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The Analytical Tool Solid-State NMR

Solid-State NMR is often the only method of choice for solid samples
when other analytical techniques cannot provide an answer:

* Long-range order (X-ray crystallography), IR and Raman
Spectroscopy and DTGA and related methods

Uses Magic Angle Spinning (MAS) of the sample to average unwanted
interactions resulting in resolved NMR signals

2 Magic Angle
Spinning

Powerful method in many research areas: A

<_
v' Batteries

v Polymers B112 Oy

. Anisotropic
v Proteins Chemical Shifts
v Pharmaceuticals

Dipolar Couplings
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Solid-State NMR - Cliff Hanger. BRO<ER
(>

* Manual probe setup (magic angle-setting, shimming)

Thinking about, calculating & optimizing suited

conditions (Hartmann-Hahn, 'H Decoupling, etc.)

Complicated parameter handling between different data

sets

Knowledge & expertise needed

Is Solid-state NMR - A method for experts only?

Innovation with Integrity




TopSolids: The Solid State NMR Expert an

« The delicate setup of solid-state NMR
.&8.. experiments is made easy
* By reliable automated procedures

+  Whatever your background and experience
may be

- 2nd generation available with TopSpin
3.5.6 and TopSpin 4

* Free of charge

« Compatible with 4 mm and 3.2 mm
double/ triple channel SB/ WB probes
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TopSolids—- Workflow

Prepare
TopSpin

*Create

S directory

*Define probe

Preparation !
*Read shim

- TopSolids is workflow-oriented

Innovation with Integrity

Probe Setup

*Magic angle
setting

«1H/13C hard
pulses

*Shimming

+Field
referencing

Parameter
Optimization

+Hard/ specific
pulses

*CP conditions
*Decoupling
setc.

Experiment
Setup
+Copying
parameters
*nD experiment

Reporting



Different modules in flow bar design to ensure a proper workflow:

>

TopSolids — Flow Bar Modules an

Preparation (incl. advanced user interface to fetch general Prepare
TopSpin
information in one step, import of former data possible)
Probe Setup (not only for general setup, but for e.g. testing a
probe after repair, etc.)
Probe Setup
Applications:

» Proteins (incl. setup and optimization, up to 4D
13C-detected experiments)
» Materials (1D/ 2D X, HX CP, HetCor and MQMAS

experiments)

Parameter Experiment

Optimization Setup Processing
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TopSolids — Parameter Handling an

TopSolids parameter handling is based on:

1. Parameter sets /\

Experiments with
pre-defined
starting values

& Expinstall for Spectrometer ﬁ

Select the type of acquisition:
High Resolution Systems

/§
¢ Solid State Systems )
Micro-lmaging and Diffusion Systems

l < Back ” Mext = l Finish

Do not forget to run
‘expinstall’ for solid
systems once...
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TopSolids — Parameter Handling an

=] . . @ edprosal E@g
TopSolids parameter handling is based on: Fie Eai view Heip

Saved Observe and Saved Decouple Prosol Parameter Set for:

1 Pa ram ete r SetS Probe: ‘ H117468_0001 PH MASDVT 600W2 BL3.2 N/DIC/H CGR | Select .. | Solvent  generic -
.

2. PROSOL table (‘ed |’ f— f—
. a e ( e p roso ) 13c A Mucleus 15 h
Observe Decouple
Observe Comment: |Default 13C solid state observe 600 MHz Decouple Comment: |Default 1H solid state decouple 600 MHz

s ~
90 deg. Pulses | Soljis Square Pulses | Solids Shape Puises | Others|
y A

™ \/ Observe Decouple

Nucleus Pulse Width[us] Power[W] Set Pulse Width[us] Power[Ww] Set Mucleus

1H 250 80.000 [ [ 250 soooof )| 1H |
Enter 90° s 7 2H 000| 00000 0oo| 00000 2H
er pulse [Tac | 500 20000y 500 20000 13C

parameters for
nuclei (1H, 13¢C, X)

15N 6.50 20000 6.50 200.00 150
79Br 380 300.00 3.80 300.00 796r

Nucleus Pulse Width[us] PowerW] Set Pulse Width[us] Power[W] Set MNucleus

Lastsave || Print |[ Copytosowent || Copytoprove || save |
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TopSolids — Parameter Handling BS&?QR

TopSolids parameter handling is based on:

1. Parameter sets e *
Look in: Previous_TopSolids_project v| FerE-
2. PROSOL table (*edprosol’) o 1 1
- HY = \ n V:ﬂ : v
3. Project-specific "parameter data bank Recenttt.. |- 2 e
- 2 B topsolidsParsoml
Desktop ;
» ‘topsolidsPars.xml’ A 7
« Automatically created & managed by TopSolids Documents '8 *
(not meant for manual editing) la I
- Stored in the project’s directory ThePC P
o Used to_ @ File name: topsolidsPars.xml
) Network  Files of type: | topsolidsPars v Cancel
« Store optimized parameters for later use

« Import parameters from a previous project
+ Create PDF report
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TopSolids — Parameter Handling

TopSolids parameter handling is based on:

1. Parameter sets
2. PROSOL table (*edprosol’)
3. Project-specific “parameter data bank”

« Ensures reasonable values for parameters at any time -
whether optimized or not yet

+ Determined parameters are stored in the parameter data bank
for further usage

- Parameters can be reviewed in form of a PDF report at any ® Goon -

time to keep track and to assist fast publication

F% Create Report

4
3 A
i @ b, Probe setup

Reporting

- Let’s get started and create a TopSolids project...
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E-C\BrukenTopSpind 0 3 b 13\datanpt
#-C\NMRDATA
E-CANMRDATA\data

M spectrometer » /2 Security » | Commands «
2D *2 2| 06N G| =t F
D2 T QL « » = 3
Epata|¥) BB A :
ISearch: Find

No structure available.

Manage

Webinar_project 1 1 C\NMRDATA\data
Spectrometer Status Amplifier Control

on

Acquisition information

no acquisition running

Fid Flash

Shim Coll
Temperature

304 K

MAS Spin Rate

POWCHK

v

Spooler
queued
| delayed:
Reg State: /A cron

Probe Temperature
g

Off(=)

0
0
0

Time
16:31:57
Jul 03



TopSolids — Probe Setup Flow Bar BRUKER
(>

Acquire Process Analyse Applications Manage

# Exit 4& Probe Setup ﬁm Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse /ﬁ\ Shimming & Referencing ®» GoOn -

M,

« Probe performance needs to be tested on a regular basis to ensure best results
« Though routine work, it can be time consuming - even for an NMR expert
« The Probe Setup module offers a high level of convenience to:
v' Setting the magic angle
Optimizing H and 13C hard pulses on standard samples
Shimming the probe and referencing the magnetic field

v
v
v' With least user interaction to overcome the necessity for extensive prior knowledge
v

Only two samples needed: KBr, adamantane
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Probe Setup - Set Magic Angle

# Exit 4& Probe Setup @M Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse

Acquire Process Analyse Applications Manage

«  On KBr (“°Br) at 5 kHz MAS TopSolids:

v

v

Checks for fixed frequency H/C/N probes to adjust
respective parameter sets automatically

Detects Cover Module 2, which can be used for MA
adjustment at the spectrometer directly - if wanted

Records a reference spectrum and evaluates the
quality of the MA setting

Performs an angle-stability test for SB probes

Checks final quality

/ﬁ\ Shimming & Referencing ®» GoOn -

B, 54.7°

A
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Probe Setup - Set Magic Angle using the iProbe B%R

Acquire Process Analyse Applications Manage

# Exit 4& Probe Setup @E Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse /ﬁ\ Shimming & Referencing ®» GoOn -

« Using an iProbe, TopSolids:
v' Automatically tunes & matches the probe
v' Automatically adjusts the angle setting

v" Records a reference spectrum and evaluates the quality
of the MA setting

- No manual interactions required
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Probe Setup - Set Magic Angle using the iProbe an

Acquire Process Applications Manage

# Exit 4& Probe Setup @M Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse /ﬁ\ Shimming & Referencing ®» GoOn -

T ,/ \_—- o «| EERrDSoREN _

15 1 DAT, nmr =
Main Magic Angle Monitoring Recording Configuration Log Help . Acqu|s|1'|0n J_i iﬁ;’i;“z?zﬁﬁmg K\TITIQ |nfor'ma1'|on
display ind 1 A i dated
n of time domain points: 8192 f l
anet w ow i ? (ling width af harﬂ;nghl center peak): 116.18 Hz up aTe lﬂequen.'- Y
Select a dataset for Magic Angle adjustment Select L (liné width af hail height Sth le spinning side band): 148,39 Hz e

e e e e e e e e e e s

suLPROG - c.%0
Create a new dataset for Magic Angle adjustment =~ Create ‘ SOL_ANGLE_SETTI x NUCL = 79Br
5U = 996.99
o = oioE
" SCANS = 16/16
Start adjustment Please insert and rotate a KBr sample at § kHz MAS
Start automatic Magic Angle adjustment Start automatic adjustment @
As soon as the MAS rate is stable, click 'OK’ to continue
Start manual Magic Angle adjustment Start manual adjustment
'Cancel' exits the setup process. [
shows progress i
Stop adjustment H
of the automated I
Stop Magic Angle adjustment Stop m H
. Q Cancel H
angle setting XS i
Adjust [
Magic Angle L
<cx<< <ec< << << < Reset 5 5> 5> 555> 55555 shows ac.l.ive :
commands i
Debug H
Minimum position: 141500 Maximum position: 147500 Current position: 147035 Default Magic Angle position: 144635 T
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Main Magic Angle Monitoring Recording Configuration Log Help ; W«w 6\'“?4‘-\2;4\‘ m

Dataset solids 15 1 CANMRDATA\data‘\MAS40\nmr
Select a dataset for Magic Angle adjustment Select

Create a new dataset for Magic Angle adjustment | Create

Start adjustment Fori 11 148 30 Hz
Na). 140, c Acquisition

Start automatic Magic Angle adjustment Start automatic adjustment
PULPROG
Start manual Magic Angle adjustment Start manual adjustment | - i = NUCL = 79Br
& SOL_ANGLE SETTI 5W = 996,99
SUH = 100000
Stop adjustment D = 8192

Please insert and rotate a KBr sample at 5 kHz MAS SCANS:% Le/1G
Stop Magic Angle adjustment

9 As soon as the MAS rate is stable, click "OK’ to confinue

Adjust 'Cancel' exits the setup process
Magic Angle

Cancel

Debug
Minimum position: 141500 Maximum position: 147500 Current position: 147035 Default Magic Angle position: 144635

I
IMAS Unit State: () Rotation Runnin: System Pressure: JEyg0RGLELE| Probe Temperature




Probe Setup — Hard Pulse Optimization an

Acquire Process Analyse Applications Manage

# Exit 4& Probe Setup @M Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse /ﬁ\ Shimming & Referencing ®» GoOn -

« Determining the 90 degree pulses for 1H & 13C is: h

& SOL_Set_up_1lH2 [x]

v Done automatically
-—-SETUP done
v" On adamantane at 10 kHz MAS A R e s

v Using the script routine ‘pulsecal’ (known from
solution NMR, adjusted for TopSolids)

v' Using PROSOL values as starting parameters or
data bank entries IF present (= imported)

v' Taking ~2 minutes per nucleus
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Probe Setup - Shimming & Referencing an

Acquire Process Analyse Applications Manage

# Exit 4& Probe Setup ﬁm Set Magic Angle @‘ 1H Hard Pulse @‘ 13C Hard Pulse /ﬁ\ Shimming & Referencing ®» GoOn -

M,

SOL_Probe_Shimm

° Shlmmlng essentlal to ensure for We”_reSO|Ved Do wou want to call the automatic shim procedure? [y/n]

(Recommended when a decent shim-file is already set!

lines

‘Cancel’ exits the setup process.

« Done on adamantane at 10 kHz MAS

lyes| |

« Automated Z shimming routine available (2-5 [ ok ][ cancel |
min depending on starting values)

Note: Z shim
values will be
updated by the
routine

- Shim quality determined automatically &
compared to starting values

BESMS status message

« B, field is automatically referenced to neat TMS Autoshim @ Locked @ Error
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Bruker TopSpin 4.0.4..11 on LBRHEQ1-PK40SB2 as root

Acquire

2012 =

= Exit | A Probe Setup &£,

L1

= pata | ) |BH &

Webinar 2
Webinar
euromar
topsolids 20
topsolids 19
topsolids 18
topsolids 17
topsolids 16
topsolids 15
topsolids 14
topsolids 13
topsolids 12
topsolids 11

tnnenlide 10

O Rl

v

test 1 1 C\NMRDATA\data\MAS4

a0

TO0000000

Show Spectra Thumbnails

0|2

on+

pectrometer Status

p ~ —
4, setMagicAngle = © 1HHardPuse € 13C Hard Pulse = 4\ Shimming & Reliencmg ® GoOn » & N B - D EM
tw3 QO AL » B W OEETF | | spectal caivration is recommended!
An automated z shimming procedure can be
N SPECTRUM | PROCPARS ACQUF [[TLE | Ysed to refine spectral resolution. Otherwise. %O
5 = E ___| manual shimming is initiated Shim quality _
Webinar 4 1 CNMRDATA\data\MAS40\nmr evaluation and spectral calibration (referenced [ @
Webinar 4 1 C\NMRDATA\daiaMAS40\nmr - C dg A . LA R S Ll B | &
Webinar 1 1 CNMRDATA\data\MASA0\nmr - Hpul
0\nmr - C.90, Sta
C\NMRDATA\data\MAS40\nmr - C df . = F
C/\NMRDATA\data\MAS40\nmr - C.df, )
C \NMRDATA\data\MAS40wnmr - Hpul r
NMRDATA\data\MAS40wnmr - Hp
\NMRDATA\data \nmr - Hp %
NMRDATA\dataWAS40\nmr - Hp
NMRDATA\data\MAS40\nmr - C.¢ |- w
NMRODATA\data\MAS40\nmr - C.¢
\NMRDATA\dataWMAS40\nmr - C ¢ L
NMRDATAdata\MAS40\nmr - C.¢
INMRDATA\data S40wnmr - C.§ L
\NMRDATA\data\MAS40\nmr - C.¢
INMRDATA\data\MAS40\nmr - C.¢ E
NADNATAlAaizASAMAm> -~ (Y
>
==
o
No structure availabie
ok .
T T T T i r T T T v T T T 1 T T T
a0 3. 36 2 30 28 ppmi
Webinar 4 1 C\NMRDATA\data\MAS40\nmr Region saved to parameters: F1P/F2P
Ampiifier Control Acquisition information Fid Flash Lock Sample Shim Coil MAS Spin Rate POWCHK Probe Temperature No Channel selected Spooler BSMS status message Time
; Temperature 3 q queued: 0 A D0 16:39:41
no acquisition running 302 K \/ delayed 0 Jun 28



TopSolids — Applications Module an
(>

Acquire Process Analyse Applications

« Can be opened as soon as ‘Shimming

* Exit A Applications Proteins « Materials «
& Referencing’ in the ‘Probe Setup’ it R

A Standard Sample Setun (13C}

module has been performed \/ & SOL open foar2 %
D (13C)
_ ++ + No BO field referencing done! + + +
* Dedicated workflows for: Please go back to the 'Probe Setup' Module
and execute the 'Shimming & Referencing' step.
v Protein samples es)
. . . , quadrupoles)
v" Non-protein samples (‘Materials’) =
0se
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TopSolids — Protein Applications B‘;&?.QR

Acqui P Anal Applicati
Whole setup divided into three modules: E Acquire SIORESS nalyse pprications

1. ‘Standard Sample Setup’ # Exit A Applications = Proteins ~ = @ Materials

« Should be performed if the sample of interest is AN standard Sample Setup (13C)
giving poor signal to noise

A Sample of Interest Setup (13C)
2. ‘Sample of Interest Setup’

. _ A nD Experiments (13C)
* (Re-) optimize parameters on your sample of interest

« Optional optimizations: spectral widths, carrier frequencies,
1H decoupling during acquisition

3. ‘nD Experiments’

« Actual experiments of interest
« 1-click-optimization possible - does no longer rely on prior optimization
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Protein Applications — Standard Sample Setup an

Acquire Process Analyse Applications Manage

# Exit JA Proteins - Standard Sample Setup (13C) 15N Hard Pulse CP Transfers - Double CP Transfers « ®» GoOn -
==

( H->C CP N-;cgﬁ
° . 13 15 - i —
Standard sample: [13C, >N]-glycine T §< o Dﬁ>
«  For NCO transfer: any [13C, !5N]-peptide N B \
(e.g. fMLF) or standard protein (e.g. SH3, () e =
GB]., Ubqu“tln) r" Parameter Chack HC CP )| | |Pulse Widths and Power Levels
] . Pulse Widths and Power Levels 1H 90 pulse | 2.30 us
» Cross polarization (CP) transfers: Hpower  |80.00 w
1H 90 pulse 1250 us 13C 90 pulse |3.50 us
« ‘Parameter Check’ based on optimized 1H power /8000 w 13C power 15000 w
hard pulses & current MAS rate R =50 us 15N 90 puise |5.00 us
. . 13C power 150.00 W 15N power 200.00 W
» For MAS III units the rate is detected MAS 10000.00 Hz JAS 0000.00 o
automatically
. Accept Close A t Cl
> Else: put in manually . | | ]J | (L pccept ||| Glose ]J
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Protein Applications — Standard Sample Setup an

Acquire Process Analyse Applications Manage

# Exit JA Proteins - Standard Sample Setup (13C) 15N Hard Pulse CP Transfers - Double CP Transfers « ®» GoOn -
==

H-=C CP MN-=Ca DCP
\ ’ - "\
Based on "Parameter Check H-=N CP (n=copce))
TopSolids suggests a suitable —
Hartmann-Hahn condition:
v CheCkS power |ImItS | £ Parameter Check M | £ Parameter Check ﬂ
HC Cross Polarization Setup Specific NCO/CON Double Cross Polarization Setup
v" Checks for unwanted
conditions H B1 Field 75.00 2| CO B1 Field 35.00 kHz
H Pulse Shape ramp10070.100 ) Carbon Ramp tacn80 [ [E]
v" Free choice of shape C B1 Field 65.00 7 N B1 Field 25.00 kHz
. C Pulse Shape square. 100 E] Contact Time 4000.0 us
1
v 'Cll'akes IT_tO accl:co_unt H Contact Time 1500.0 us (@upling 8500 \kHz‘>
ecoupling during —
double CP | Accept || Close | | Accept || Close |
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Protein Applications — Sample of Interest Setup an

Acquire Process Analyse Applications Manage

# Exit 4 Proteins - Sample of Interest Setup (13C) @\Hard Pulse @Optional Optimizations ~ % GoOn -
_ o 1H ) | viaH->CCP | |H->CCP N->Ca DCP
« Comprises optimizations of all parameters vae lvaronce | |ronce MO Dep

T . . - - -

needed for multidimensional experiments via = g
available in TopSolids 15N Ca-=N DCP
L CO-=N DCP

« General setup of optimizations equals the

Standard Sample Setup

NCO DCP optimization

« If the ‘Standard Sample Setup’ module has
not been executed before, starting values
are taken from PROSOL (+ parameter data
bank, if parameters are available) L S s S S

T T T T |
-16.5 -16.0 -18.8 [dB]
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Protein Applications — Sample of Interest Setup an

Acquire Process Analyse Applications Manage

+ Exit  J& Proteins - Sample of Interest Setup (13C) @\ Hard Pulses « @\ CP Transfers ~ @‘ Double CP Transfers « §§} Optional Optimizations » GoOn «
‘”_-L, Spectral Widths & Offsefs ) 13C Reqgion
sTandard 13C SPZCTI"CII WidTh @‘ 1H Decoupling during Acquisition 13Ca Region
complete 13C region 13CO Region

13Ca region

2(IJ0 I I I I 1;0 I I I I 1(IJO I I I I 50 I I I I L] eXperiments

15N Protein Backbone Region

« The smaller a spectral width in an indirect
dimension, the shorter the experimental
measurement time of an nD experiment

« TopSolids optimizes spectral widths & carrier
frequencies fully automated - based on CP
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Protein Applications — nD Experiments Module

Acquire

Process Analyse Applications

Manage

« Exit A Proteins - nD Experiments (13C) C g Intraresidue Backbone Assignment -

=

/Hf Interresidue Backbone Assignment - :‘ Distance Measurements

Ve

‘/A

2D Experiments

3D Experiments )

2D Experiments

3D Experiments

p | PDSD/ DARR (short C-C mixing) 2D Experiments ) | PDSD/ DARR (long C-C mixing) PDSDf DARR (very long C-C mixing)
MNCa 3D Experiments ) | NCO chhC
NCaCx 4D Experiments ) | NCOCx | MhhC
NCaCx 2D Experiments MNCOCK
30 Experiments | | CaNCOCx
4D Experiments ) | CONCaCx « 2D to 4D experiments for
protein backbone
2D Experiments | CaNCOCx assignment and distance
3D Experiments CONCaCx measurements
4D Experiments )
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nD Experiments Module - '1-Click-Optimization’ an

- Do I need to go through all these optimizations if I only want to record one
specific nD experiment?

« Which parameters do I need for recording a 3D NCOCx experiment?

v Skip the Sample Setup modules & start directly with the ‘nD Experiments’
using ‘1-click-optimization’!

v' Select an nD experiment of interest in the ‘nD Experiments’ module (e.g. 3D

NCOCXx)

v' TopSolids automatically detects missing parameters & initiates the respective
optimization directly using least user interaction

v" Once all parameters have been optimized, it will go back to the nD experiment
to support its set up
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nD Experiments Module - '1-Click-Optimization’ an

3D NCOCx recorded with 1-
Backb AsSi t : i - i i
ackbone Assignmen MPDSD) | click-optimized parameters

J Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Samplel Structurel Ploll Fid | Acqu|

3D NCOCx correlation experiment (i
on biological sample of interest —
CO-Cx mixing time: 30 ms s
MAS rate: 10.0 kHz =
- ™

(T8

« Title includes information

number of scans: 48 ' PRI

relaxation rate: 2.0 s B . ' abOUt vaUISItlon

acquisition time F3(Cx): 22.53 ms

acquisition time F2 (CO): 5.70 ms B pa ram ete =

acquisition time F1 (N): 5.60 ms " e :

number of time domain points F3 (Gx): 2048 - . : .

number of time domain points F2 (CO): 38 - : . . *  Processin g was done ful |y

number of time domain points F1 (N): 28 : 1 a Uto m ated by TO pSOI |d S Processing

after acquisition was
| | finished

total exper ime: 1d 5 h 46 in 42 sec
experiment in queue
experiment finished

queues experiments in the
spooler when acquisition is
Lt T i B T I ST R IR Lan

60 50 a0 F3 [ppm] active

| ." « TopSolids automatically
N R
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TopSolids — Materials Applications O

_ E Acquire Process Analyse Applications
« Any X nucleus of choice the mounted
probe can handle

- TopSolids automatically detects, if
the chosen X nucleus is:

« Exit A Applications A Proteins ~ = & Materials ~

« A spin 2 nucleus
« A quadrupolar nucleus
« Compatible with the chosen probe

- Optimizations available for: A\, 1D Direct Excitation (spin 1/2 and quadrupoles)
v' X 90 degree pU|Se_ A 1D/2D CP-based Experiments (spin 1/2 and guadrupoles)
v" HX Cross Polarization (CP)
v' 2D HetCor A%, 1D/2D MQMAS (quadrupoles)

v 1D/ 2D MQMAS
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Materials — Direct Excitation Module an

Acquire Process Analyse Applications

Manage

* Exit 4 Materials - Direct Excitation @‘ X 90 Hard Pulse (High Power) -

+ Guides through basic setup routine
of 90 degree pulse calibration on a
standard samples and/ or the
sample of interest

Standard Sample

Sample of Interest

@‘ X 90 Selective Pulse (Low Power) ~ ®» GoOn -

Standard Sample

Sample of Interest

X 90 degree pulse optimization

T T T T
5 6 7 g 9 [usec]

Innovation with Integrity



Materials — Direct Excitation Module an

Acquire Process Analyse Applications Manage

* Exit 4 Materials - Direct Excitation @‘ X 90 Hard Pulse (High Power) - @‘ X 90 Selective Pulse (Low Power) - ®» GoOn -

&5 X Nucleus [ =HlIE) ﬁ

* Guides through basic setup routine Select the desired X nucleus
of 90 degree pulse calibration on a _ |
standard _samples and/ or the e
sample of interest ‘
|£:| Parameter Check ﬁ . .
. . . Decoupling during Acquisition \
« X 90 degree pulse optimization , .
. . SOL_Set_up_Xsof
either as a high or a low power e o o = _——
pulse,_depending on the X nucleus | re spnass L) . —seTeaone -
of choice b i e e

« (High/ low power) H decoupling
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Materials — CP-based Experiments an

Acquire Process Analyse Applications Manage

+ Exit  JA Materials - CP-based Experiments @‘ H-=X CP Transfer - 2D HetCor » GoOn «

Standard Sample

Sample of Interest

« Based on successful performance of X 90 degree pulse calibration
» TopSolids automatically starts the ‘1-click-optimization’ if missing

« CP transfer can be optimized on a standard samples and/ or the sample of interest

« CP conditions differ for spin 2 and quadrupolar nuclei
» TopSolids is taking care to guarantee for best transfer efficiency
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Materials — CP-based Experiments an

Acquire Process Analyse Applications Manage

+ Exit  JA Materials - CP-based Experiments @‘ H-=X CP Transfer - 2D HetCor » GoOn «

+ Based on the H-X CP
parameters a 2D H-X i

0 F1[ppm]

HetCor spectrum can !

be set up and recorded g [ o

+ Spectrum automatically ﬂ Y\NI
processed and phased l W

Processing

uI
[¥]
e
(=]
T T T | T
10

T T T T T T T T T T T T T T T
120 100 80 60 40 20 F2 [ppm]
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Materials - MQMAS Experiments an

E Acquire Process Analyse Applications Manage

+ Exit J& Materials - MQMAS Experiments @, X 90 Selective Pulse @‘ 1D MQMAS Setup ~ ,”_*, Spectral Width 2D MQMAS = GoOn ~

° Stand_alone module in the Materials ................. .................... e .
Applications

« Guides stepwise through the setup to run a 2D
MQMAS experiment:

1. X 90 soft pulse (if not known already) on . B
standard sample and/ or sample of interest

2. Specific MQMAS excitation & reconversion

pulse lengths for optimum sensitivity
3. Minimum spectral width to reduce 2D vd
measurement when used as indirect dimension WWMMWW

rrrrr spectral Widfh
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Materials - MQMAS Experiments ngg;n

E Acquire Process Analyse Applications Manage

+ Exit J& Materials - MQMAS Experiments @, X 90 Selective Pulse @‘ 1D MQMAS Setup ~ ,”_*, Spectral Width 2D MQMAS = GoOn ~

4. Stepwise 2D setup where TopSolids: I

S S ppm

> Takes care that a multiple of the RV

phase cycle is used as number of | o
scans & Lo

» Automatically synchronizes the |
optimized spectral width with the MAS i
rate

> Applies basic processing and shearing | _

> User interaction only needed for - A brocessing
entering number of scans & relaxation ) - e
delay g
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TopSolids — Navigation an

Whenever TopSolids shall be restarted,
& topsolids x

Open an EXpNO of the respectlve prOJect Previous TopSolids data found in opened data set.

Do you want to recall this session? [y/n]

directory and start TopSolids

'no' starts a new TopSolids session.

- TopSolids recalls the module that has
'Cancel' exits the setup process.

been used latest

- Navigation between the different
OK Cancel

Application modules is done easily...
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TopSolids — Features at a Glance an

- Intelligent handling of project and parameters (incl. import/ report)

« Probe setup: within less than 30 minutes possible
» Automated quality evaluation of magic angle adjustment and shimming

« Protein Applications: state-of-the-art pulse program library up to 4D experiments
» “1-click-optimization” — TopSolids detects missing parameters to initialize their optimization
» Automated optional optimizations of spectral widths, carrier frequencies and decoupling
parameters
- Materials Applications: suited for any X nucleus the hardware can measure, incl. quadrupolar nuclei
» High/ low power X 90 degree pulses
» HX cross polarization (CP) transfer & 2D HetCor
» 1D/ 2D MQMAS experiments

* Queuing of multidimensional experiments

« Automated processing up to 3D, including phase corrections (& shearing for MQMAS experiments)
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TopSolids — Benefits at a Glance an

¢ Quality output

< Minimized risk of damage

- Efficient use of spectrometer time
« Uniform workflows

- Keep track via fast reporting

.. Wwhatever your background and experience will be

- TopSolids: Your key to unlock solid-state NMR !

Innovation with Integrity




Further Information an

B%R Products Applications Service News Events About us Login Q

TopSolids

Do you want to get in
contact with us?

> solids@bruker.com

Do you want to get further
d eta i I S ? Home - Products - Magneatic Resonance - NMR - Software - TopSolids - Overview

Technical Details Application Learn More
» Product page at

www.bruker.com TopSolids™ - Accelerated Workflow in Solid-State NMR

Automated spectrometer adjustment TopSolids™is an intuitive, workflow-based TopSolids™ ensures robust, secure spectrometer
together with a comprehensive range of software package for solid-state NMR that is and probe setup and guarantses unsurpassed
pre-defined protocols guarantees especizlly designed to give an sasy access into spectral quality by combining optimized
. the delicate setup of probe hardware 2nd acquisition parameters with fine tuning on the
optimum spectral quality and high ) ) ) 3
difficult experiments dedicated to insoluble actual research sample

productivity for both expert and novice s .
profein systems and solid samples, &.g-from With TopSolids™ Bruker offers 2 high level of

convenience to use one of the most important

users pharmacy, catalysis, batteries or material
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