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Why use selective experiments?

e 2D homonuclear and 2D heteronuclear experiments are easy to set up and
are loaded with information

O O
‘m | 1 \ Lnuﬂhﬂ )
2D NOESY VLE 2D HMBC | F
quinidine in DMSO e ad L o R guinidine in DMSO  » " o= [ 2
! % ] ‘i.i : B :
[ r ',i (] 'Y ] B “ L - j T8
. TR AR - L
e A — T
i N i 4.. * | — | ©
e I! . j <t L 8
. 1 ) !ul . o B o 8
. ! H ' - " aanw ' —
| | L} - —
I (=]
—f o . — o™
— !' =
—_— .“' | 73
—_— i | oo E : Il -—
‘ — ] L1 ? |
O { O
[T [ [ \ e s s B B B B
8 6 4 F2 [ppm] 8 6 4 F2 [ppm]

Individual experiments give correlations throughout the molecule
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Why use selective experiments?

e When we're looking for a specific correlation
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e Shorter acquisition time
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Why use selective experiments?

e When we're looking for a specific correlation
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e Selective 1D’s have usually have higher resolution than 2D spectrum
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BRUKER
Why use selective experiments?

e When we need higher resolution for a specific region of the HMBC
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increase experiment time

v

e Increase TD(F1)
e Decrease SW(F1) aliasing/folding of peaks Bruker BioSpin
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Why use selective experiments?

e 2D selective HMBC:

bmnnn demnrind
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e Decrease SW(F1)
e Use 13C selective pulse to prevent aliasing/folding
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1D and 2D selective experiments aren’t new

L’ Pulse Programs g|

File Options Help Suurce=|C:\Bruker’\TDF‘SF‘INZ.He;:-:p\stan\nmr’\lists\pp v

search in names [*7] v | Search |ser |

Class =| Any v| om={10 |

Selcogp |se|cupg selcor! |se|digp
selgpse selhsgcgplrnds selhsgogpsis selina selineptirrds
selmlgp selmly ilen D
selnagpzs selno z
selzg selzgpy File Options Help Suurce=|C:\Bruker’\TDF‘SF‘INZ.Hexmstan\nmr’\lists\pp v

search in names [*7] v | Search |shmbct |

Class = | Any v| Dim =

| Edit || craphicalEat || setPuProc || ciose |
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1D and 2D selective experiments aren’t new

EM Bruker TOPSPIN 2.1 on BBIOUS as ecj

File Edit View Spectrometer Processing Analysis Options Window Jgll/4]

* /e*8 /8 ¢ = @l @‘l @ a @ ) @. « & - Command Index integrate | process

Browser | Lasta0|| Groups | Alias 8 Paran:]e‘er Index |’-_||’E|rg|
-0 Amgen Ef Software And Application Manuals
F-2) AmgensF
B0 ASF Flease click on a manual title to open the document!
) BAS-GaryLiu {General
k-3 Baxter Lser Manual A description of the TopSpin user interface and its functionality
(3 CalStatelAs Control & Function Keys A list of predefined Control and Function keys.
(3 Chevran Release Letter Describes the changes and new features of this TopSpin version and the spectrometer hardware reguirem
-0 CMC Felease Letter Picture Presentation Describes the new features of this TopSpin wersion in form of @ picture presentation
#20 CRAP IBeginners Guides
&3 CSUN For Avance Spectrometers With SGU Based Freguency Generatian:
-0 ecj English A basic description of the Bruker NMRE spectrometer, its main companents, functionality and usage.
0 GCC German Eine grundliegende Beschreibung des Bruker-NMR- Spektrometers, seiner wichtigsten Komponenten, Funk
=+ genentech Italian AVANCE Manuale per Principianti.
e Spanish AVANCE Guia de iniciacian
Chinese AvANCE Beginners Guide In Chinese Language
lAcquisition -

and 20 Step-by-Step - Basic
1D and 2D Step-by-Step - Advanced
ic 1D and 2D Experiments

A step-by-step tutorial of setting up and running the most frequently used 10 and 20 experiments.
A step-by-step tutorial of setting up and running DOSY, Iverse and 19F experiments.
Atheoretical and practical description of setting up and running the most frequently used 1D and 2D exper

3D/Triple-Ees0nance experiments How to set up and run common 30Ariple-resonance experiments far isotope |abeled proteins
lAcquisition - Application Manuals

Multi-Receire Acquisition Introduction into the setup of multi-receive experiments on Avance Il instruments.

Automated Projection Spectroscopy (ASPY) Introduction into the acquisition of nD spectra via a series of projections.

Solids Introduction A basic introduction into the NMR of solids.

Solids A description of setting up and running Solids experiments.
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1D and 2D selective experiments aren’t new

6 1-D Selective NOESY ..ccvcvvvinvisiisiinsimsimsmmssassnsens 61
6.1 Introduction 61
Reference spectrum ... ... 61
Selective excitation region set up (example 1) ... 63
. ON resonance ... ....B3
1 D an d 2D EX p erl m en tS Setting up the acquisition parameters ... ....B4
. Running the experiment ... ... ....64
Step -by-step Tu tO Il al Selective excitation region set up (example 2) ... 65
Off resonance ... 65
Setting up the acquisition parameters ... ... 66
Running the experiment ... 67
Advanced Expe” m ents Selective excitation region set up (example 3) ....68
. Integration region file ... 68
User GU I d e Calculating the selective pulse width and power level ... 69
Setting up the acquisition parameters ... 72
Runnina the experment . J2
Contents
10 2-D Selective HMBC .....cociviviiniinaivsinesesssaneneees 97
10.1 Introduction ... 97
Reference spectrum ... a7
Limitsetting ... .. 99
Running a 2-D HMBC experiment ... a9
Acquisition . 100
Processing ..o 101
Optimizing the parameters on the carbonyl region ........ 102
Set up the selective pulse ... . 104
4 Setting up the acquisition parameters ... 107
Running the experiment ... 107
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Setting up selective experiments in TopSpin2.1

e Easiest method for 1D sel. expts:
* Selective excitation at center of spectrum (set O1)

 Use shaped pulse from prosol

e Setting excitation frequency away from O1 requires manual calculation of
offset

e Adjusting selectivity requires using ShapeTool

e Setting up 2D selective HMBC requires ShapeTool to calculate shape pulse
parameters

Bruker BioSpin



New in TopSpin3.1

e Flow interface to facilitate setting up selective experiments

L! Bruker TopSpin 3.1 on BBIOUS as ecj |Z||E|E|
[:J Start  Acquire Process Analyse Publish View  Manage @ |1_
@Eack 1D Selective Experiment Setup * Define Regions ‘ U Create Datasets +

19| Ll mn Q)@@ 0 kesih F(& | Al(B k0§
ﬂ:‘ ::1: /8 [2 § @Q HH@; %;’;,*'@9& ‘F % é@ ,\\ !@ .::‘:g.i‘ A

e All calculations are performed automatically

Bruker BioSpin



1D selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @ |T
% Samplew | # Lock | V Tunew | db Spinv | & Shim || £V Prosolv |- Gainw | B Gow |[Option5v \
~ o | [t 3 s = | H -
] .\J *8 *2 % @@]KH , B | k==l T | m Al RR D - § IconNMR Automation (iconnmr)
; e = ~ i AN A F]
B Fsn i QR @il &= & LE (O B@FT L) A T ——
: sulnitie C:‘\Bruker“.TopSf'.ecj _ Starts an interactive tool for setting up selective
J spectrum | ProcPars | AcquPars | Title | PuiseProg | Peaks | Integrals | sample| structure | Piot | Fid| Acqul D S EETTETE.
16mg quinidine in DMSO APSY (apsy)
Shape Tool (stdisp)
e ML J A
\ | | \ |
8 6 4 2 [ppm]

Step 1: Acquire and process a 1D PROTON __
Step 2: Select Setup Selective 1D Expts. from = Acquire -  Optionsw

Bruker BioSpin




1D selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start  Acquire = Process Analyse Publish View  Manage @

@gack 1D Selective Experiment Setup A+ Define Regions || Y| Create Datasets =
| [][xs 02 Q(@&w 0 [KHh F|[& (A (B wi s
B Blsn 3 Q00 ol (¢=9 4| LM Sn B®ET LA

v

il quinidine 1 1 C:\Bruker\TopSpin3.1iecj
q P> ]

J Spectrum | ProcPars || AcquPars \|ﬁ|| PulseProg || Peaks ” Inlegrals" Sample H Structure ”ﬁ”ﬁ" Acqu‘

1oma quinidine i BUES C—)

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.

Mext, 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.

1st button gives instructions (but has no other functions)

Bruker BioSpin




1D selective experiments

L’ Bruker TepSpin 3.1 on BBIOUS as ecj ‘Z”E”zl
U Start  Acquire = Process Analyse Publish View  Manage @ |T

| Create Datasets =

@gack 1D Selective Experiment Setup It Define Regions

7& :J *§ *2{@ CUEpnrm @ %qi@f %:&
B 5Elrne 2| @0 il | «=9 4| b H

This button switches to the interactive integration mode.
"| Define the regions to be used as the excitation bandwidths
< In the selective experiments. After the integrals are

defined, select Save As, and Save Regions to 'reg'.

AED)

waﬁﬂmﬁﬁ#ggwwdb"%ﬁﬂé%:i?tXHQQJ|
16mg quinidine in DMSO

Mouse Sensitiwity: 0.00390625
-0.474 ppu f -237.241 Hz
Sum = 0,0000

Step 3: Click #* Define Regions button to start the interactive integration mode
Bruker BioSpin




1D selective experiments

[ Bruker TopSpin 3.1on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @

FEX |

@gck 1D Selective Experiment Setup | 1+ Define Regions 4] Create Datasets =

| (|2 2@ 0|k T| & [ wds
B FEs2 2 Qe vl 9 4| LiE 3 B@EFT L] A
n quinidine 1 1 C:\Bruker\TopSpin3.1\ecj

erﬁﬁmﬁﬁ#ggmwauu%Qﬁ:ﬂ:iT¢*aQ@J|

Save Regions To 'intrng'

16mg quinidine in DMSO Save Regions To 'reg
Mouze Sensitivity: 0.00390625 Export integration regions

-0.474 ppn / -237.241 Hz . )

sum < 1. 4866 Export Regions To Relaxation Module and .ret.
DEFINE REGION MODE Save & Show List

Define: Drag using left mouse button
Feturn: Left-click highlighted icon

-—1.000
488

Step 4: Integrate peaks of interest and select EL - | save Regions To 'reg
Step 5: Return from integration mode Bruker BioSpin




1D selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @
@gck 1D Selective Experiment Setup | 1+ Define Regions [ﬂ"é Create Datasets =
_ﬂ :‘J #8 #2 % @@‘“” @ I‘::';;Ii@ ? %ﬁ" ,'\-;\ RR D W’ i Selective gradient 1H
ﬁ‘.'d :3": /8 /2 § @ Q@ ":"@" 4=' %’*@0 % F % ®:j:: !@ .-:: T i' Selective gradient COSY
» quinidine 1 1 C:\Bruker\TopSpin3.1\ecj Selective gradient NOESY
| Spectrum | procpars | AcquPars | Titie | PuiseProg | Peaks | integrals| sampie | structure| Piot | Fia| Acqul Selective gradient TOCSY
16mg qufnfdme in DMSQ 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
o iy
3 &
=] <t )
—
| ! | | |
8 6 4 2

Step 6: Choose selective experiment from list under |:] Create Datasets» button
Bruker BioSpin




1D selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start  Acquire = Process Analyse Publish View  Manage @
@gack 1D Selective Experiment Setup It Define Regions

19| || @ Q@ 0 ksif F |5 | Af (B Wi $

B® Fllsr i Qe il =9 4| (LE S0 B ET LA

D quinidine 1 1 C:\Bruker\TopSpin3.1\ecj

| Create Datasets =

J Spectrum ‘ ProcPars H AcquPars ||m” PulseProg ” Peaks || \nlegrals” Sample ” Structure ||ﬁ||ﬁ|\ Acqu|

16mg quinidine in DMSO ‘

1D Selective Gradient NOESY

Shape = Gaus1_180r.1000

D 8 (sec) 0300000 mixing time:
NS 32
first EXPNO |2

| Accept || cnange shape || cancel

-—1.0000
488

Default parameters are taken from standard parameter sets (i.e. SELNOGP)
Bruker BioSpin




1D selective experiments

L’ Bruker TepSpin 3.1 on BBIOUS as ecj ‘Z”E”zl
U Start  Acquire = Process Analyse Publish View  Manage @ |T

| Create Datasets =

@gack 1D Selective Experiment Setup It Define Regions

19| L[ @ (@ O ke T3 (A (B WS
BH® B sn i Qe dilk «=>9 4L A0 B@ET LA

D quinidine 1 1 C:\Bruker\TopSpin3.1\ecj

J Spectrum ‘ ProcPars H AcquPars ||m” PulseProg ” Peaks 4

16mg quinidine in DMSO

1D Selective Gradient NOESY:
SELNOGP

@ Datasets created in expnos 2 - 3.
total experiment time will be 6 min 23 sec

OK: starts acquisition
CANCEL: creates data sets only.

| ok || cancel |

I ‘

4886

-—1.0000

New datasets are created and all parameters are automatically set

Bruker BioSpin




1D

selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj

U Start Acquire Process Analyse Publish View Manage @
‘% Samplev | #fLock |V Tunew | db Spinv | &% Shime | £l Prosolv |- Gainv | [ Go+ || Options < |
| || 22 @ |(P@e . O |K=ifo F Wik (B WS

=1 Yo

182 2| @O0 il =% &

[l quinidine 2 1 C:\Bruker\TopSpin3.1\ecj

O m@ET LA

‘ Spenlrum” F'mcF'ars‘ AcquPars |Tme H PulseProg ” Peaks || \nlegrals” Sample ” Structure ||ﬁ||ﬁ|\ Acqu|

General
Channel 1
Gradient channel

wABECY®  Probe 5mm PATXI 1H/D/19F-13C/15N Z-GRD Z856901/0006

|»

-ZE' General
PULPROG selnogp . ][ E] Puse program for acquisition
10 55536 Lime domain size
SWH [Hz, ppm] 10000.00 19.9947 | Sweep width
AT T5e0] T.2767000 ACOUISITIGR te
RG 32 Receiver gain
DV [usec] 50.000 Dwell time
DE [psec] 6.50 Pre-scan-delay
CNST21 7.5273180 Chemical shift for selective pulse (offset. in ppm)
D1 [sec] 2.00000000 Relaxation delay, 1-5* T1
D8 [sec] 030000001 Mixing time
D16 [sec] 0.00020000 Delay for homospoil/gradient recovery
d20 [sec] 0.14880000 D8*0.5 - p16 - d16 B
DS 2 Number of dummy scans
NS 32 Scans to execute
TDO 1 Dimension of accumulation loop
ZGOPTNS -DCALC_SPOFFS Options for zg
(~) Channel f1
Eod gzl 00 133028" Ereguency ofch 4
O1 [Hz, ppm] 3088.51 |6,1?5 Frequency of ch. 1
TOCT TH [ Ear TTUCIEws 107 chanmel 1 e

SW and O1 are taken from starting 1D PROTON experiment

Bruker BioSpin



1D selective experiments

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start Acquire Process Analyse Publish View Manage @
|N Sample v || ¥ Lock |\¢r Tune + ||JL Spin+ H €t shim+ Hiu Prosol - HEgainv || D Gow ||Option5v |
1|2 Q@@= © [k F|( |[HAh (B wOS
B Blsn 3 Q00 ol (¢=9 4| LM Sn B®ET LA

[l quinidine 2 1 C:\Bruker\TopSpin3.1\ecj

‘ Spenlrum” F'mcF'ars‘ AcquPars |Tme H PulseProg ” Peaks || \nlegrals” Sample ” Structure ||ﬁ||ﬁ|\ Acqu|

oA WECY®  Probe: 5 mm PATXI 1H/D/19F-13C/15N Z-GRD 2856901/0006

General d20 [sec] 0.14880000 D&%0.5 - p16 - d16

-~
Grznmel i DS 2 Number of dummy scans
Gradient channel
NS 32 Scans to execute
TDO 1 Dimension of accumulation loop
ZGOPTNS -DCALC_SPOFFS Options for zg

(~) Channel f1

SFO1 [MHz] 500 1330885 Frequency of ch. 1

01 [Hz, ppm] 3088.51 |6,1?5 Frequency of ch. 1

NUC1 1H Nucleus for channel 1

P1 [usec] F1 channel - 90 degree high power pulse
p2fusac] 4020 Ed 420.degres high power pulse

P12 [usec] 32063.76 F1 channel - 180 degree shaped pulse

POWOTW, aBwWl 10 100000 | OW

PLW1 W, -dBW]  [39.811 |-16.00 F1 channel - power level for pulse (defautt)
SPNAM 2 Gaus1_180r.1000 [ (€] Fie name for sp2

SPOAL2 0.500 | Phase alignment of freq. offset in SP2
spoffs2 [Hz] 676.13 spoffs2=bf1*(cnst21/1000000)-01

SPW2 [W, -dBW]  |2.7456e-005 4581 | F1 channel - shaped pulse

m Gradient channel

GPNAM 1 SMSQ10.100 SMSQ10.100
GPNAM 2 SMSQ10.100 .. [ E] smsato.100 4

Power, duration and offset of shaped pulse are automatically calculated from
integrals Bruker BioSpin



1D selective experiments

New modifications:
Compare currently installed probe with the probe used for starting EXPNO

e [If same probe: getprosol 1H <P1> <PLdB1> From starting EXPNO

Hr-lk/

e If probes differ:

™ seLnocp X ™ seLnocp X
Can't use excitation pulse from EXPNO 1. Can't use excitation pulse from EXPNO 1.
Probe in EXPNO 1 status parameters: Probe in EXPNO 1 status parameters:
5 mm PABBO BB-1H/D Z-GRD Z800701/0077 5 mm PABBO BB-1H/D Z-GRD Z800701/0077
Currently installed probe: Currently installed probe:
5 mm PATXl 1H/D/A9F-13C/1 5N Z-GRD Z856901/0006 5 mm PATXl 1H/D/A9F-13C/1 5N Z-GRD Z856901/0006
Enter high power 1H 90 degree pulse. Enter high power 1H 90 degree pulse.

P1 (usec) 8.85 P1 (usec) |p.85

PLdB1 (-dBW) |-11.30 | PLW1 (W)=13.471 PLWA1 (W) [13.471 | PLdB1 (-dBW)=-1130

| Accept || change Eower![\ﬂode || cancel | | Accept || Change Power Hode || cancel

N

Bruker BioSpin




1D selective experiments

L’ selnogp (C:\Bruker\TopSpin3. 1\exp\stan\nmrilists\pp) |Z| |El El

File Edit Search
| GraphicalEdit || SetPULPROG
] "dd=cdeF 0. 5-—pla—dIa™ A
25 i
0
300 | # ifdef CALC SPOFFS
31| | "spoffi=bf1* [enst21/1000000) -al”
L) | # else 4
33| | #  endif F*CALC SPOFFS*/
34
35
36 | "acgtl=—-pl*Z/3.1416-4u"
37
38
39 1 ze
10 |2 30m
41 20u pll:fl b
5:2

New modification to pulse programs calculates SPOFFS from CNST21
e Excitation frequency can be set by simply entering value into CNST21

o After selective experiment is set up, the spectral limits can be
changed without affecting the selective excitation frequency.

Bruker BioSpin
i



1D selective experiments

[ Bruker TopSpin 3.10n BEIOUS as ecj

U Start Acquire Process Analyse Publish View Manage @
|.N Sample + | T Lock |\¢r Tune » ||JL Spin+ H &t shim+ H_{H Prosol + HEgainv ||D Gow ||.Option5v |

9| (w2 Q (@@w 0 kb T |4 (B wA s

B Blsn 3 Q00 ol (¢=9 4| LM Sn B®ET LA

: [l quinidine 2 1 C:\Bruker\TopSpin3.1\ecj
‘ Spenlrum” F'mcF'ars‘ AcquPars |Tme H PulseProg ”@" \nlegrals” Sample ” Structure ||ﬁ||ﬁ”rqu|
wABECY®  Probe 5mm PATXI 1H/D/19F-13C/15N Z-GRD Z856901/0006
General e
Channel f1 ‘&) General ¥
Gradient channel | PULPROG selnogp . ][ E] Puse program for acquisition
TD 65536 Time domain size
SWH [Hz, ppm] 10000.00 19.9947 | Sweep width
AQ [sec] 3.2767999 Acquisition time
RG 32 Receiver gain
DV [usec] 50.000 Dwell time
DE-feac) .50 B dal
CNST21 5.2846341 Chemical shift for selective pulse (offset. in ppm)
BT Tsec] Bo0000000 Relaxaton delay 15711
D8 [sec] 030000001 Mixing time
D16 [sec] 0.00020000 Delay for homospoil/gradient recovery
d20 [sec] 0.14880000 D8*0.5 - p16 - d16 B
DS 2 Number of dummy scans
NS 32 Scans to execute
100 1 Dimension of accumulation loop
ZGOPTNS -DCALC_SPOFFS | options for zg
(~) Channel f1
SFO1 [MHz] 500 1330885 Frequency of ch. 1
O1 [Hz, ppm] 3088.51 |6,1?5 Frequency of ch. 1
NUC1 1H [m Nucleus for channel 1 ™

Chemical shift of excitation pulse is stored in parameter CNST21
Bruker BioSpin



1D selective experiments

Excitation frequency is not always obvious in 1D selective experiments

1D selective NOESY 1D selective TOCSY
quinidine in DMSO quinidine in DMSO

CNST21 = 5.28 in both spectra

Bruker BioSpin



2D selective HMBC

M Bruker TopSpin 3.10n BBIOUS as ecj

U Start Acquire

Process

Analyse  Publish  View  Manage @

‘& Samplew | $f Lock | V' Tunew | 4k Spin~ | & shim | £V Prosol~

B |42 3 L

—|[xs3 22 B BT

Qe FO k= T || A
Q0@ il &==dy L}

=

“tlr a=
)

% Bruker TopSpin 3.1 on BBIOUS as ecj
|2 start

& Back

Acquire  Process

etLimits || 1 Gain~ || [» Go~ || Options + |

Analyse

1D Selective Experiment Setup A+ Define Regions

Publish ~ View  Manage @

[4] create Datasets = |

3 ®:::: )

| | structure| Piot]| Fia | Acqu]

» [ s

lconNMR Autemation (iconnmr)

Setup Selective 2D HMBC

GCreates a 2D Selective HMBC from a standard
HMBC dataset. The spectral limits are copied from

i

MHL

the currently displayed region of the spectrum and

calculated from the F1 sweep width.

the selective pulse power and duration are automatically

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 Selective HMBC

e o7
2D HMBC e
[= %
guaiol in CDCI3 =
IO - BT R U U
! !
. @ o tt .
o
o (& F
LT 4 :
L}
Paramete e pa
File Options Help Source = | C:\Bruker\TopSpin3.1\exp\staninmripar
Find file names [ crear |
0
L) ofType - \Any ~| subType=|Any v SubTypes
\ |
T T ‘ T T T T | T
2.5 2.0

Bruker BioSpin



2D selHMBC

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start  Acquire  Process Analyse Publish View  Manage @ |T

|:N Sample » | FHF Lock |V Tune = ||<1L Spin = ||E§ Shim+ H_{H Prosol = | }SeLLimils ‘E Gain+ HD Gow ||:0ption5v |

Q||| PGS Qe EO| K= Tl | A4 Okt (B wES

B |F)|/s2 2 +&E Q00 Wik &= & | |LE 3k oL B EFT LA
: D cyclosporin 2 1 C:\Bruker\TopSpin3.1\ecj

| Spectium | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul

2D HMBC T
Cyclosporin in C6D6 - - &
- - -- M H i— - [—1

o o m BT - T d
Tano- .. - i'f T L
. ) . - L. .. =)
i e e s o

100

|
150

I |
i

gét‘i' . - g P = L

o

U
—h
|

Method 1: Start by acquiring a standard 2D HMBC
Bruker BioSpin



2D selHMBC

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @ |T

| || = *2@@@@ D @ @@ == Fl& F\{ﬁ ek, (B WS
B | 2 G R el | 4==d L EE §m Ouk | R@ E 4| A

lconNMR Automation (iconnmr)

Setup Selective 2D HMBC

y D cyclosporin 2 1 C:\Bruker\TopSpin3.1\ecj

s — Creates a 2D Selective HMBC from a standard

| Spectium | procPars| AcquPars | Title| PuiseProg | Peaks | Integrals | sample | structure | Piot| Fid| Acqu] HMBC dataset. The spectral limits are copied from

the currently displayed region of the spectrum and

the selective pulse power and duration are automatically
calculated from the F1 sweep width.

2D HMBC I h
Cyclosporin in C6D6

Step 2: Zoom into region of interest
Step 3: Select Setup Selective 2D HUBC from Acquire = |0ptiun5v| Bruker BioSpin




2D selHMBC

L’ Bruker TopSpin 3.1 on BBIOUS as ecj ‘Z”Elb__q
U Start Acquire Process Analyse Publish View  Manage @

19|22 @ G| @ow E0 A T|[HE | Gd Okt (B wd s

T
B® e i+ @ RO il ead £ Oule B =

D cyclosporin 2 1 C:\Bruker\TopSpin3.1\ecj

| Integrais | sample | Structure | Piot| Fia| Acqu]

J Spectrum | ProcPars | AcquPars ||ﬁ|\ PulseProg | Peaks

VLMLL-J«MJL\J—D

20 HMBC I T E
Cyclosporin in C6D6 Ny T e
¥ SHMBCCTETGPL2ZND (%] | q‘ _—

2D selective HMBC l 0 . ' L

I Shape = Q3.1000 l ' B
CHNST 13 (Hz) E_OOO J(¥H) long range m ~ o~
NS 4 U —~

EXPNO 3 ﬂ -
[ Accept || cnange shape || cancel | ' C <
T AT 8 ] t' -

O ‘ —

Default parameters are taken from standard parameter set (SHMBCCTETGPL2ND)
Bruker BioSpin




2D selHMBC

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @ |T

(Gl [0 QGO @ewEe| kA T | A6 Ok (B wDS

H® | |F 0 i 76 Q00 ik &% ¢ | L O Ouk B@ FT L A

D cyclosporin 2 1 C:\Bruker\TopSpin3.1\ecj

| Spectium | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul

| —

Acquisition parameters for 2D sel[HMBC:
SHMBCCTETGPL2ND

20 HMBC
Cyclosporin in C6D6

T
F1 [ppm]

E Dataset created in EXPNO: 3

SW(F1) =  £.2300 ppm/1036.22 Hz Il
02 = 172.0079 ppm / 21631 33 Hz

_ TD(F1) = 128
f@ AQ(F1) =  0.0618 sec

shape pulse (SPNAM32):  Q3.1000
shape pulse duration (P 43): 460712 us

power level (SPW 32): 0118264 W

Experiment time: 15 min 52 sec

72

1

|
174

OK: starts acquisition
CANCEL: creates data sets only. L

Cancel L

8 6 4

N —
e
N
—
T
T
3
—_—

All parameters are automatically calculated and stored in new dataset
Bruker BioSpin




2D selHMBC

[ Bruker TopSpin 3.1 on BBIOUS as ecj
U Start  Acquire  Process Analyse Publish View  Manage @ |T
|.N Sample ||ﬁLock||. V Tunes ||<1L Spin = || & shime | £V Prosol» | {5} SetLimits - Gainw | [® Gow || Options < |
(9= |2 338 @omEQ e Ff | fa Okt b pO S|
B® F/s2 i @ RO wilk | ¢=h 2 Ll O (Ouk B@FT L A
: D cyclosporin 3 1 C:\Bruker\TopSpin3.1\ecj
| Spectium | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul
U
2D selHMBC 3
Cyclosporin in C6D6 Py
- o a | e
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] - “ L
o | o "y - -
a - - e . e o =
u [] " - L
o™
— M~
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a ] L] - .
T a® g s ¢ 4 [ — E
-
0 L
| | | | ‘ |
8 6 4 2 F2 [ppm]

Significantly higher 13C resolution compared to standard HMBC
Bruker BioSpin



2D selHMBC

[ Bruker TopSpin 3.1on BBIOUS as ecj

% sStat Acquire = Process

Analyse

Publish View  Manage @

|¥ Sample | ¥ Lock |V TgnevHJ.LSpinv HE% Shim + ||£H Prosol = HEgainv ||DGOv |[Option5vJ

I

*§ ) {;ﬁ L‘_gwlkﬂ

1|\ H
(=17

-
==

y D guaiol 4 1 C:\Bruker\TopSpin3.1\ecj

Q| == F| &
182 3| @QQ vl | == L

Sll[B wem s

EE Q0 B@ET L

J Spectrum | ProcPars | AcquPars ||ﬁ|\ PulseProg | Peaks

| Integrais | sample | Structure | Piot| Fia| Acqu]

leonhMR Automation (iconnmr)
A
Setup Selective 1D Expts.

TopGuide (topguide)

One-Click Experiments

20mg guaiof in CDCI3

APSY (apsy)

Shape Tool (stdisp)

200

150

100

50

Alternate method: start from a 1D 13C spectrum

Bruker BioSpin



2D selHMBC

[ Bruker TopSpin 3.1on BBIOUS as ecj
U Start Acquire Process Analyse Publish View  Manage @
@gck 1D Selective Experiment Setup | 1+ Define Regions [@ Create Datasets - |
: G :J *8 *2 % ﬁy@] o , B || ==l i@ ? %jﬁ ,'\-v"\ RR ’ Selective gradient 1H
- el x = e AN A N
ﬁ% B /82 5 @ Q@ "z"@" =Y % F % ® A ! Selective gradient COSY

y D guaiol 4 1 C:\Bruker\TopSpin3.1\ecj Selective gradient NOESY

| Spectrum | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul Selective gradient TOCSY

20mg guaiof in CDCI3 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

200 150 100 50

Follow same flow as 1D selective experiments:

* Save integral to region file... Bruker BioSpin




2D selHMBC

[ Bruker TopSpin 3.1on BBIOUS as ecj

U Start Acquire Process Analyse Publish View  Manage @
|.¥ Sample + | ¥ Lock |V Tune » HJL Spin+ HE% Shim « ||_£H Prosolv |- Gain+ ||b Gow ||.0ption5v |

][]« Q@@ Ok F|EAs[B WS

B® Fre i @il 59 L LE 34 B@ET L A

D guaiol 4 1 C:\Bruker\TopSpin3.1\ecj

| Spectrum | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul

20mg guaiof in CDCI3

[ sel1d
{3 SHMBCCTETGPL2ND Selective 2D HMBC:
Selective 2D HMBC SHMBCCTETGPL2ND
Shape = Q3.1000 @ Dataset created in expno 8.
CNST 13 (Hz) |8.000 total experiment time will be 15 min 24 sec
NS 4

OK: starts acquisition
st EXPNO |8 CANCEL: creates data sets only.

1.0000

200 150 100 50 0 [ppm]

Datasets are automatically created

Bruker BioSpin




2D selHMBC

U §t§n Acquire Erocess Analyse F'gblish. View Manage @ . . . |T
B Samplev_“ﬁgckH v Tgnev_H I Spinv_H &? shim+ H_{H Prgsoh_”[iﬁ SetLimits| - Gainw H P cow || OptionSv_|

N[5 2 QGE| @@ EO| M T | A @t (B WO sH_

EB® Fs2 I <&@ RO Wil |[¢+=% | LE Om 0Lk B@FT LA

y D guaiol 8 1 C:\Bruker\TopSpin3.1\ecj

| Spectrum | procPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot| Fia| Acqul

2D selHMBC - E
——t| guaiol in CDCI3 cs s - L g
- I
_ P - L
E— - 1 B @ g .o & L
- -]
I - - &, ™
JE— AgmRen @ ED . e S * L
o
<t
— L. -3 aa o = * I~
R . e [ - o . = L 8
O - L
\ [ \ [ ‘ T
2.5 2.0 1.5 1.0 F2 [ppm]

Bruker BioSpin



2D selHMBC

L’ Bruker TopSpin 3.1on BBIOUS as ecj
IZJ Start Acquire Process Analyse Publish View  Manage @

| Create Dataset|| [ 4] Find Dataset| - Open Dataset| | Paste Dataset|| |:] Read Pars.

CEX)

NG | o= | | 8
(=1 Aot

[ parameter Sets: rpar
File Options Help
D guaiol 9 1 C:\Br

['Spectnum [ proced Find file names - |SHMBC" | clear |
20 seimBe|c@ss=|Any  ¥] Dim=|Any | [ ]Show Recommended

guaiol in CO{Type = m SubType = m SubTypeB = |»’3\n§,r V| [ Reset Filters ]
| |

Source = | C\BrukenTopSpin3. 1\expistan\nmripar

| Read. H Close ]

Next alternate method: start from standard parameter set: SHMBCCTETGPL2ND

e Default SW(F1) is 10.6 ppm

| Read Pars. = Set O2P - |.._£uPrgsolv__| nd |..Eﬁainv__| > |IIDG°'__|

Bruker BioSpin



2D selHMBC

File Edit View Help
Saved Observe and Saved Decouple Prosol Parameter Set for:
Probe: 5 mm PRATXI 1H/D/19F-13C/15N Z-GRD ZB56901/0006 [36] V| Solvent:
Observe Decouple
10 4 Nucleus 13c A
generic Amplifier generic
generic sGU generic
Observe Decouple
Observe Comment: |DefauIHH obs 500 Decouple Comment: |Default 13C dec
Ago deg. Pulsesu Square Pulses| Shape Pulses | Other5|
Observe Decouple
Filename 2[7] RFF[Hz] Ali  PuWlps] A[-dBW] # Filename 2 [7] RFF[Hz] Al PuWlps] A[-dBW]
|selective excitation |aust_270.1000 [.] 27000  2278]1.0] 0000.00] 44.81| 0 selective excitation |as.1000 [.] o000| 11465]1.0] 4000000 2325 &
Iselect. inversionirefocussing| Gaus1_180r.1000 [.] 180.00]  15.10] 0.5| Boo00.00|  48.33] 1 select. inversioniretocussing/Q3.1000 [J 18000] s252| 05| 4000000 2611
|pandsel. excitation |@5.1000 [.] 9000| 4s8863] 10| 1000000] 1873] 2 bandsel excitation |as 1000 [ ] oooo| 127308] 10| 3e0000] 233
[oandsel. inv.irefoc. |@3.1000 [.] 180.00] 330.08] 05| 10000.00] 21.59| 3 bandsel. inv./refoc. |@3.1000 [] 180.00] 01688/ 0.5| 3soco| 519
|off-resonance presat. (powe|Squat00.1000 ] 9000  250] 0.5[100000.0c] 64.00| 4 adiabatic inversion [cros0.05201  [L] 180.00| e77205/05| sco00| -15.36]
|20° fiip back (H20) |squatootooo ] 9000] 25000/ 05| 1000.00] 2400 5 ladiabatic refocussing  |crpsocomp.4  [] 180.00| e7720505| 200000 -1538)

l Last Save ” Brint ” Copy fo Solvent ” Copy to Probe ] Save

SHMBCCTETGPL2ND uses Q3.1000 pulse in prosol

Bruker BioSpin
i



2D selHMBC

Starting from parameter set SHMBCCTETGPL2ND, but manually setting SW(F1)...

Pocor

| Read Pars. = | i” Prosolw = O SetLimits = Transfer Fid To Disk (tr)

Estimate Exp. Time (expt)

Real-Time Go Setup (gs)

Optimize Acquisition Params (popt)

Start Automation AU program (xaua)

Automation AU program au_selhmbc will calculate shape pulse parameters
based on SW(F1) and starts acquisition

Bruker BioSpin



2D selHMBC: pulse sequence

Use constant time version to remove J,,; couplings

shmbcgpndqgf shmbcctetgpl2nd (new)
wm‘li MJMM{

F1 [ppm]
F1 [ppm]

173.6

J__h

173.6

I
174.0
\
174.0

\
174.4
T
174.4

w —

r7T 1 1T 17 T 1T T T 7 TT T T T 1T T 1 T T T
6 5 4 3 F2 [ppm] 6 5 4 F2 [ppm]

Bruker BioSpin




2D selHMBC: excitation profile

If SW matches the bandwidth of excitation of selective pulse:

6

2

Bandwidth
of Q3 pulse

Peaks outside SW can alias into spectrum

V|

Bruker BioSpin



8

4

2

6

[ o

_ﬁ
-
10

=¥
B
-0

3

Bandwidth of
Q3 pulse

Compromise: Reduce bandwidth of selective pulse by a factor of 1.4
e Less aliasing of peaks outside SW.

e Some attenuation of peaks near edges of spectrum.
Bruker BioSpin



Availability

e Everything is included in Topspin 3.1

e Topspin 3.0: I can provide the AU programs and the modifications to the
Flowbar

Bruker BioSpin
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