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1D-SELECTIVE NMR Experimentson the AVII1HD-800

1.1 Introduction

aw coded 1D-SELECTIVE xperiments use softLi&docusing pulses with a default
prosol Table linked pulse time of 80000 usec. ®plswers are read in using the
getprosol command.

The effective excitation window of an 80000 use0°Is®ft pulse experiment is ca 25 Hz
For a wider or narrower excitation window use ohthe power and time combinations
below. The greater the pulse power attenuatiogédtahe db value) the narrower the
excitation window. Adding 6 db halves the pulsevpr.

Selective pulse power + time combinations
Default: 80000 usec at the PLW level read inHggetprosol command .
Other: 40000 usec, subtract 6 db to the PLWllezad in by thgetprosol command
120000 usec, add 3 db to the PLW level read ithbgetprosol command
160000 usec, add 6 db to the PLW level read ithbgetprosol command
240000 usec, add 9 db to the PLW level read ithbgetprosol command

1.2 NSx TDO option

1D-SELECTIVE experiments can be run using th8 x TDO option whereNSis a
multiple of 8, 16, 32, 64 (etc) aficDO is any number >1.

Do NOT use th8 R command as BIS x TDO experiment proceeds. Multiples NS
scans will be automatically saved and can be psatessing the FT or EFP commands
the experiment proceeds. A run can be termindtadyatime using th&T OP (NB not

the HALT) command. This will ensure a multiple of 4 orc@uss is saved as is required
by some of the selective excitation experiments.

1.3 1D-SELECTIVE NMR Experiments

The following 1D-Selective experiments have bedrupeon the AVI and AVII 600
MHz spectrometers

2.1 SELCOSY gspectra
2.2 SELTOCSY gspectra
2.3 SELDIPSI2 spectra

2.4 Phasing SELNOESY and SELROESY spectra
2.5 SELNOESY spectra

2.6 SELROESY gspectra

2.7 SELROESY.2 spectra

2.8 SELHSQC and SELHSQCND spectra
2.9 SELHSQC-DIPSI2 and SELHSQCND-DIPSI2 spectra



2.1 SELCOSY Spectra

Parameter setawselcosy (+ getprosol)
Pulse programmeselco

TD =64 K,SI =64 K,SW = 20 ppm.
01 = Frequency in Hz of signal to be selectivelyretated. O1 Excitation is applied
on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 8 or 16PS= 4 or 8.
orNSx TDO scans wher&@DO = any positive number.

D1 =1 sec or other time of your choice.

D14 = 1/434--1 whereD14 (the interval between the hard°3hd soft 189pulse is
corrected by half the width of the soft 180 degrakse. In practice B14 value in
the range 30-40 msec (default 35 msec) generalikswwoell irrespective oflh—n.

P12 = 80000 usecSPW 2 = shaped pulse power read in using the getprasohwand.

Process witleEFP (appliesL B , typically use 0.1 - 0.3 Hz),
Phase the spectrum to affaniti phase positive and negative signal intensities.

Alternatively process the spectrumBg (Power) mode to afforgositive correlation
peaks (see the next page).
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Power mode (PS) processing of a SEL COSY spectrum

To convert an antiphase SELCOSY spectrum genebgtedrmalFT or EF processing
to aPower Spectrum (intensity squared spectrum), type:

PS (return),

abs (return) to center the spectrum of on its baseline

click the/8 button several times until the spectrum is appabgly scaled.
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2.2 SELTOCSY Spectra

Parameter setawseltocsy (+ getprosol)
Pulse programmeselmligp

TD =128 K,Sl =128 K,SW = 20 ppm.
O1 = Frequency in Hz of signal to be selectivelyretated. O1 Excitation is applied
on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO0 = any positive number.

D1 =1 sec or other time of your choice.
D9 = 80 msec for medium range correlations or otinee bf your choice.
160 msec for long range correlations, 6-15 msesHort range correlations.

P12 = 80000 usecSPW 2 = shaped pulse power read in using the getprasoh@and.
PLW10 = TOCSY spin lock power level read in using thgpgesol command.

Process withEFP (appliesL B, typically use 0.1 - 0.3 Hz); all peaks should bsipve.
Strongly coupled peaks may exhibit some negatitraer lines which tend to decrease
asD9 s increased.
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2.3 SELDIPSI2 Spectra

Parameter setawseldipsi2 (+ getprosol)
Pulse programmeseldigp

TD =64 K,S =64 K,SW = 20 ppm.

O1 = Frequency in Hz of signal to be selectivelyretated. O1 Excitation is applied

on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO0 = any positive number.

D1 =1 sec or other time of your choice.
D9 = 80 msec for medium range correlations or otinee bf your choice.

160 msec for long range correlations, 6-15 msesHort range correlations.

P12 = 80000 usecSPW 2 = shaped pulse power read in using the getprasoh@and.

PLW10 = TOCSY spin lock power level read in using thgpgesol command.
Process with (applidsB, typically use 0.1 - 0.3 Hz); all peaks should bsifive.
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2.4 Phasing of 1D-SELNOESY and SELROESY spectra
NOESY and SELNOESY peaks may be positive, zero or negative depending on

correlation times whered&OESY and SELROESY peaks are always positive.

In aclassic NOE-difference experiment a positive NOE is one which affords a positive
enhanced signal relative to the residual negatregliated signal observed when a

reference spectrum is subtracted from the irradigpectrum.

A C
100 18 100 B+ co0
Spectrum A
—
B 100 A 00
A 105

NOE Difference Spectrum
(Spectrum B - Spectrum A)

Spectrum B,

Signal A irradiated (partly saturated),
Signal B enhanced by 5%,

Signal C not enhanced

Signal B shows a positive NOE
relative to a negative signal A peak

A positive NOE is one in which a positive enhanced peak is observed relative to a

negativeirradiated peak in a 1D-SELNOESY experiment , or a negative diagonal peak

in a 2D-NOESY experiment.

An example of a signal showing a positive ROESYoese and a negative NOESY

response is shown below
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2.5 SELNOESY Spectra

Parameter setawselnoesy (+ getprosol)
Pulse programmeselinogp4

TD =64 K,Sl =64 K,SW = 20 ppm.
O1 = Frequency in Hz of signal to be selectivelyretated. O1 Excitation is applied
on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 4, 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO0 = any positive number.

D1 = 1 sec or other time of your choice.
D6 = 0.5 t0 0.8 sec (NOESY correlation time).

P12 = 80000 usecSPW2 = shaped pulse power read in using the getprasohwand

Process witlEFP (appliesL B, typically use 0.1 - 0.3 Hz).

Phase the spectrum to affordegative excited signal. NOESY peaks maypumsitive,
zero or negative depending on correlation times. COSY artifactiqseax strongly
coupled signals may occasionally be present in NO§&ctra.
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Upper: 7-9 ppm region of the 800 MHE NMR spectra of quinine in &DMSO.
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2.6 SELROESY (CW spin locked) Spectra

Parameter setawselr oesy (+ getprosol)
Pulse programmeselr ogp

TD =64 K,Sl =64 K,SW = 20 ppm.
O1 = Frequency in Hz of signal to be selectively etated. O1 Excitation is applied
on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 4, 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO = any positive number.

D1 = 2 sec or other time of your choice
P15 = 250000 usec (ROESY spinlock time)

SPW?2 = Shaped pulse power level (read in by the getphrasmmand)
PL11 = ROESY CW spin lock power (read in by the getpfa®mmand)

Process witlEFP (appliesL B, typically use 0.1 - 0.3 HzPhase the spectrum to afford a
negative excited signal and positive ROESY peaks. Negative or antiphase TOCSY artifact
peaks may be present in ROESY spectra.

Ta00 1H check ouat™ 13 1 "I'_':'-,1_-':ru=rze1.'i.'I‘-:-p:“pir.-L-':.ljll,r_iata‘pé.‘-.l’l'T_I—EE!Ij :"rELp"-I‘-_"l_]ﬂE".‘ Q
£ Spale : 05162 Shift o 0.03FS5 ppw = 29,9637 Hz [ =
y 5 : b : =
— o
“ | ¥
& Ltk by i

"800 1H check cut” 26 1 "C:\BrukeriTopSpin3.0)data)AVIII-500 $Etli‘11?mr"|:_
Scale : 7.76l6 Shift : 0.0225 ppm = 17.9782 H= _g
J 2 . B X

{ g : : : i
"800 1H check out™ ‘24 1 "Ci\BrukeriTopShins:0hydatah, =<

_ 1

8.5 8.0 7.5 [ppm]
Upper: 7-9 ppm region of the 800 MHE NMR spectra of quinine in &DMSO.
Center: SELROESY spectrum ex the signal at 7.39 ppm witWP1 = 20.48 db
Lower: SELROESY spectrum ex the signal at 7.39 ppm Ritliv11l = 8.48 db

In this example strong negative TOCSY artifact peaks are seen at 7.52 ppm, even when the CW
SELROESY spin lock power is attenuated by 12 db (ie: reduced from 8.48 db = the prosol Table
valueto 20.48 db). TOCSY artifacts are generally much less significant in pulsed spin locked
SELROESY.2 spectra (see Section 3.7).



3.7 SELROESY 2 (pulsed spin locked) Spectra

Parameter setawselr oesy2 (+ getprosol)
Pulse programmeselrogp.2

TD =64 K,Sl =64 K,SW = 20 ppm.
O1 = Frequency in Hz of signal to be selectively etated. O1 Excitation is applied
on resonance at the middle of SW. Check SW is wide enough.

NS = multiple of 4, 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO = any positive number.

D1 = 2 sec or other time of your choice.
P15 = 250000 usec (ROESY spinlock time)

SPW?2 = Shaped pulse power level (read in by the gegprmmmmand).
PLW27 = ROESY pulsed ROESY spinlock power (read in leydbtprosol command).

Process witlEFP (appliesL B, typically use 0.1 - 0.3 Hz)Phase the spectrum to afford
a negative excited signal and positive ROESY peaks.

"800 1H check out™ 1% 1 “C:yvBrukeriTopSpins.0hdata\AVIII-go0 SEtI:i‘-.n.mr"l__—El

T e

¥ ] ; Scale ! 0.1904 | =

]

i : : — &

: : S

— o

g i 3 g 5 L =]

: : b : 3 - B

"800 1H check out™ 27 1 "CiyBruker\Top3pin3.04%data\AVITIT-S00 Setpirmr'™ B o
i soale T B.00 =

- o

: — o

-

| | : W( 1
T T T T | T T T T | T T T T | T T T T e

BS B.O 7.5 [ppm]

Upper: 7-9 ppm region of the 800 MHE NMR spectra of quinine in &DMSO.
Lower: SELROESY2 spectrum ex the signal at 7.39 ppm RittW11 = 8.48 db

Antiphase (mixed positive/negative) TOCSY artifact peaks may occasionally be present in
SELROESY.2 spectra. TOCSY artifact peaks are generally much less significant in pulsed spin
locked SELROESY.2 spectra than is the case for CW spin locked SELROESY spectra..



2.8 SELHSQC and SELHSQCND Spectra

Parameter setawselhsgc or awselhsqend (+ getprosol)
Pulse programmewse hsgegpsisp or awsel hsgendgpsisp

Prior to running S8ELHSQC experiment run a standal®C or DEPT experiment and
determine thé1 frequency of thé3C signal in Hz to be selectively excited. Enter this
value a€02 (H2).

TD=64K,S =64 K.
SW = 20 ppmO1P = 8 ppm. Adjus&W andO1P as required.
02 = frequency of théC signal inHz to be selectively excited.

NS = multiple of 8 or 16DS =4 or 8.
orNSx TDO scans wher&D0= any positive number.

D1 =1 sec or other value of your choice.

D24 is automatically calculated fro@NST2 ({Jc-H).

CNST2 =1Jc.4; typically 125 to 160 Hz for Sgsp’ carbons. Furan or pyrrole ring
carbons adjacent to hetero atoms will hal/e 200-220 Hz.

Shaped pulse types and powers are read in byetpeosol command.

Process witlEFP (appliesL B, typically use 0.1 - 0.3 Hz).
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ppm (02 = 26475 Hz). Thg correlated proton signal occurs at 7.95 ppm.



2.9 SELHSQC-DIPSI2 and SELHSQCND-DIPSI2 Spectra

Parameter setawselhsgc-dipsi2 or awselhsgend-dipsi2 (+ getprosol)
Pulse programmewse hsqcgpdigpsisp or awsel hsqcgpdigpndsisp

Prior to running S8EL HSQC-DIPSI 2 experiment run a standa®C or DEPT
experiment and determine tl frequency of thé3C signal inHz to be selectively
excited. Enter this value &2 (Hz).

TD=64K,S =64 K.
SW = 20 ppmO1P = 8 ppm. Adjus&W andO1P as required.
02 = frequency of théC signal inHz to be selectively excited.

NS = multiple of 8 or 16DS =4 or 8.
orNSx TDO scans wher&DO = any positive number.

D1 =1 sec or other value of your choice.

D9 = 80 msec or other time of your choice (6-160 msec)

D24 is automatically calculated fro@NST2 ({Jc-H).

CNST2 =1Jc.4; typically 125 to 160 Hz for Sgsp’ carbons. Furan or pyrrole ring
carbons adjacent to hetero atoms will hal/e 200-220 Hz.

Shaped pulse types and powers read in bgdtp osol command

Process witleEFP (appliesL B, typically use 0.1 - 0.3 Hz).
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7-9 ppm regions of th6EL HSQC-DIPSI 2 (lower) andSEL HSQCND-DIPSI 2 (upper)
spectra determined for quinine ir-DMSO with selective excitation of tHéC signal at
131.6 ppm (02 = 26475 Hz). Thécorrelated proton signal occurs at 7.95 ppm.

Correlated *H NMR signals observed in coupled SELHSQCND-DIPSI 2 spectra show 1J,
2J, or "J 13C-1H couplings depending on the number of bonds between the selectively
excited 13C signal and correlated proton signals.



