a 90" pulse and 2 nulls at a 180" and
360 pulse. A methanol signal region from 3.5 ppm to 2.8 ppm is used for this experiment.
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8.3.1 Preparation Experiment

Run a 1D Proton spectrum of urea/methanol in DMSO-d,, following the instructions from the
TopSpin Guide Book Basic NMR Experiments, chapter 1D Proton Experiment, paragraphs
Experiment Setup through Processing.

[ANo acquisition running: C:idataipzinmipulse_calibration/1ipdatai

SDEEUUFH' Pchars' Acqupars' T|t|e| Pu\seProg' Peaks' Integra\s| Sample' Structurel F\d| Acqu'

| Profon 80 degree pulse calibrafion
0. 1M (15) Urea and 0. 1M (13C) CH3OH in DMS0-dE

[rel

10
1

‘,5 L [} | S

5 4 3 [ppm]

8.3.2 Parameter Setup

* At the command prompt, type wrpa.

8 wrpa

Copy data set. If NAME ends with " top", the destination
will be a 1-file dataset (no expno/procno required).
Please specify destination:

NAME = p90_proton
EXPNO = 1
PROCNO = 1
DIR = C:\data3.0|

| ok || cancel || Help ]

* In the field Name, enter p90_proton.
* Click OK.
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* At the command prompt, type re.

rOptions-

&) Display data in same window
O Display data in new window

NAME = p90_proton

EXPNO = 1

PROCNO = 1

DIR = C-\data3 0|

’ Ok ] ’ Cancel I l Browse I l Find... ] [ Help I

* In the field Name, enter p90_proton.
» Click OK.

Normally a single on-resonance peak is used to determine the 90° transmitter pulse. For
practical reasons the methanol signal region from 3.5 ppm to 2.8 ppm is used to measure
the 'H 90° transmitter pulse, since the same signals will also be used in determining the "*C
90° decoupler pulse.

» Expand the spectrum for the region between 3.5 ppm and 2.8 ppm.

gNu acquisition running: Cidata/pzinmripulse_calibration/1/pdata/t

Spectruml PrDcParslAcunars | TItIEl PulseProg | Peaksl mtegra\sl Samplel Structurel F\dl Acqul

Praton 50 degres puise calibration :
Q1M (15) Urea and 0. 1M (13C) CHIOH in DMSO-dS

[rel

15
1

10
1

+ On the toolbar, click Set sw to current region and SFO1 to center of region. [ & .§£&
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& 3

Mewr setting of SW, SFO1 from current region

@ SWy = 0.7000 ppm

SWvH = 210.080 Hz
01 = 845 .40 Hz
SFO1 = 300.1308454 MHz

* In the pop up window, click Close.
* In the Dataset window, select the AcquPars tab.

* Enter:
PULPROG = zg
TD = 4096
NS =1
DS=0
D1=10

* In the Dataset window, select the ProcPars tab.
* Enter:

Sl =2048

PH_mod = pk
* In the Dataset window, select the Spectrum tab.

8.3.3 Acquisition

* On the Workflow button bar, click Gain.

[ start Process  Analyse  Publish  View Manage &)

|% samplew T Lock |V Tunew || &k Spinw || & shimw | £ Prosol = ||E}§ain?sw HD Gow H.MQI'Svi

Alternatively type rga at the TopSpin command prompt. To adjust the receiver gain manually,
click the drop-down arrow on the Gain button.

« On the Workflow button bar, click Go.

3 Start Acquire Process Analyse Publish View Manage e
® Samplew HEiock V Tunew | db Spinw | & Shimw | £V Prosolv | 1= Gainv |BhGow Morew

Alternatively type go at the TopSpin command prompt. On the Go button, click the drop-
down arrow to see more options.
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8.34 Processing

* Process and phase correct the spectrum.
 Display the full spectrum.

E»Nn acquisition running: Cuidata/pzinmripulse_calibration/1ipdata/1

SPEEtI’Uml F'charslAcun'ars | Titlel PulseProg | F‘eaksl \ntegra\sl Samplel Structurel F\dl Acqul

[rel]

| Proton 50 degree puise calibration : : / : :
O (15) Urea and O IM L30T CHIORN OMSOE L0 e e e e

10
1

3.4 33 32 a1 30 29 [ppm]

» Right-click in the spectrum window.
 In the list, select Save Display Region To...

Toggle Spectrum Overview
Show Full Spectrum
Toggle Parameter Window

Spectra Display Preferences

Save Display Region To_ ..

Restore Display Region From Params. F1/2
Set Plot Height At Specific Cursor Position
Dataset Properties

Eiles

Explorer
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» Select Parameters F1/2 (e.g. used by restore display, ...) [dpl].

Options

@ Parameters F1/2 (e.g. used by 'restore display', ...) [dpl]
) Parameters ABSF1/2 (e.g. used by 'absf, apkf')

) Parameters STSR/STSI (used by strip fi}

) Parameters SIGF1,2 (signal region) (used by 'sino')

) Parameters NOISF1,2 (noise region) (used by 'sino')

) A text file for use with other programs

+ Click OK.

» At the command prompt, type wpar H1p90_urea all to store the parameter set for future
use.

8.3.5 Determine the 'H 90°Transmitter Pulse

« At the command prompt, type popt to display the Parameter OPTimization window.
» Enter or select from the list boxes:

OPTIMIZE = Step by step

PARAMETER = p1

OPTIMUM = POSMAX

STARTVA =2

NEXP =20

VARMOD = LIN

INC= 2

+ Click Save.

2 ForPZ 11 CiData ol =)
[T store as 2D data (ser file)
[l The AU program specified in AUNM will be executed WDW= EM
[7] Perform automatic baseline correction (ABSF) PH_mod= pk
[C] Overwrite existing files (disable confirmation Message) FT_mod= fsc

["| Stop sample spinning at the end of optimization (mash)

[Z] Run optimization in background

[7I No display of estimated running time

["l calculate optimum after POPT has finished, but do not store in ...

[7l Correlate 2D Container with experiment

OPTIMIZE GROUP PARAMETER OPTIMUM  STARTVAL ENDVAL  NEXP VARMOD  INC
step by step | lp1 |POsmAX l2 | |20 Y] 2

| Startoptimize [ Skipcurrentopti | Showprotocol || Addparame_ || Restore | save [, | Reacamayf.
[savearrayfiea | stopoptimiz || Deletepara. || DisplayData.. | updateproc. | Hep |

The ENDVAL parameter has been updated.
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* In the popt window, click Start optimize to display the poptau window.
* Entery.

| Number of experiments: 20
total experiment time will be: 30 min 40 sec
Continue ? [y | n]

A

+ Click OK.

The parameter optimization starts. The spectrometer acquires and processes 20 spectra by
incrementing the parameter p1 from 2 ps by 2 ps to a final value of 40 ps. For each of the 20
spectra, only the spectral region defined above is plotted, and all the spectra are plotted side-

g: Ciidatalpzinmrjpulse_ /1) /999
Spectrum' Pchars'Acunars' Title | Pu\seF’mg' Peaks' \ntegra\s' Sample' Structurel Fidl Acqu'

poptau for pf finished. ; : : i

[rel *1e3]

0
S T N TN N T N N T N S N ST AN AN S S [N SN T S AN T S T S

20

10

-10

-20

-30

10 20 30 [usec]

« |In the Dataset window, select the Title tab.

Mo acguisition running: C:idata/pzmmripulse_calibration/1/pdata

Spectruml PrucParslAcun‘ars | Title | F'ulseF'ngl Peaks|

™ Q,|-n|E|

poptau for pi finished.
FOSMAX at experiment 6 pl1 = 12.0000 NEXP=20
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The POSMAX value of p1 is displayed in the title tab window which is the 90° pulse, along
with the experiment number and the NEXP value. Write this value down. To obtain a more
accurate 90° pulse measurement, follow the steps below:

* Close the popt setup window.
* At the command prompt, type re 1 1
» At the command prompt, type p1

- Enter the value which corresponds to a 360° pulse (the second zero crossing in the popt
spectrum, which should be approximately 4 times the POSTMAX value).

« Step 1: At the command prompt, type zg to start the acquisition.
« Step 2: At the command prompt, type efp

» Change p1 slightly and repeat steps 1 and 2, until the signal undergoes a zero crossing as
expected for an exact 360° pulse.

The signals are negative for a pulse angle slightly less than 360° and positive when the pulse
angle is slightly more than 360°.

« Divide the determined 360° pulse value by 4. This will be the exact 90° pulse length for the
proton transmitter on the current probe.

8.4 3C 90° Decoupler Pulse
decp?0

dl dz |
fl channel [ +——Wt+—>+ | l Iﬁlﬂlﬁ“
50

£2 channel S

3

The pulse program used in this procedure is the decp90 sequence shown in the figure
above. The sequence consists of two channels f1 (I) and 2 (S), where in this case f1 is set
for 'H and 2 to "*C. Channel f1 shows a recycle delay d1 followed by a 90° pulse and a delay
d2 = 1/(2JXH) for the creation of antiphase magnetization. A '*C pulse on channel 2 is been
executed after the delay d2 and then the 'H signal is detected. When the *C pulse is exactly
90°, the 'H signals will go through a null. The methanol signal region from 3.5 ppm to 2.8
ppm is used for this experiment.
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8.4.1

Preparation Experiment

8.4.2

Run a 1D proton spectrum of urea/methanol in DMSO-d6, following the instructions the
TopSpin Guide Book Basic NMR Experiments, Chapter 1D Proton Experiment, Experiment
Setup through Processing.

gNu acquisition running: C:idata’pzinmripulse_calibration/1/pdatart

Spectruml F'mcF'arsl Acun’arsl Titlel Pu\sepmgl Peaksl \ntegra\sl Samplel Structurel F\dl Acqul

[ren]

| Profon 80 degres pulse calibration
010 (15) Ursea and O 1M (13C) CHIOH in DMSO-d8

15

10

c,: JL Jk ) y A

Parameter Setup

* At the command prompt, type wrpa and press Enter.
» Change NAME = p90_carbon.
* In the wrpa window, click OK.

Copy data set. If MAME ends with "fop", the destination
will be a 1-file dataset (no expno/procno required).
Please specify destination:

NAME = pa0_carbon
EXPNO = 1

PROCNO = 1

DIR = C:\data3.0|

| ok || cancel || Help ]

» At the command prompt, type re and press Enter.
* Change NAME = p90_carbon

H147756_1_002
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* In the re window, click OK.

rOptions-

& Display data in same window
O Display data in new window

NAME = po90_carbon
EXPNO = 1

PROCNO = 1

DIR = C'\data3.0

’ Ok ” Cancel ” Browse ” Find... H Help I

» Expand the spectrum for the region between 3.5 ppm and 2.8 ppm.

P No acquisition running: C:idatalpzinmripulse_calibration/1/pdatart

Spectrum' F‘rocPars'Acunars' Title | Pu\seProg' Peaks' Integra\s| Sample' Structure' Fldl Acqu'

| Proton 90 degree pulse calibration
0.1 (15) Urea and 0. 10 (13C) CH30H in DMSO-dg

[rel]

» On the toolbar, click Set sw to current region and SFO1 to center of region.

144
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* In the pop up window, click Close.

&

Mew setting of W, SFO1 fram current region

@ SWW = 0.7000 ppm

S¥vH = 210.080 Hz
01 = 84540 Hz
SFO1 = 300.1308454 MHz

* In the Dataset window, select the AcquPars tab.

e Enter:
PULPROG = decp90
TD = 4096
NS =1
DS=0
* In the Nucleus2 section of the AcquPars, click Edit next to NUC2.
¥ Nucleus 2
MUC2 off Edit... 2nd nucleus
02 [HZ] 185343 Freguency offset of 2nd nucleus
O2P [pprm] 6173 Frequency offset of 2nd nucleus
SFO2 [MHz) 3001318534 Frequency of 2Znd nucleus
BF2 [MHz] 300.1300000 Basic frequency of 2nd nucleus

« Select *C for NUC2.

PM Edit Spectrometer Parameter
frequency logical channel amplifier preamplifier
BF1 30013 MHz RUC1
SFO1 300130945 WHZ F1 S5GWI | X150 W TH/2H 1H
OFS1 [9a5.4 W [ =] 1HZH 2H
BF2 30013 MHz  NUG2 SO 2
SFOZ 30013 MHZ F2 | SGU2
oFsz og Hz o =]
3He =
AL =
TLI
—— - cable wiring 9Be
. " 10B
— —  possinle RF rauting rMB I routing
ing
L : cortab available )
140 ~ ft probe in
Save Switch F1/F2 Switch F1/F3 | Add a Ingical channel Remaove a lngical channel | Diefault | Info | Raram | Clnge |
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* In the Edit Spectrometer Parameter window, click Default to set the routing.

P Edit Spectrometer Parameter X
frequency logical channel amplifier preamplifier
BF1 30013 MHZ  WUCH
SFO1 300,130945 MHZ F1 SGUI P ¥ 150 W 1Hi2H 1H
oFs1 [pasa He [ =] 1H/2H 2H
BF2 75467749 MHZ  NUCZ el |
SFOZ 75475295 MHz F2 SGU2
oFsz [7546.3 N EC 2H 20w

——  cable wiring - settings
L2 possible RF routing T show receiver routing
™ show RF routing

& cortab available :
I show power at probe in

; Defau\t Info | FParam | Close |

Save | Siitch F1/F2 | Siwitch F1/F3 | Add a logical channel | Remove a logical channel

* In the Edit Spectrometer Parameter window, click Save.
* In the AcquPars enter:
O2[ppm] = 49.5

D1=10
CNST2 =139
P3=3

* On the Workflow button bar, click Prosol.

2 start Process  Analyse  Publish  View Manage &3

1 Sé;plrg:w #ELock| V Tunew | dk Spinv | & shimw | [V Prosolw || - Gainw | [ Gow Morew |

* In the Dataset window, select the ProcPars tab.
* Enter:

Sl =2048
* In the Dataset window, select the Spectrum tab.

» At the command prompt, type wpar C13p90_urea all to store the parameter set for future
use.

8.4.3 Determine the *C 90° Decoupler Pulse

¢ On the Workflow button bar, click Tune.

Start Acquire Process Analyse Publish View Manage Q
B Samplev #HELock ViyTunew | db Spinv | §F Shimw &l Prosolw i~ Gainw | [ Gov | Morew

* On the Workflow button bar, click Go.

Start Acquire Process Analyse Publish View Manage e
B Samplew #HElock | V Tunew dbsSpinv & Shimw | £l Prosolw | I Gaine || [BlGow | Morew

* Process and phase correct the spectrum.
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Spectruml PcharsluPrsl THE | PIseF’mg | aks | Integralsl Samplel Structurel F\dl Acqul

f 4 Carbon 80 degres pulse calibrafion
= 1 0.1M (15) Urea and Q1M (13C) CH3OH In DMSO-06

31 30 2.9 [ppm]

Phase the left doublet negative and the right doublet positive. The Water peak at 3.3 ppm
can be ignored and does not have to be in phase.

* Increase p3 in increments of 1 or 2 ps, execute zg followed by the command efp until the
signals go through a null or a phase change. This will be the "*C 90° decoupler pulse.

.. pulse_calibration & 1 CiE &lgg - pulse_calibration 4 1 C: pz 8 ] S (1228 ;lglzl

SDECUUITI| PrDcParsl AcguPars | T\tle| PulseF‘rUé | Spectrum' PrUtPars'Acun‘ars | T|t|e| Pu\sePrug o Spectrum' F‘rucF‘ars' Acunars' Title | PulsePrU{ i

‘[ pulse_calibration: 3 1 €7

P3=3us{less then 90 degres) ? P3=10us (90 degres) - @ P3=15us (greater then 90 degres) [ @
I -8 I
Fe r R
i g _

o s fleegt . L_o

0
-10

34 33 32 31 30 [ppm] 34 33 32 31 30 [ppm] 34 33 32 31 30 [ppm]
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8.5 >N 90° Decoupler Pulse
decp90

d1 dz |
£1 channel [ +——H¢—» | | I Iﬂlﬁﬁy!
a0

£2 channal g

p3

The pulse program used in this procedure is the decp90 sequence shown in the figure
above. The sequence consists of two channels f1 (I) and f2 (S), where in this case f1 is set
for 'H and 2 to "®N. Channel f1 shows a recycle delay d1 followed by a 90° pulse and a delay
d2 = 1/(2JXH) for the creation of antiphase absorption. A "°N pulse on channel f2 is executed
after the delay d2 and then the 'H signal is detected. When the ®N pulse is exactly 90°, the
"H signals will go through a null. The urea signal region from 5.6 ppm to 5.1 ppm is used for
this experiment.

If your system is equipped with a 3rd channel for "N observation, you can still follow the
same instructions in this chapter with the exceptions of using the pulse sequence decp90f3
shown in the figure below and the routing which is illustrated in the next section.

decp?0f3

8.5.1 Parameter Setup

* At the command prompt, type wrpa and press Enter.
* Change NAME = p90_nitrogen
* In the wrpa window, click OK.

Copy data set. If NAME ends with " top", the destination
will be a 1-file dataset (no expno/procno required).
Please specify destination:

NAME = p90_nitrogen
EXPNO = 1

PROCNO = 1

DIR = C:\data3.0|

| ok || cancel || Help ]
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» At the command prompt, type re and press Enter.
* Change NAME = p90_nitrogen.
* In the re window, click OK.

rOptions-

) Display data in same window
O Display data in new window

NAME = p90_nitrogen

EXPNO = 1

PROCNO = 1

DIR = C-\data3.0|

’ Ok ] ’ Cancel I l Browse I l Find... ] [ Help I

» Expand the spectrum for the region between 5.6 ppm and 5.1 ppm.

illpulse_calibration 1 1 C: pz

Spectruml Pchars' Acunars' T|t|e| Pu\seF‘rog' Peaks' \ntegra\s' Samp|e| Structure' F\d| Acqu'

15N 90 degree pulse cahbraﬂonf
Q.16 (15) Urea and 0.1M (13C) CH30H in DMSO-dE

5.5 5.4

+ On the toolbar, click Set sw to current region and SFO1 to center of region. |

H147756_1_002
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]

Mew setting of SW, SFQ1 from current region

@ Sy = 0.5000 pprm

SWH = 150.060 Hz
01 =1605.70 Hz
SFO1 = 300.1316057 MHZ

* In the pop up window, click Close.
* |n the Dataset window, select the AcquPars tab.
» Make the following changes:

PULPROG = decp90

TD = 4096
NS =1
DS=0
* In the Nucleus2 section of the AcquPars, click Edit next to NUC2.
¥ hucleus 2
MUC2 off Edlit 2nd nucleus
02 [Hz] |1853_43 Freguency offset of 2nd nucleus
O2P [ppm] |6.1?‘5 Freguency offset of 2nd nucleus
SFO2 [MHZ) 3001318534 Freguency of 2nd nucleus
BFZ2 [MHZ] 3001300000 Basic frequency of 2nd nucleus
8.5.1.1 Two Channel System
+ Select "N for NUC2.
-aEdil Spectrometer Parameter
frequency logical channel amnplitier preamplifier
BF1  300.13 MHZ  HUC
SFO1 300131853 MHz F1 THIZH 1H
oFst [1853.43 AT =] TH/2H 2H
BF? @00 13 MHz  NUC? BEGIRIE
SFO2 300.131853 MHZ F2 |
oFs2 [1853 43 He o [ofr 4l
BL
7L
SBe
— : cahle wiring q10B
——  possible RF routing fl;i I routing
@ . cortab available ftzl 0
+ Bt probe in
Save Switch F1/F2 Switch F1/F3 Add a logical channel Remove a logical channel | Default | Info | Param | Close |
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 In the Edit Spectrometer Parameter window, click Default to set the routing.

P Edit Spectrometer Parameter ]
frequency logical channel amplifier preamplifier
BF1 30013 MHz  NUC1
SFO1 300.131606 MHZ F1 SGU1 'L KAE0W THZH TH
oFs1 [1805.7 W [H | THIZH 2H
BF2 30411909 MHz NUCZ aBER e
SFO2 30419455 MHzZ Fz2 SGUZ
oFs2 [7546 3 H  [1am ] 2H 20w
—  cable wiring settings
— — [ possible RF routing [ show receiver routing
[T show RF routing
@ corab available )
" show power at probe in
Save | Switch F1/F2 | Switch F1/F3 | Add a logical channel | Remove a logical channel | Default I Info | Pararm | Close |

* In the Edit Spectrometer Parameter window, click Save.

8.5.1.2 Three Channel System
+ Select "N for NUC2.
B4 Edit Spectrometer Parameter @
frequency Iogical channel amalifier preamplifier 2
BF1 39987 MHZ NUCT
SFO1 399 572459 Mz [ F1 | [ sout | [ xra0w |
OFS1 | 2469 36 |Hz | 1H v
5F2 33957 M UG /
SFO2 309872459 Mz [ F2 | { souz |
OFS2 [2469 35 |hz o |
BF9  399.87 MHz NUC3
SFO3 399872469 miz [ Fa | | seus | [ 2Hoow |
OFS3 |2469 36 |hz  [om v
GLI %
7L
—  cable wiring SBe
— — : possble RF routing It r routing
118
ing
[ ] : cortab available 13C -
O1an Bt proe in
.
[ save || swichFirz | [ swicn FiFa || Add aiogical channel | [ Remove a logical channel | [ peraut | [ inro | [ Param || close |

 In the Edit Spectrometer Parameter window, click Default to set the routing.

H147756_1_002

151



Pulse Calibration

[! Edit Spectrometer Parameter

frequency logical charnel amplifier preamplifier

BF1  398.87 MHZ  MUC1

SFO1 399 872469 mz [ F1 ] [ sour | [ x1s0w | 1H/2H 1H
OFS1 |2469.4 Hz  |1H v 1H/2H 2H
BF2 39987 MHz NUC2 9/ BLEOY I

SFO2 399.87 miz [ P2 | { seuz |
OFs2 |00 Hz o v ¥ 300 W
BF3  40.518475 MHz NUC3
SFO3 40525975 MHz F3_ | [ seus | [ zHo0w |
OFS3 |7459 & [Hz  |18M v
——  cahle wiring rsettings-

: possible RE routing [ show recetver routing

[ show RF routing

@ cortah available
[ show power at probe in

[ save |[ swicnFir2 || swichFiFs || add aiogical channel | [ Remove zlogical channel | [ oeraur ][ inro | [ Param | [ ciose |

 In the Edit Spectrometer Parameter window, click Save.
* In the AcquPars make the following change:

O2[ppm] =76
D1=10
CNST2 = 88.5
P3=6

« On the Workflow button bar, click Prosol.

- start Process  Analyse  Publish  View Manage &)

‘W samplew | #ELock|[ ¥ Tunew (4 spinw [ shime | [[{ Prosoll|[ 5= Gain = || B Gow |[More= |

* In the Dataset window, select the ProcPars tab.
* Make the following change:

Sl =2048
* In the Dataset window, select the Spectrum tab.

» At the command prompt, type wpar N15p90_urea all to store the parameter set for future
use.

8.5.2 Determine the N 90° Decoupler Pulse

* On the Workflow button bar, click Tune.

3 Start  Acquire  Process  Anpalyse Publish View  Manage 0
B Samplev #HELock  ViyTunew | db Spinw | §F Shimw & Prosolw |~ Gainw | [ Gov | Morew

« On the Workflow button bar, click Go.
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Start Acquire Process Analyse Publish

View  Manage
B Samplew #HElock V Tunew dbsSpinv & Shimv | & Prosolv | I Gainw | [BiGow | Morew

o

* Process and phase correct the spectrum.

» Phase the left side signal negative and the right side signal positive!

il pulse_calibration 2 1 C: pz

Spe:truml F'rucF'arsl AcunarSl TitlelPulsePrug | Peak5| \ntegra\sl Samp\el Structure| F\dl Acqul

== %]

15N B0 dagree pulss caiibration
0.1M (15) Urea and 0 1M (13C) CH3OH in DMSO-d8

-10 -5 0 5 10 [rel]

-15

 Increase p3 in increments of 1 or 2 ps, execute zg followed by the command efp until the
signals go through a null or a phase change. This will be the >N 90° decoupler pulse.

Ipuise_calibration 2 1 C: pz 5[] 3 ﬂpulse_caﬁhraﬁ_nn By TR puise_caiibration @ 1 6 2 .-.lElil
SF'EWU’“| F‘FDEF‘arﬁl AcuPars | Title | PU\SEPrDé a|» Spectruml PrucParSlAcun’arSl Tmel PulaePruls W SDECU’Ufﬂl PrucParsl ACuPars | Title | Pu\seF’rU§ >
P3=6us (lass then S0 dagrea) [ 8 ||P3=13us (B0 degres) [ B ||| P3=rous reater then the 00 degree) FE
; 7 i ? £ 2 Fo : g ;m
L 3 L
S ; : r ;i : §
L KL MU SRSVRRTE. SRR, | SO - =
r ; ; : rs ; ! i
Lo ll : ; L : : L
I : . - I8 e ScoresresErasoss Lo
o] | % R NN S N _‘*JW_ <
L o i
L Fro L
Le -8 Le
I [ o i
r o
=g | % L2
T T T
56 55 5.4 5.3 Ppm] 56 55 5.4 53 [ppm] 58 55 5.4 5.3 [ppm]
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9 'H Homonuclear Decoupling

9.1 Sample

30mg Menthyl Anthranilate in DMSO-d6

G

9.2 'H Homonuclear Decoupling Experiment

9.2.1 Introduction

The homonuclear decoupling (homodecoupling) allows to simplify multiplet structures by
irradiating a specific 'H resonance. In ambiguous assignments and measurement of 'H-'H
coupling constants can be performed by analyzing the resulting residual multiplets.

During an homo-decoupling experiment, a conventional 'H spectrum is recorded. From a
second channel, low-power irradiation is applied on a predefined frequency during the
acquisition period.

Important parameters to consider are the offset and the power level of the irradiation. It is
useful to have a calibration of the field strength delivered from the decoupler in order to
optimize the required selectivity and to minimize Bloch-Siegert shift effects.

2ghd.2

pl

PELIN ||”|””l m
I I || | 'l'

S [ Homodesowling |

pl24
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9.2.2

Preparation Experiment

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.

] Acguire Process  Apalyse  Publish View Manage @

|| [\Create Dataset|| |4 Find Dataset| "\ Open Dataset || | Paste Dataset||[4] Read Pars.|

* |In the New Dataset window, enter or select:
NAME = homodec
EXPNO =1
PROCNO =1
Experiment: select PROHOMODEC
Set Solvent: select DMSO

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME |homodet
EXPNO 1
PROCNO |1

01 Use current parameters

@ Experiment PROHOMODEC Select

| 4_\ ) Options
Set solvent: DMSO -

@ Execute "getprosol"
() Keep parameters: P1,01,PLW1 -

DIR |C\Data i
[71 Show new dataset in new window

Receivers (1.2, ...16) 1

Reference spectrum

TITLE 30 mg Methyl Antranilate in DMSOGBI

I OK H Cancel ” More Info... ” Help ]

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different
entries as the one in the figure above. Click the drop-down arrow to browse for a specific
directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.

* In the New Dataset window, click OK.
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* On the menu bar, click Aquire.

‘_J Start @ Process Analyse Publish View  Manage @
|® Samplew I'ﬁgocgl\ W Tunew || db Spinw || & shime || £ Prosol = HEgainv_H B Gow |More~ |

For the following steps, use the Workflow button bar.
» Click Sample and eject the sample, if there is one inserted, and insert the new sample.
» Click Lock and select DMSO solvent.
* To tune the probe, click Tune.
* Click Spin and select Turn sample rotation off.

n Homonuclear experiments should be run non-spinning.

* To autoshim the sample with TopShim and best homogeneity, click Shim.
» To load the probe/solvent depended parameters, click Prosol.
* |n the Dataset window, select the AcquPars tab.
* Make the following change:
PULPROG = zg30
* In the Dataset window, select the Spectrum tab.

9.2.3 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

9.24 Processing

¢ On the menu bar, click Process.

[_J Start Acquire Analyse Publish View Manage @

| s Proc. Spectrum= || % Adjust Phase = | 4\ Calib. Axis | 9% pick Peaks = || | Integrate v|| Advanced »

» On the Workflow button bar, click Proc Spectrum.

This executes a processing program including commands such as an exponential window
function em, Fourier transformation ft, an automatic phase correction apk and a baseline
correction abs.

To configure the commands, click the drop-down arrow on the Proc Spectrum button and
select Configure Standard Processing.

H147756_1_002 157



'H Homonuclear Decoupling

| 1 Acquisition finished: Ci/Data/pz/homodec/L/pdata/l = i&]
| Spectrum | Procears | AcquPars | Title | PuiseProg | Peaks | integrais | sampe [ structure | Piot | Fia [ Acqul
Referanca specirum : ; ; ] [ f
30mg Menthyi Antanilate in DMSO-dE : g ] s

: L=
TR CRCWELIE PRI | I T Sare o S La
R & T TTII ET CAE Y | e -
: e
; j L
T T T T T T T T T T T T =
8 & a 2 [ppm]

9.25 Setting up the Homonuclear Experiment Parameters

* At the command prompt, type:
wrpa 2
re 2

» Expand the multiplet at 7.7 ppm. ST &
* On the Tool bar, click Set RF from cursor.

* Move the cursor line into the center of the multiplet.

1 homodec 2 1 C:\Dats\pz o |- &:‘]
Reference specirum : 4 } : ] ; : : ?
J0mg Menthy! Antaniale in DMSO-dE p ¢ : p g : +
7.6986 ppm 4 3848.35 Hz /. 499.903548 MHz p : i 3 : ;

SET §FO01/01 FREQUENCIES FROM CURSOR POSITION -
Define: Lefr-click inside data window e o
=
[[o
o
[ e
=]
o
T — — T — — —
776 7.74 772 7.70 7.68 7.66 [ppm]
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» Use the mouse and click to set the frequency.

& lovozros B e

Define SFO1/01 frequencies

SFO1 [MHz] = 499.903848
O1/2f3 [Hz] = 3848.33

* In the O1/02/03 window, click 02.
* In the Dataset window, select the AcquPars tab.

* Make the following change:
PULPROG = zghd.2
¢ In the Dataset window, select the Title tab.

» Change the title to:
1H Homonuclear decoupling experiment irradiation at 7.7 ppm
30 mg Menthyl Anthranilate in DMSO-d6

 In the Dataset window, select the Spectrum tab.

* On the menu bar, click Acquire.

‘:J Start @ Process  Analyse Publish View  Manage @
W samplew | #Lock V Tunew || &b spinv || & shims || £V Prosolv 1= Gainw (B Gow |Morew |

9.2.6 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

9.2.7 Processing

* On the menu bar, click Process.

U Start  Acquire Analyse Publish View  Manage @

| s Proc. Spel:trum-‘_egi'-| | ’\ﬂy Adjust Phase = | f;g‘\ Calib. Agi:ff I }’XK Pick Peaks = \ | I Integrate v|| Advanced =

* On the Workflow button bar, click Proc Spectrum.

This executes a processing program including commands such as an exponential window
function em, Fourier transformation ft, an automatic phase correction apk and a baseline
correction abs.

To configure the commands, click the drop-down arrow on the Proc Spectrum button and
select Configure Standard Processing.
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» Expand the region from 8 ppm to 6.2 ppm.

T homadet 2 T C\Batnor e
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integrarsl Sample | Structurel Ptotl Fid | Acqu| ‘

Decouplingal 7.7opm s
30mg Menihy! Antanilate in DMSO-dE g ; : g : : 7
: ; i : : ; : : | o

| o

o

| @

o

..................................................................................................................... [ =
(=]

collapsed, increase the decoupling power pl24 and repeat the steps in chapter Acquisition

n The multiplet at 6.4 ppm should collapse from a triplet in to doublet. If the triplet is partially
[» 159] and Processing [» 159].

Material Damage Due to Excessive Power

The NMR probe can be severely damaged if too much power or power over a too long time
is applied.

P Always start to optimize pulses with low power values and short pulses. Respect the
pulse and power limits as programmed into the PICS data of the probe.
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9.2.8 Plotting Two Spectra on the Same Page

» Display the decoupled spectrum.

* On the toolbar, click Multiple display.

A A

O S

» Drag the Reference spectrum (1D proton) into the spectral window.

1 homodec 21 CAData\pz

S Rt 481 [E-EeEi % R3s8s A A S ) 4|

R

hemodec 2 1 fE:\Data\sz—

homodec 1 1 fC:\Data\pz.—

[rel]

%733
» Adjust the spectra. For best fit use the tools: 5 tS

¢ On the menu bar, click Publish.

| start  Acquire  Process  Analyse

Publish View  Manage

|/ Copy | &l\Print | L/ Plot Layout | & PDF v | . {E-Mail | Mobilew |

2}

* On the Workflow button bar, click Print.
» This will print the active window with the colors displayed in the TopSpin window.
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10 Proton DOSY Experiment

10.1 Introduction

The DOSY (Diffusion-Ordered Spectroscopy) experiment provides accurate, noninvasive,
molecular diffusion measurements on biofluids, complex chemical mixtures and multi
component solutions. In DOSY spectra, chemical shift is along the detected F2 axis and
diffusion coefficient is along the other F1 axis.

Molecules in the solution state move. This translational motion is known as Brownian
molecular motion and is often simply called diffusion or self diffusion. Molecular diffusion
depends on a lot of physical parameters like size and shape of the molecule, temperature
and viscosity.

Pulsed field gradient NMR spectroscopy can be used to measure translational diffusion. By
use of a gradient pulse, molecules can be spatially labeled. After this encoding gradient pulse
(), molecules move during the diffusion time (A). Their new position can be decoded by a
second gradient pulse. This encoding/decoding procedure results in an attenuation of the
NMR signal which can be described by the following equation:

() = 1(0)exp| - (vg3) D[_,&_%_:‘

Where | is the observed intensity, D is the diffusion coefficient, y is the gyro magnetic ratio of
the encoded nucleus, g is the gradient strength, & is the length of the gradient pulse, and A
as mentioned previously is the diffusion time.

The diffusion experiment described below records a series of 1D 'H spectra at increasing
gradient strengths (g) and then fits the signal intensity decay to the above equation to obtain
D.

10.2 Sample

Mixture of Ibuprofen, Pamoic acid and Pinene in DMSO-d6.

The experimental parameters of & (pl30) and A (d20) described here are for this sample. If
using a different sample, they will likely be different.
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10.3 DOSY Experiment

10.3.1 Pulse Programs

The DOSY pulse program used in this chapter is a Stimulated spin-echo experiment using
bipolar gradients and an additional delay just prior to detection for the ring-down of any
possible eddy currents (led).

The figure below is a 1D version of the pulse program and is used to optimize parameters,
see the chapter Parameter Setup [* 167] and.

ledbpgp2s1d

The pulsprogram in the figure below is used for the DOSY experiment, see the chapter
Running the Experiment [ 172]. The difference between these 2 pulse sequences is that the
one shown in the figure below is a pseudo 2D sequence, and includes the code to
automatically increment the gradient strength.

ledbpgp2s
g dl ﬁlﬁ s |sfs|az
G, n fn
a6 W G7 GE HGE
G6 GG

To run this experiment the instrument has to be equipped with the hardware to run gradient
experiments.
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10.3.2 Preparation Experiment

* On the menu bar, click Start and on the Workflow button bar, click Create Dataset.

] Acguire Process  Apalyse  Publish View Manage @

|| [\Create Dataset|| |4 Find Dataset| |\ Open Datasst ||  Paste Dataset||[4] Read Pars.|

« In the New Dataset window, enter or select:
NAME = DOSY_exp
EXPNO =1
PROCNO =1
Experiment: select PROTON
Set Solvent: select DMSO

NAME
EXPNO

PROCNO

-{\- Options

DIR

TWILE

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

(©) Use current parameters

@ Experiment PROTON Select

Set solvent: DMSO -

@ Execute "getprosol”

() Keep parameters: P1,01,PLW1 -

[T Show new dataset in new window

Receivers (1.2, ...16) 1

DOSY_exp
1

|1

|C\Data i

DOSY experiment
Micture of Ibuprofen, Pamoic acid and Pinene in DMSO-d6

I OK H Cancel H More Info... ” Help ]

DIR

The directory (DIR) is specific to how the data are stored and therefore may show different
entries as the one in the figure above. Click the drop-down arrow to browse for a specific

directory.

Title

In the TITLE window enter a text stating the experiment, sample, the solvent and any other
useful information. The title information can be used to search for a dataset.
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* In the New Dataset window, click OK.
* On the menu bar, click Aquire.

‘__J Start @ Process Analyse Publish View Manage @

| Samplg7v|‘ﬁgoci§;\ WV Tunew || d& Spin+ || &} shim= || £V Prosol » HEgainv__H B Go-_i|.Mgrevi

For the following steps, use the Workflow button bar.
» Click Sample and eject the sample, if there is one inserted, and insert the new sample.
* Click Lock and select DMSO solvent.
* To tune the probe, click Tune.
* Click Spin and select Turn sample rotation off.

n DOSY experiments should be run non-spinning.

» To autoshim the sample with TopShim and best homogeneity, click Shim.
* To load the probe/solvent depended parameters, click Prosol.

10.3.3 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.

10.3.4 Processing

* Process and phase correct the spectrum.

10.3.5 Limit Settings

n Changing the sweep width to a smaller value increases the resolution.

* At the command prompt, type:
wrpa 2
re 2

EeE R — Iﬁb
* Expand the spectrum from 9 ppm to 0 ppm. | ® I

o
+ On the toolbar, click Set sw to current region and SFO1 to center of region. [ & 1 .§L\;
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e Click Close.

;':,

Mew setting of SW. SFO1 from current region

0 SW = 10.0022 ppm

SWH = 4000.000 Hz
01 =1999.50 Hz / 4.9999 ppm
SFO1 = 399.9119995 MHz

"4 Acquistin fnsheds C/pa/dota/DOSY_esp/2/pelta/ ESEE=
J Specirum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structurel Ptotl Fid | Acqu| .

10.3.6 Parameter Setup

For an accurate DOSY experiment, certain parameters need to be calibrated for each sample
to ensure that the observed signal decay is appropriate. This section will walk you through

this process.
« At the command prompt, type iexpno.
* In the Dataset window, select the AcquPars tab.

oivs

1§|Wic

&

» Click Show pulse program parameters.
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* Make the following changes:
PULPROG = ledbpgp2s1d
D20[s] = 0.1
D21[s] = 0.005
GPNAM6 = SMSQ10.100
GPNAM7 = SMSQ10.100
GPNAM8= SMSQ10.100
GPZ6[%] = 2
GPZ7[%] = -17.13
GPZ8[%] = -13.17
P30[us] = 1400

To adjust the receiver gain, click Gain.

To start the acquisition, click Go.
* Process and phase correct the spectrum.
* Expand the spectrum to display all peaks.

[ 4 Acquisiton finishect: C:/pa/dsta/DOSY_exp/3/pdata/L ol )
J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integralsl Sample | Structurel Plotl Fid | Acqu|
- - - 5 : - 5 3 | E
.................................................................................................................................... Lo
........................................................................................................................................ [~
| K
T T | T T T T I T :I T T | T T T T | T 2
8.5 8.0 7.5 7.0 [ppm]

The asymmetry of the peaks is an artifact which is caused by non-optimal lock settings. The
problem can be fixed by applying a loop adjust of the lock especially that of the lock phase.

» At the command prompt, type loopadj and confirm with OK.
» To start the acquisition, click Go.
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* Process and phase correct the spectrum.

1 Acquisition finished: C:/pz/data/DOSY_exp/3/pdata/l

J Spectrum | ProcParslAcunars |Tille | PulseProg |Peak5| \nlegrarsl Sample | Slruclurel Ptoll Fid | Acqu|

7.0 [ppm]

 Display the full spectrum.

This is the first spectrum (2%). Because the DOSY experiment is fitting the signal as it
decays, it is crucial that there be enough signal in this first experiment that it can decay by a
factor of about 95%, but still have good enough signal to noise so that these attenuated
values are still reasonably error free. Thus it is recommended that this first experiment have

an S/N of approximately 100:1 or greater. If this is not the case, increase the

NS.

11 Acquisition finished: C:/pz/data/DOSY_exp/3/pdatafl

=[O |

J Spectrum | ProcParslAcunars | Title | PuiseProg | Peaks' Integrals | Samp\el Structure| Plotl Fid | Acqu|

2 14 [rel]

1

10

2 4 -]

0
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The steps described below are necessary to make sure the attenuation level is sufficient at
the final (95%) gradient strength. In this second (95% gradient strength) experiment, there
should still be signal, but it should be attenuated by a factor of 90-95% as compared to that of
the first (2% gradient strength). If there is only noise, then p30 and or d20 need to be
reduced. If there is less than 90-95% attenuation, p30 and or d20 need to be increased.

For both the cases of increasing or decreasing the gradient pulse/delays adjusting p30 will
have more of an effect than adjusting d20.

Keep in mind that the recommended safety limit for p30 is 2.5 ms, after this limit has been
reached, further attenuation must be achieved through increasing d20.

If large changes to p30 and d20 are necessary, then it is recommended to re-run both
experiments because these values will affect the intensity of not only the attenuation in the
2nd spectrum, but the starting intensity in the 1st spectrum.

* At the command prompt, type iexpno.
* In the Dataset window, select the AcquPars tab.

o s 2. ¥ C

A

* Click Show pulse program parameters.
* Make the following change:

GPZ6[%] = 95
» To start the acquisition, click Go.

* Process and phase correct the spectrum.

4 Acquisition finished: C:/pz/data/DOSY_exp/4/pdata/L IEIEIE]
Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integratsl Sample | Structurel Protl Fid | Acqu|

[rel]

14

12

10

6

4

2

0

n If there are no signals present, then p30 and/or d20 need to be reduced.
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A
* On the toolbar, click Multiple display. )]

» Drag the previous experiment into the multiple display window (in this example it is
experiment # 3) or type re 3.

1 DOSY_exp 4 1 Cipzidata E@@]
| ﬂilﬂg RX 1 ¢ |ﬂILIE—E+Eii'2s/%¢s¢s"§iJ3k!A > J|

DOSY exp 3 1 C: pz\dat,al_

[rel]

200

150

00

50

0

intensity difference of the two spectra should be a factor of 90-95%. If neither of these are

n As described above, there need to be signal remaining in the 2nd experiment, but the
true, it is necessary to change p30, and d20 accordingly.

A 3 By

* To exit the multiple display, click Return.
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10.3.7 Running the Experiment

» At the command prompt, type iexpno.
* |n the Dataset window, select the AcquPars tab.
* Make the following change:
PULPROG = ledbpgp2s
» Click Change acquisition dimension of current dataset.

o s ¥ElvC

* In the parmod window, select 2D and click OK.

Warmning!

You are about to change the dimension of the current dataset.
As a consequence an existing FID will be deleted!

Change acquisition dimension of dataset from 1D to i.‘ZD 5|

Cancel

» Make the following changes:
TD[F1] = 25
FnMODE = QF

* At the command prompt, type dosy.
* In the dosy window, click Close.

Define the gradient ramp for shape
SMSQ10.100 (Integral = 0.900)

» Enter 2 for first gradient amplitude and click O
' o

K.

Enter first gradient amplitude:

| ok || cancel |

172 H147756_1_002



Proton DOSY Experiment

Enter final gradient amplitude:

199

Enter number of points:

25

ramp type {ligle {linear/squared/exponential} ):

i |

| ok || cancel |

» To start the acquisition, click OK.

Do you want to start acquisition ?

| OK || cancel
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10.3.8 Processing

* In the Dataset window, select the Fid tab.

I Acquisition finished: C:/pz/data/DOSY. exp/5/pdata/l - E@@]
| spectrum | ProcPars | AcquPars | Title | PuiseProg | Peaks | integrais | sample | structure | Piot| Fid | Acqu]

n This step is only used to illustrate the DOSY experiment as a decay function.

* In the Dataset window, select the ProcPars tab.
» Make the following changes:
SI [F1] = 256
PH_mod [F1] = no
PH_mod [F2] = pk
» At the command prompt, type rser 1 to read in the first serial file of the 2D experiment.
* At the command prompt, type em to apply the window function.
» At the command prompt, type ft.
* On the menu bar, click Process.
* On the Workflow button bar, click Adjust Phase.
!__3] Start Acquire Analyse Publish View Manage @

'\ Proc, Spectrum = i[’\ djust Phase = | 4 Calib. Axisw | ¢ Pick Peaks = || [ Integrate » || Advanced = |
A ) b -

* Process and phase correct the spectrum.

* On the Adjust Phase toolbar, click Save for nD spectrum. % @ ‘J
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* On the toolbar, click Return, do NOT save phased spectrum. % @ "w

The spectrum will go back to the un-phased view since the phase correction values were
stored only for the 2D spectrum.

]

|

On the toolbar, click Last 2D data to go back to the 2-D spectrum display. '

* At the command prompt, type xf2.
At the command prompt, type abs2.
At the command prompt, type setdiffparm.

n This command transfers experimental parameters into the values used for fitting the data.

2 DOSY_exp 5 1 Chpz\data[l] E@@]
J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integratsl Sample | Structurel Ptotl Fid | Acqu|

-
Au;”m - e :

F1[¢]

0.025

0.020

0.015

0.010

0.005

e
Eﬂﬂ-
[

T

8 6 4 2 F2 [ppm]
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10.3.9 Calculating the Diffusion Coefficient

As you follow the steps below, message windows with important instructions will pop up.
Please read this instructions very carefully.

* On the menu bar, click Analyze.
* On the Dynamics button, click the drop-down arrow to see more options.

['_j] Start Acquire Process @alyse Publish View Manage @

;.?L,‘ﬁ Muliiplets”MLine Shapes = HKgynamics{}_H@St[uctureSv \|0 Simulate = || Dosy = H.Mgrev \

e In the list, select T1/T2.

T1T2 (t112) [

Prepare for Dynamics Center

Dynamics Center (dync)

n The flow buttons change to the mode: Determination of the T1 / T2 relaxation times.

* On the Workflow button bar, click Fid.
U Start Acquire Process Qﬂaly@. Publish View  Manage @

(2 Back My Fid A Peaks/Ranges  ERelaxation| | Fitting @ Calculation | [ Report

While executing the next steps, message windows will pop up. Please read each message
thoroughly and follow the instructions in it.

* In the Extract a row from 2d data window, click Spectrum.

N

Fid or Spectrum must be extracted From the 2d relaxation data.
This row should correspond to an experiment with the maximum or minimum delay time.
All further data preparation will be done in respect to this row.

| FD_] [lspectum || cancel

* In the field Slice Number, enter 1 and in the message window click OK.
& ¥ =)

Spectrum slice must be extracted From the 2d relaxation data.
| This Spectrum should correspond to an experiment with the maximum or minimum delay time.
All further data preparation will be done in respect to this spectrum.

Siice humber = ]

G

176 H147756_1_002



Proton DOSY Experiment

18 ~TEMP 1 1 C\padata =< I

J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integra%slSample | Structurel Plotl Fid | Acqu|

row 1 from DOSY_exp 5 1 Cipzidata 5 5 5 5 —ﬁ

» On the Workflow button bar, click Peaks/Ranges.
| start  Acquire  Process (Analyse) Publish View Manage &)
3 Back I Fid|| 4% Peaks/Ranges| E[]Relaxation | Fitting & Calculation [ Report|

* In the Define Peaks and/or Integrals window, click Manual Integration.

é, Define Peaks and/or Interva |

If you choose manual integration module, you can define integration regions.
Most intensive peaks within the intervals will be found automatically.

If you choose manual peak picking module, you can define peaks

without intervals or peaks within integration regions.

| Manual Infegration H Manual Peak Picking H Cancel

* In the Prepare relaxation data window, click OK.

T - o -
& Prepare relaxation ¢

Integration module provides the integration regions definition.

When you export intervals to relaxation module the most intensive peaks
within the regions will be selected automatically.

Peaks can be positive and negative.

To import intervals from 2d data set click Exp button in relaxation module.

[C] Do not show this message again
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» Define the regions by drawing an integral over the peaks of interest.

@ ~TEMP 1 1 Ch\pzidata

o[ |

[ Tl T olhfe #|2Emeeam Nx#2/2¢X=[2 T X alBJ|

row 1 from:DOSY _exp 5 1 Cipzidata f

Mouse Sensitiwity: 1.0 : ; : : :
R i LG o T P AT R R e R SR SRR R
Sum = 2.3052 ; ! ; ; ;
DEFINE FEGION MOLE

Define: Drag using left mousze button
Return: Left-click highlighted icon

[rei]

10

+ On the Integration toolbar, click Save region as. [ |
* From the drop-down list, select Export Region To Relaxation Module.

Save Regions To 'intrng'
Save Regions To 'reg’

Export integration regions
Export Regions To Relaxation Module and ret.
Save & Show List

« On the Workflow button bar, click Relaxation.

£ Start  Acquire  Process (_Analyse ) Publish View  Manage @

&3 Back |- Fid| M Peaks/Ranges| EliRelaxation < Fitting | @ Calculation ' [ Report|

178
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* In the group box Fitting type, select Area.

"B Relaxation DOSY_oxp 5 1 ChpAdata

==

+ 4 Y

linhalsahe SP DL

e bee i DJﬁuswn Varighle Gradient : ' : L&
5 =IO expt-CFSQR(2PIgamma GiLD) (B D- LD/B) 194) : T
Régh'oh'f'frbm'{% 5810 8445bp'm ........................................................ B
et e 1 — SRR OV % SR SRR SN R WAV WO WO |
AL | S A A D R R D B B
 Brief Report 1| S-S S - SNTTE: T U SN . S i
|Data preparation is done. : : ©
: ~o
............................................................. O_q
: ; o
£ | o
................................................................................... 0 (=]
| T T T T | T T T T | T T | T T I. T T
0 10 20 30 40 [G/em]
* On the Workflow button bar, click Fitting.
|_J Start Acquire Process Qnaly@._ Publish View  Manage @

@ Back'

- Fid | It peaks/Ranges E1Relaxation @Fitting_“ @ Calculation | ﬂeport_|

* In the message window, click Close.

Please select the function to which the peak intensities or integrals
are to be fitted, depending on the experiment which produced the relaxation data.
Settings dialog provides all possibilities for Relaxation analysis adjustment.

H147756_1_002
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* In the Fitting Function group box, select vargrad and difflist and click OK.

$ Relaxation parameters | 2 |
[ 1 FID # for phase determination
100 Left limit for baseline correction
0.0 Right limit for baseline correction
9 Mumber of drift points
1.0E-5 Convergence limit
25 Number of points
1 First slice
1 Slice increment
1.0 Peak sensitivity
vargrad ~ Function Type
1 Number of components
difflist - | List file name
0.001 Increment (auto)
pd ~ | to pick data points
| Guesses | Reset |
42877 GAMMA(HZ/G)
28 LITDEL{msec)
99.9 BIGDEL(msec)
1.0 GRADIEN(G/cm)
| ok || Appy || cancel |

* On the Workflow button bar, click Calculation.
* In the message window, click Close.

Click on one of the following 2 icons to start the calculation

(look at the status line or the icon tool tip to locate the correct icon):
- Do fitting for the given function for all peaks (regions)

- Do fitting for the given function for the current peak (region).

- Click on the Previous/Next icon to navigate peaks/integrals.
You may now start calculation for it.
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* On the T1/T2 toolbar, click Calculate fit for all peaks. m

1@ Relaxation DOSY_exp 5 1 C\pz\data

S0&E -+ 4 7/

- Fitting type

MMEMHH®M

) Intensity

-Current Integral
105

-Brief Report:
|Region 1 from 8.568 to 8.445 p
[0 = 3.448e-001
|DiffCon. = 1.586e-010 m2/s
|RSS = 1.102e-006
|SD = 2.100e-004

: . . |
« i | || 0 10 20 30 40 [Giem]

n All calculated values are displayed in the Brief Report group box of the data window.

r Brief Report
|Region 1 from 8.610 1o 8.446 ppm
|DiffCon. = 1.585e-010 m2/s
|Region 2 from 3.740 to 3.539 ppm
|DiffCon. = 2.415e-010 m2/s
|Region 3 from 1.293 to 1.205 ppm
|DiffCon. = 3.853e-010 m2/s

* On the Workflow button bar, click Report.

| start Acquire  Process Publish  View Manage (2)

{3 Back - Fid | 1+ Peaks/Ranges - Relaxatlcn L Fitting | @ Calculation l [Report
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n DOSY Experiment

* In the Fitting report window click File and Print to print the report.

& Fitting report

i k]m*rr RESULTS i
e

3

4 |Dataset : C:/pz/data/DOSY exp/5/pdata/1fotlt2.txt

i)

6 |AREA fit : Diffusion : Variabhle Gradient :

=

2 | I=TI[0] *exp (-D*SQR (2*PT*gamma*Gi*LD) * (BD-LD/3) *1ed) 3
9

10 | 25 points for Integral 1, Integral Region from 8.610 to 8.446 ppm
3l &

1Z | converyed after 49 iterations!

13

14 |Results Comp. 1 &
15

18 | 1[0] = 9.817e-001

17 |Diff Con. = 1.585e-010 m2/s

18 | Gamma = 4.258e+003 Hz/G

19 |Little Delta = 2.800m
20 |Big Delta - 99.900m
ik
22 |RSs — 1.348e-005
23 |sD = 7.343e-004
24
25 |Point Gradient Expt calc Difference
28
a7 1 9.630e-001 9.830e-001 9.809e-001 -2.054e-003
28 2 2.829e+000 5.742e-001 5.748e-001 6.746e-004
29 3 4.695e+000 9.623e-001 9.629e-001  5.530e-004
30 4 6.560e+000 9.446e-001 9.453e-001 6.885e-004
31 5 8.426e+000 §.222e-001 §.223e-001 6.356e-005
3z 6  1.029e+001 8.942e-001 8.944e-001  1.490e-004
33 7 1.216e+001 8.619e-001 8.620e-001 1.291e-004
34 a 1.402e+001 8.254e-001 8.257e-001 3.01%9e-004
35 9 1.589e+001 7.862e-001 7.861e-001 -2.347e-005
36 10 1.775e+001 T7.437e-001 T7.43%9e-001 2.300e-004
37 11 1.962e+001 6.998e-001 6.596e-001 -1.402e-004
38 12 2.149e+001 6.542e-001 6.539e-001 -2.506e-004
39 13 2.335e+001 6.095e-001 6.075e-001 -1.988e-003
40 14 2.522e+001 5.610e-001 5.609e-001 -4.750e-005
41 15 2.708e+001 5.140e-001 5.148e-001  7.867e-004
4z 16 2.895e+001 4.686e-001 4.695e-001 9.776e-004
43 17 3.082e+001 4.250e-001 4.257e-001 6.155e-004
44 18 3.268e+001 3.835e-001 3.835e-001  2.036e-005
45 19 3.455e+001 3.428e-001 3.434e-001 6.505e-004 e

[1:1 w

« In the Fitting report window click File and select Close.

10.3.10 Displaying the DOSY Plot

* On the Workflow button bar, click Back.

IJ Start Acquire Process Analyse Publish View Manage @
{I8ack| I Fid || 44 Peaks/Ranges |ERelaxation || Fitting @ Calculation Report

* On the Workflow button bar, click Dosy.

| Start Acquire Process Analyse Publish View Manage
q ¥ g
b TopSpin T1/T2 Module = H@ Structures = ||® Simulate = 1‘ Dosy -{:?|

£% Multiplets Line Shapes+ |

* From the drop-down list select Setup Parameters.

Setup Parametert}(edd oSy}

Start Processing (dosy2d)

182
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4 DOSY_exp 5 1 Cpz\data[1] =
spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | integrais | sampie | structure | Piot | Fid | Acqul
PGy 2P v B
Ifi{::teral H:\ General F
Second Method |exponential ~ | Processing method
Third ExpVar :G_radie_nt v; Variable parameter 3
Basgline Xlist |difflist | Vvariable parameter values file name
S Nstart 0 | Start of input points
Ndata |25 | Number of input points (TD)
Maxiter (100 | Maximum number of iterations
EPS 1 | Tolerance
Nexp 1 | Number of components to fit
Noise 0 Noise level (S_DEV)
PC |4 | Noise sensitivity factor
Spisup |1 | Spike suppression factor
Fimode Peaks ~| F1 output data mode
Imode Integral ~ | Fitted intensity meaning
Scale Logarithmic ~| scaling
LWF 1 | Line width factor
DISPmin [110 | Lower dispiay fimit
DISPmax -8.02228 | Upper display limit
Npars 7 Number of parameters A
* Make the following change:
Scale = Logarithmic
o] g |
* On the toolbar, click Start fitting. "ﬂ IP;G!JE@I E?EMI
4 DOSY_exp 5 1 Cpz\data[1] =
J Specirum | ProcPars AcunarslTrllelPufseProg | Peaksllntegrals| Sample'Structurel Ptot' F'rdlAcqu|
|
e : A l\. A h. ‘«
z T | e f f |5
................. ' e e e e e B
B
[SUURURRUON UUE B 1 TUOD T WRRUUORI SRRTRRTIUR 1 SUNNRTUN SOUUORRTUR TUTUUOUIE URTURTRE | =

I
8 6 4 2

F2 [ppm]
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11 Multiplet Analysis

11.1 Introduction

This analysis tool can be used to define multiplets and deduce chemical shifts, coupling
constants, multiplicities and connections.

11.2 Sample

100 mg 2, 3,-Dibromopropionic acid in CDCI,

11.3  Multiplet Assignments

11.3.1  Preparation Experiment

Run a 1D Proton spectrum, following the instructions in the TopSpin Guide Book Basic NMR
Experiments, chapter 1D Proton Experiment, Experiment Setup through Processing.

11.3.2 Limit Settings

Changing the Sweep width to a smaller value will increase the resolution.
* At the command prompt, type:

wrpa 2
re 2
» Expand the spectrum from 10.6 ppm to -0.5 ppm.
W §
* On the toolbar, click Set sw to current region and SFO1 to center of region. 5T A

New setting of SW, SFO1 from current region

I @ SW=11.9911 ppm

SWH = 4795 396 Hz
01 = 2199.50 Hz / 5.5000 ppm
SFO1 = 399.9121995 MHz

11.3.3 Acquisition

» To adjust the receiver gain, click Gain.
» To start the acquisition, click Go.
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11.3.4 Processing

¢ On the Workflow button bar, click Process.

[_J Start Acquire Analyse Publish View  Manage @

|I JU Proe. Spectrum%l | ’\i;r Adjust Phase + ||/‘§\ Calib. Axis || ﬁ‘ﬁf{ Pick Peaks - \ | f Integrate « | ‘.Agvanced -

* On the Proc Spectrum button, click the drop-down arrow to see more options.
» Select Configure Standard Processing (proc1d).

Lgnnﬁgure Standard Processing (procid)
Window Multiplication (wm)

Fourier Transform (ft)

Start Automation AU Program (xaup)

« Enable the following options:
Exponential Multiplay (em)

Auto - Phasing (apk)

Set Spectrum Reference (sref)

Auto Baseline Correction (abs)
* Change LB [Hz] =0

=t Wi

| Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Exponential Multiply (em} LB[Hzl= |0 ]

Fourier Transform (ft) ‘

Auto - Phasing (apk)

Set Spectrum Reference (sref)

Auto - Baseline Correction (abs)

Plot (autoplot) [l LAYOUT = +1D_Hawp - ‘
|

L Warn if ?FOCESSEG data exist A

[ Save H Execute H Cancel ]
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* In the proc1d window, click Execute.

4 Acquisition finished: C:/pz/data/experiment/1/pdata/l o[ ==
J Spectrum | ProcPars | AcguPars | Title | PulseProg | Peaks | Integratsl Sample | Structurel Pkotl Fid | Acqu|

- - - : : : : : =

=

0.8

0.6

04

0.2

-0.0

¢ On the toolbar, click Exact Zoom.

~
l,:;@hp RN

R

* In the exactzoom window enter the following parameters:

From = 4.6
To=3.6

¢ In the exactzoom window, click OK.

Please enter the exact coordinates
of the desired expansion.

F1 [ppm]

From
To

3§

| ok || cancel |

H147756_1_002
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» Right-click the spectrum window and in the shortcut menu select Save Display Region
To.

Toggle Spectrum Overview
Show Full Spectrum
Togale Parameter Window

Spectra Display Preferences

Save Display Region To...

Resfore Display Region From Params. F1/2
Set Plot Height At Specific Cursor Position
Dataset Properties

Files

Explorer

* Enable the option Parameters F1/2 [dp1].
* In the Save display region window, click OK.

Save display region
-Options-

@ Parameters F1/2 {e.g. used by 'restore display', ..) [dpl]
) Parameters ABSF1/2 (e g. used by 'absf. apkf)

) Parameters STSR/STSI (used by strip )

() Parameters SIGF1_2 (signal region) {used by 'sino')

©) Parameters NOISF1.2 (noise region) (used by 'sino’)

) A text file for use with other programs

| oK || cancel |

A Acquisition finished: C:/pz/data/experiment/1/pdata/l = e
J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integratsl Sample | Structurel Ptotl Fid | Acqu|

[rel]
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11.3.5

Peak Picking

¢ On the Workflow button bar, click Peak Peaks.

[ start Publish

Acquire @ Analyse

Manage

1)

| /L Proc. Spectrum = |[ " Adjust Phasev_H A4\ Calib. Axis = || #ToPick Peaks's | I Integrate = || Advanced = |

This enters the manual peak picking mode. The Dataset tabs are replaced by the Peak

=,

Picking Tool bar.

% .1t gh D EE J

By default the Define new peak picking range button is enabled.

+ Click and draw a rectangle over all multiplets up to 3.7 ppm.

» On the Peak Picking toolbar, click Modify existing peak pickin
AR vES

adjust the minimum and maximum intensity levels.

» Adjust the bottom line of the box to be above the baseline (Minimum intensity) and the top

line above the highest peak of all multiplets (Maximum intensity).

range to manually

¥ Acquisition finished: C:/pz/data/experiment/1/pdata/l

Lo amise |t 1 gf [ D LR 4|

4. 591 ppu i 1

Modify region!#0.0 . : e
MAXT = 3.90 rel ; ; L
B B e e e e R e G S S L e
PC = 1.00 : : L
Number of peaks: 12 : :
: : : [
: i : I i
...... .|.: q Thos LN, : )
i I537 % nifil
03k i 2 . L
...... ; ey
p) ; C o
T | T T

4.0

» On the Peak Picking toolbar, click Return, save region to store the peak values.

DECR
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11.3.6 Assigning the Multiplets

* Expand the multiplet at 4.5 ppm.
* On the menu bar, click Analyze.
* On the Workflow button bar, click Enter multiplet analysis.

2]  start Acquire  Process @s'e) Publish  View Manage &2
| i Mulf'plets's | Line Shapes = | b TopSpin T1/T2 Module » | (@ Structures + || 8 Simulate = || Quantify»  Tools»

This enters the multiplet analysis mode. The Dataset tabs bar is replaced by the Multiplet
analysis button bar.

MuRRitMagdadmXlder 2 LI X e a2 B AER J]

 Click Define Multiplets Manually. It should be highlighted in yellow. 'J-"FH m H lil&
» Place the cursor lines to the left of the first peak of the multiplet.

Multiplet Analysis
There will be 2 cursor lines displayed. Use the right cursor line to select a peak.
Step 1: Move the cursor lines slowly towards the first peak.
Step 2: The right cursor line will stop when it gets in to the center of the peak.
e e =

(MR G W A e S R L LI X e « PR MER Y

=
L ©
L=
=
........................... i R S U s MR e 0 S U e S
ik [ @o o
S o o m |
| 0 ;o oL L
= L] L o«
- @
=

Step 3: Click the left mouse button.
Step 4: Move the cursor lines slowly towards the second peak.
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Step 5: The right cursor line will stop when it gets in to the center of the peak.
A Acquisition finished: C:/pz/data/experiment/1/pdata/l =R

| Men IS o HH A3 2 ol o1 b 5 R L L L X Mo o D AN E

[rel]

45038

Step 6: Click the left mouse button.
A small marker is placed above the top of the two peak.

Step 7: Move the cursor lines in to the center of the two marked peaks.
A Acquisition finished: C:/pz/data/experit /1/pdata/1 E@@
JMMMH%%%ﬁM@%%%FmLmexm@gmmﬁﬁﬂ

[rel]
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Step 8: Right-click to open the shortcut menu.

Define Multiplet
Finish Current Mode

Automatically Define Multiplet
Automatically Define Multiplet By Region
Define Multiplet By Region

Define Multiplet Manually

Define Multiplet By Free Grid

Couple Existing Multiplets

Define Multiplet By Coupled Grid

Step 9: Select Define Multiplet.

"W experiment 1 1 C\pAdata = [ =
Mmﬁﬁﬁwmﬁmm%%;meqummm b MEE J
; : : E SHIFT: 4509llpprm E
__________________________ PSRN T R SRR 11 SO U Fop gty
& 8 3 S _
.= - I o<
AP SOOI . . NSO S i . - SISO, X . W, SOOI .. AN . W o
T T T T | T T T T | T T T T | T I:I T | T T T T | T T T T | T T T T
4.52 4.51 450 4.49 4.48 4.47 ppm]

* Repeat steps 1 - 9 starting with the third peak and ending with the fourth peak.
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¥ Acquisition finished: C:/pz/data/experiment/1/pdata/l

_Mmmméwmﬁmm%%mxmLquxmaymml&u

: : SHIFT: 44snsmm E

: : _ =
e A e e e O B B B 7. ORISR RTINS PR QLI: HZIJ4.3990HZ T

.= [v] L] [

D (=] -0 -

0 ] . =< L

e o e <
................................................................................................................................... o

Step 10: Select the Couple Existing Multiplets button. HlH % r'#”
Step 11: Move the cursor line in to the center of the first two peaks marked 1.

Step 12: Click the left mouse button.

4 Acquisition finished: C:/pz/data/experiment/L/pdata/l =R =

_MMHH%WﬁﬁWM%%%F?LLAXMmmﬂwml@M

] : LT
3 i L=
: : =
e e S e o MR e R T s B R D B -
U=t @ ] 0
- - -] P
B 0 i = L
s L3 i =+
@
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Step 13: Move the cursor line in to the center of the second two lines marked 2.

While executing the next 2 steps, the colors of the brackets over the peaks 1 and 2 change
from black to red.

Step 14: Click the left mouse button.
Step 15: Move the cursor into the center of the displayed multiplet.

1 Acquisition finished: C:/pz/data/experiment/1/pdata/l =
| Man I BH &R 2l e o 850 L L L XM o 7 dEE]

SHIFT: 4.4809 ppm L@
. i

Ll: M=z, J7=4.3990 H=z L
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i e e

==

| Man I & BH & 2l e i B8 L L L X Mee &7 MEE]
: : : : SHIFT: 4.4sn§ppun —E
.......................... lnqu-l“l H.=2’.J=.4.'3990 2L
o=t [ ] 2] ’
g 2 g 4 B
s - o =+
_______________________________________________________________________________________________________________________________________ .

Step 16: Right-click to open the shortcut menu.

Define Multiplet
Finish Current Mode

Automatically Define Multiplet
Automatically Define Multiplet By Region
Define Multiplet By Region

Define Multiplet Manually

Define Multiplet By Free Grid

Couple Existing Multiplets

Define Multiplet By Coupled Grid

Step 17: Select Define Multiplet.

H147756_1_002
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1 Acquisition finished: C:/pz/data/experiment/L/pdata/l =& =

M| iEE S M sl i e 2 L L L XM a7 E R
: : : WT: 4.495lipprm —E
SV NN - | .. N FT LR PRN DUUOTRUTN. ;. OIS gulbf: Mogptidl.adasHz |
o © ‘o W L1: M-z, J=4.3790 Hz
B 8 9 < - L
o < o <
U + DRI (1RO PP - 1. SRRSO - OGN, - DL . WP . SO0, .| A0 SRS . IR | o

Step 18: Right-click in the spectrum window to open the shortcut menu.
Step 19: Select Finish Current Mode.

Define Multiplet |
Finish Current Mode

Automatically Define Multiplet
Automatically Define Multiplet By Region
Define Multiplet By Region
Define Multiplet Manually

Define Multiplet By Free Grid
Couple Existing Multiplets
Define Multiplet By Coupled Grid

» Expand the multiplet at 3.9 ppm.
» Repeat steps 1 - 19 for this multiplet.
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A Acquisition finished: Ci/pz/data/experiment/1/pdata/l =N
_MMHH%W%ﬁWM%%mFmLL;Xxmmﬁwmlﬁﬂ
: ] : : : : : SHIFT: 3.9142 ppm L E

L2: =z, J= ll 2530 Hz

.. T BB s SO - A L
3 3 C 4 3 : i L1: EZ JlU 0905 HZ
& :

» Expand the multiplet at 3.7 ppm.
* Repeat steps 1-19 for this multiplet.

T e e s e =N

_MMHH%Wﬁﬁmm%%%F?LL;Xxmajmmlﬁﬂ

s fac
: SHIFT: 3.6970 ppm L@
: _ =
............................... ;;38” Me2, 3-10.0977 He |
o 3 o @ LI mez, -4.3790 He
P Py o o ] ] L
o o ITE o
.................................................................................................................................... o
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 Display all 3 multiplets.

[MIAIZIE! & HH o 2ol o Bt B 1 L L XMoo« Z B MER ]|

[rel]

SHIFT: 3.6970 ppm -
Le: mez, gaig gov me |

- ]
. Click Show Multiplet Report. ﬁ’i%dn H J

* In the Assign Connections / Report window, click Find Connections.

§ Assign Connections /

D Shift[p.. J[HZ] M Connection

1 44950 112575 2 J(1.0) B I
43790 2 J(1,0)

2 39142 112530 2 J(2.0)
100005 2 J4(2.0)

3 36970 100977 2 J(3.0)
43790 2 J)(3.0) o

Save...

Start editor

IR
JPF

= Find Connections

* In the Multiplet Connection options window, click OK.

[ & Multplet Connection Optic =)

Maximum of Difference between Couplings 1]

Lower Limit for Couplings 03

Change already defined Connections [
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The connections are now assigned and the report can be printed.

* In the Assign Connections / Report window, click OK.

5] shift[p.. J[HZ] M Connection

1 44950 112575 2 J1.2) B .
43790 2 J(1.3)

2 30142 112530 2 J(2.1)
1000 2 2.3

3 36970 1009 2 J(3.2) =
43790 2 3 1) Py

JPE

P dEH J

* Click Return, save multiplets [sret].
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12 Adding a New Solvent

12.1 Introduction

This chapter describes the procedure how to add a new solvent to the solvent list. As an
example, the solvent C4D,,, Cyclohexane-d12 is used.

D D

D D
7 X b

D D

12.2 Adding Cyclohexane-d12 to the Solvent List

» At the command prompt, type edsolv.

* In the Edsolv window, select the Solvents tab.

iSoIvents Edit BSMS Help
|| Lock Nucleus  Current probe

© 2H © 19F  Current probe: 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

sSDIveniSf\ Lock | Spectrum Reference Ploperlresl

4 Solvent I Description J

Acetic acetic acid-d4 b
Acetone acetone-d6 |E ‘
ceDs benzene-d6 [
CD3CN acetonitrile-d3

CD3CN_SPE LC-SPE Solvent (Acetonitrile)
CD30D_SPE LC-SPE Solvent (Methanol-d4)
CDCI3 chloroform-d s

* Right-click on the C¢;Dq solvent and on the shortcut menu, select Add new solvent.

Add new solvent

Edit solvent

Delete solvent

Copy and paste solvent
Hide current solvent
Copy

Export. ..

Import..

Print..

Print preview...

Table properties
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Adding a New Solvent

* In the Password request window, type the password.
* In the Password request window, click OK.

Password requesti

Please enter the NMR administration
password:

| oKk || cancel

» Add the following Solvent parameters:
Solvent name = C,D,,
Solvent description = Cyclohexane-d12
enable Lock Solvent
Melting Point [K] = 279
Boiling Point [K] = 354

Create a new solvent.
Solvent parameters
Solvent name: ;CGD‘tE
Solvent description: :Cyclonexane—d‘lz
Lock Nucleus: 2H

Hidden:

Lock Solvent:
O
Auto Phase: [

Melting Point [K]" |279
Boiling Point [K]: |354

Solvent class: |

* In the Edsolv window, select the Lock tab.

:Solvents Edit BSMS Help |

Lock Nucleus  Current probe i

@ 2H @ 19F  Current probe: 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

‘ Solvents| Lock | Spectrum Reference | Properties
Lock Power Instep | Loop Gain | Loop Time
&-Acetic Generic -38 10 -10 0.1
i Acetone Generic 38 10 2 0.1
Generic
Generic
Generic

Generic

,T‘..r-n-ann eBE  enearic 25 in
L
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Adding a New Solvent

» Right-click on the C¢D,, solvent and on the shortcut menu, select Edit lock parameters.

Expand

Expand all

Add new solvent

Edit solvent

Delete solvent

Copy and paste solvent

Hide current solvent

Edit lock parameters [

Delete probe

Delete probe from all solvents
Copy probe to all solvents

Edit parameters of "Generic" probe

Copy Lock Phase to all solvents
Copy

Export...

Import.

Print...

Print preview...

Table properties...

» Add the following Lock parameters:
Probe description = Default probe
Lock power = -30
Loop gain = -0
Loop time = 0.4
Loop filter = 200
Lock phase = -1

Lock power instep = 10
Shift [pm] = 1.38
Relative intensity = 1
Type = Lock

B ———
Edit lock parameters for solvent "C6D12".

Lock parameters
Probe: Generic
Probe description: -Defaull_probe

Lock power: -30

Loop gain: 0

Loop time: 0.4

Loop fiiter: 200
Lock Phase: -1

Lock power instep: 110

Signals
Signal Shift [ppm] Relative intensity  Type Description Delete
1 |18 | 1| ek -] M

| Addsignal || Delete signal |

* In the Edit lock parameters window, click OK.
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Adding a New Solvent

The Lock parameters will be stored for the current probe and for the selected probe only. This
current probe (as defined in edhead) will then also appear in the Lock parameters list.
Parameters for the other probes will remain unchanged and remain visible as probe type
Generic.

|
Solvents Edit BSMS Help ||

Lock Mucleus  Current probe

® 2H @ 19F  Current probe: 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

|Sowenls Lock Speclrum Reference | Properties:

E-Pyr Generic
"‘ Acetone Generic
#-CD3CN Generic
CeD6 Generic
‘H20+D20 Generic

 In the Edsolv window, select the Spectrum Reference tab.

[Solvents Ecit BSMS Help

Lock Nucleus  Current probe

© 2H © 19F  Current probe: 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

| soivents [ Lock| Specirum Reference | properties|

Nucleus: 1H s

2 Solvent Noise Reference Shift [ppm] Search Width [ppml]

Acetic
Acetone

CD3CN 10 0 05
CD3CN SPE 10 1.93 0.2 =

* Right-click on the C¢D,, solvent and on the shortcut menu, select Edit spectrum
reference parameters.

Add new solvent

Edit solvent

Delete solvent

Copy and paste solvent
Hide current solvent

Edit spectrum reference parameters
Copy

Export...
Import..

Print...

Print preview...

Table properties...
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 In the Edit spectrum reference parameters window, add the following Spectrum reference
parameters for CsD,,:

Noise factor = 10
Reference shift [ppm] =
Search Width [ppm]

& Edit spectrum reference p

|| Edit "1H" spectrum reference parameters for solvent "CeD12".

Spectrum reference parameters

Noise factor: |10

Reference shift [ppm]: 0
Search Width [ppm]- |05

» Click Add solvent regions.
Add the following regions:
Region 1, Lower limit [ppm] 15, Upper limit [ppm] 1.42
Region 2, Lower limit [ppm] 1.35, Upper limit [ppm] 0.2
Region 3, Lower limit [ppm] -0.2, Upper limit [ppm] -3

Edit "1H" spectrum reference parameters for solvent "C6D12".

Spectrum reference parameters

Noise factor: :10
Reference shift [ppm]: 0
Search Width [ppm]: 0.5

Solvent Regions

Lower limit [ppm] Upper limit [ppm] Description Delete
15 11.42 | Region1 | @
[z | foz | Regionz | B
02 3 Region 3 O
Add Solvent Region | | Delete Solvent Region |

* In the Edit spectrum reference parameters window, click OK.

[Solvents Edit BSMS Help ||

Lock Nucleus  Current probe

@ 2H @) 19F  Current probe. 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

‘ Solvents | Lock| Spectrum Reference | P[opemes‘

Nucleus: ;.1H
4 Solvent Moise I Reference Shift [ppm] I Search Width [ppm
Acetic 0
Acetone 0
0
CeDe 10 a 05
CD3CN 10 0 0.5
CD3CN SPE 10 1.83 0.2 %

¢ |n the Edsolv window, select Nucleus = 13C.
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15N
170
19F
21Ne
23Na
25Mg -

* Right-click on the C¢D,, solvent and on the shortcut menu, select Edit spectrum
reference parameters.

Add new solvent

Edit solvent

Delete solvent

Copy and paste solvent
Hide current solvent

Edit spectrum reference paramelers%
Copy

Export...
Import..

Print...

Print preview. ..

Table properties

» Add the following Spectrum reference parameters for C¢D,,
Noise factor = 10
Reference shift [ppm] =0
Search Width [ppm] =5

» Add the following regions:
Region 1, Lower limit [ppm] 200, Upper limit [ppm] 27.5
Region 2, Lower limit [ppm] 25.5, Upper limit [ppm] 1
Region 3, Lower limit [ppm] -1, Upper li

mit [ppm] -5

™=

Edit "13C" spectrum reference parameters for solvent "C6D12".
Spectrum reference parameters
Noise factor: ;10
Reference shift [ppm]. |0
Search Width [ppm]: [5

Solvent Regions

Lower limit [ppm] Upper limit [ppm] Description Delete
200 | 2725 | |Regiont | ©
55 | |1 | |Region2 | B
s b Reghad | ©

Add Solvent Region ” Delete Solvent Region ]

* In the Edit spectrum reference parameters window, click OK.
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12.3

* In the Edsolv window, click Close.

é, Edlock !
|Solvents Edit BSMS Help I|
il

Lock Nucleus  Current probe

@ 2H © 19F  Current probe: 5 mm DUL 13C-1H/D Z-GRD Z111650/0002

‘ Solvenis | Lock| Spectrum Reference | P[opemes‘

Nucleus: |13C =

I Reference Shift [ppm] I Search Width [ppm] |

4 solvent | Noise

Acetic 10

Acetone 10

CeD8 10 022 3

CD3CN 10 0 L7

CD3CN SPE 10 ] 1] -

TopShim Solvent Parameters

Follow the instructions in the TopShim Automatic Shimming Users Manual, chapter Solvents
to configure the TopShim solvent parameters.
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Troubleshooting

13 Troubleshooting

13.1 Resetting the ELCB Board on a AV-lll Console

Follow the instructions below, in case of a communication problem with the BSMS on a AV-IlI
spectrometer due to a power glitch or during a console boot up. It is always essential in case
of a BSMS problem to have stored a good shim file on a regular base.

* At the command prompt, type ha.

The hardware devices listed below can be accessed
and configured with a "WEB-Browser"

Press the "Open" button for a browser with a
connection to this device

Press the "Refetch addresses" buttan to reload
addresses from DHCP server.

Main Controller

IPE0O 148.2536.99 254 Cpen I

 Digital Receiver Unit-

DRU1 1458.2536.99 .89 Open

LocksShim

BEME Z100818/0836  1458.236.99.20 Open |

Refetch addresses | Print | Close |

* In the BSMS Lock/Shim group, click Open.

rLocksShim

‘ BSME Z100818/0936  1458.236.89.20 Open
| = |

* In the BSMS Service Web window, click Service.

(2 BSMS Sorvice Wb - Windows Inbeened Explorer

& D BN B
e B Ve Prte Tk bab
ks ¢ | Mcrossk Windows Updste & Duser BoSon (1) Contact HP Woddvide -1 Adobe - Adobe Resdsr dovriced

_Gna.gh:_c- '33,‘.53. €7 Boslmarkaw 3 _)unp- _.@wur
PG RSMS Sevon et I | 7 D - e+ e -
= |
BSMS Service Web
Main
» Device Information
« Calibration
« SHIM
« LOCK
« SLCI
« 2H-TX
- GAB
+ Help
7 7 .?.’.:\_f A £
igin | Informgticn | Senice | Seup | Halp
1051
£l
o U0 T 11 i et | Probected Mode On £
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e In the BSMS Service Web window, click ResetELCB.

{2 BSMS Service Web - Windows Intemet Explorer (o] x]
@? + [l hitp-//148.236 99 20/service el =i 42 |l 5| [Goooe 1ol
| Fle Edt View Favortes Tools Help
JLﬂks &  Microsoft Windows Update ‘mmsm [ Contact HP Wordwide 4] Adobe - Adobe Reader download
| Google (G- VIEn+® £ - | €9 Boskmaksr () Setings~ | (S Snagh L'
SF @0 & BSMS Service Web | | Jﬁ}--@v&}-?me-@Tm-”
ELCB Service Web B
\ BSMS Control
‘ System
Display logged messages | Log Configuration ResetELCB ResetKBC
Soft Shutdown Shims
User Level
active: |user E ‘User: Password: Login
Active User Configuration / Parameters
Save To Disk ‘ |
Installation Default
‘ Load From NVM |
BIS
ELCB BIS read \ |
Ethernet statistics
1P Statistics RX IP Statistics TX ICMP Statistics e
IPIF Statistics TCP Statistics UDP Statistics
Memory
Memory Statistics | Refresh Page
=
[ [ [ | [ | [ ntemet]Protected Mode:On [ ~
ResetELCB | ResetkBC
Ramp Shims down, Resetting

* In the Hardware ethernet addresses window, click Close.

‘ Hardware ethemet addresses B3

The hardware devices listed below can be accessed
and configured with 2 "WEB-Browser".

Press the "Open” button for a browser with 3
connection to this device.

Press the "Refetch addresses” button to reload
addresses from DHCP server.

rMain Controller-

I5=18] 149.236.95.254

-Digital Receiver Unit-

DR 149.236.99.89 Open |

rLocksShim- i

BSMS Z100818/0936  149.256.99.20 Open |!

Refetch addresses | Print | Close |

* At the TopSpin command prompt, type rsh <Name of the last good shim file>.
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13.1.1 Downloading a New DRU Firmware

The instructions below show how to install new DRU Firmware. This would be needed e.g. in
case from a request made by Bruker Center or the Application Hotline. It is also possible that
during a software upgrade a message appears with a request to install new DRU firmware.
Firmware may be e-mailed or can be downloaded from an ftp-site (e.g. ftp.bruker.ch/NMR/
download/servtools/firmware). It is recommended to move the firmware into the appropriate
directory:

<TopSpin-home>/conf/instr/servtool/dru

It can be uploaded to the DRU service web as follows:
» At the TopSpin command prompt, type ha.
¥ Hardware ethemet addresses | X

The hardware devices listed helow can be accessed
and configured with a "WEB-Browser",

Press the "Open" button for a browser with a
connection to this device.

Press the "Refetch addresses" button to reload
addresses from DHCP server.

Main Controller

IPSO 149.236.99.254

Digital Receiver Unit-
DRU1 149.236.899.89 Open |
rLock/Zhim |

BEMS Z100818/0936  149.236.95.20 Open ||

Refetch addresses | Print | Close |

» In the DRU1 Digital Receiver Unit group, click Open.
Digital Recerver Linit =

DR 149.256 99 .59 Open |

In the AQS Main window, click AQS Firmware Setup.

{2 AQS Main - Windows Intenet Explorer

SIS [ tmp:in4a.235.90.09 =42l % |50z 1L~
| File Edi Miew Favoites Took Help
]Lmks & Miciosoft Windows Update & Bruker BioSpin [82] Contact HP Worldwide TV Adobe - Adobe Reader download

] Google G- 'IGD+@ - ‘ €% Bookmaksw () Settingsw Jﬁsmu L
o a o -| @answan | & 40 vain x | | | 2 - B - v Pase v (G Took + 7
. E
DRU Service Web
AQS Main

- AQS Firmware Setup
» A0S Hosted Devices
« DRU Information

+ DRU Service

« Help
» Main
Iain | Information | Serce | Setup | Hosted Devices | Help
©BRUKER BIOSPIN AG
Done [ [ [ [ [ | [& mntemetlProtested Mode: On +,100% vi
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* Click Load new DRU Firmware.

ﬁAIJS Fumware Setup - Windows Internet Explorer

@'\: ~ [&] hiip:/143.236.35.89/setup biml =149 || Joioeae o
J File Edit View Favoites Toolz Help

JLinks £ Microsoft Windows Update “ Bruker BioSpin [ﬂ Contact HP Worldwide m Adabe - Adobe Reader download

J GDOgIB GU+® B~ | 9% Bookmakse () Sellingsw J © Snaglt 121!
T ke E,Sl '| & ALS Main | & AS Fimware Setup % | H &3 - B - o - b Page = (0 Toolg =

DRU Service Web r
AQS Firmware Setup

« Load new DRU firmware
o Multiple DRU firmware overview

» Main » Setup
Main | Information | Service | Setup | Hosted Devices | Help

Dane ,_’_,_,_,_rlg Internet | Protected Mode: On £ 100% -

The current DRU Firmware version is displayed in this window. If no firmware newer than the
current one is available, simply close the window. You may want to discuss any further action
with a Bruker Center.

¢ In the Firmware Download window, click Browse.
{_? Firmware Download - Windows Internet Explorer [_To] =]

@'\: ~+ [&] hitp://149.236.99.89/D ownldFirm. hirl =] 5‘1_-:.; |Google 2

J File Edit “iew Favorites Toolk Help
JLmks & Microsoft Windows Update ‘ Eruker BioSpin (48] Contact HP Warldwide L\! Adobe - 4dobe Reader download

|Conelc b B D s> D |0t
w e 8%' -| & A0S Main | @ Fimware Dowrload % | H S~ B -t v ik Page v (G Tods ~

DEB Service Web

Firmware Download

Select the firmware to download [*.gz *.hex]

Browse | ‘ install firrmware
|current firmware: dru_firmware_080509, gz

v Main v Setup v Firmware Download

Main | Information | Serice | Setup | Hosted Devices | Help

[ [ [ [ [ [ [ nemetPotected Mode: On w00z -

* Double-click the newest firmware file.
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= [
@Qvl Lo OS(CH » Bruker » TopSpindl » conf » instr » servtool » dru 'l"” Search dru Pl
File Edit ‘“Wiew Tools Help
Organize Include in library = Share with + New folder 2= @
| aurelia “ Mame B Date modified Hope Rl
Cmeg .
S ] lru_firrmware_051020.hiex SPL/HILEIIPM  HEXFile 4541KE
it
Da:\ ns | dru_firrmware_100820.g2 SAZANLAZIPM GZFile 8228
PhE [ dnu_firmueare_110903 gz 9/12/2011 29 Pk GZFile 403 KB
RawMaterialScreening -
6] relesse_dru_firmware 100820 pdf S//21L829PM  BDF Complete Da.. 13K8
shmed
| TopSpind.0
TopSpin3.1

m

o classes
. cmca_classes
. conf
global 4
instr
. autoshim
. Bruker_default_awva00
| Bruker_default_sAI700
. Bruker_default_avII600
. FOURIER300
/ probeheads
. senvtoal
achtool
bga
. blac
. bscu
| hsmsenf
bsmstool
| creo
. dru
. elcbh =

, 4 iterns

¢ Click Install firmware.

f Firmware Download Status - Windows Internet Explorer

@'\_‘\ w [l bitp:149.236.99 83/ DownldFimstat il =l 42| x| {Googe
J File  Edit ‘iew Favortes Took Help
J Links @ | Microsoft Windows Update ‘ Braker BioSpin @.CunlaclHPW’Urldwide [;‘_ Adnbe - Adobe Reader download

J GOLgIB|C- LI_GO +@ B~ | 7 Bookmarkse ?? () Settings= J & Shagh 2
Hﬁ =[] - = - b Page v (0 Took - =

DEB Service Web

Firmware Download Status

P 88' -v| £ ATS Main | ) Firmware Dowrload 5... %

-

| Action | Details | Status
|Fi\e Download |Fi|ename: dru_firmware_080509.gz | Ok
|Fi\e Yerification |Checkmg Checksum | QK

|Firrﬂware Storing |Erasing the FLASH and reprogramming the firmware | WATT

|Firmware Checking |VeriFying the programmed data |

|End |The program is loaded. Resetting the Board! |

=
|DDne || l_l_ l_ l_’_’_ |@ Internet | Protected Mode: On | Ho100% - i

After the program is loaded and the board is reset the current Web page will close
automatically and the Web page in the figure below is displayed.
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* Close the Web page.

{_:"AIJS Main - Windows Internet E xplorer

SIS 2] hiip /149,236 99,89/ El{ 42l | 5ooge R |-
J File Edit “iew Favoites Tools  Help
J Links & | Microzoft Windows Update ‘, Bruker BioSpin [@ Contact HP Worldwide m Adobe - Adobe Reader downlbad

J GD-JgIB|CV LIGD+'@ ﬁ - | % Bookmakse 22 @Sattingsv J@Snaglt 1=
v dr 2ol -] @ans Man | @ eas wain xl || A - B - # - Page v (G Took~
- =]
DRU Service Web
AQS Main

&05 Firmware Setup

L]

« A0S Hosted Devices

« DRU Information

« DRU Service

. HelQ

» Wlain
Ilain | Information | Semice | Setup | Hosted Devices | Help
DBRUKER BIOSPIN AG
.

|D0ne l_l_l_l_l_,_|0 Interet | Protected Mode: On | 100 - o

* In the Hardware ethernet addresses window, click Close.

The hardware devices listed below can be accessed
and configured with a "WEB-Browser".

Fress the "Open" button for a browser with 2
connection to this device.

Press the "Refetch addresses" button to reload
addresses from DHCP server.

rMain Controller

IFSO 145.236.98 254

rDigital Receiver Unit-

DR 1459.236.95 85

_omen |

Cpen ||

rLockifZhim

BSMS Z100818/09368 149.236.95.20

f

Cpen

Refetch addresses | F'rintl Close
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14 Contact

Manufacturer
Bruker BioSpin GmbH
Silberstreifen 4
D-76287 Rheinstetten
Germany
http://www.bruker.com

WEEE DE43181702

NMR Hotlines
Contact our NMR service centers.

Bruker BioSpin NMR provides dedicated hotlines and service centers, so that our specialists
can respond as quickly as possible to all your service requests, applications questions,
software or technical needs.

Please select the NMR service center or hotline you wish to contact from our list available at:
https.//www.bruker.com/service/information-communication/helpdesk.html

Phone: +49 721-5161-6155
E-mail: nmr-support@bruker.com
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