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Proton T2 Spectra on the AVI-600 and AVI1-600

1.0 Introduction

An awprotont2 parameter set and link&ICL ST file from which aVvDLIST file must
be calculated prior to processing adkta set have been set up on the AVI-600 and
AVII-600 spectrometers running under TS2.1 and Z$8spectively.

The parameter sets habéd = 10 sec and 8 XV CLI ST values. The Tdata set is acquired
using thesmallest vclist value first. Prior to processingdata sets variable constant
(VC) values must be converted to time domain végidblay (VD) values using the
vctovd command (see instructions 15 and 16.)

D1 and the longe3afD time derived from the largest Walue should be 3-5 times the
longest B in the sample compound.> 16 always shorter thar.T

VDmax: [P2 +(2*D20)]* VCmax

T, data sets can be processed on the spectrometendéor off line using any version of
Topspin provided the linkedCL I ST file is either resident in the experiment's topelev
folder (= default setting: see below) or recreaiedopied into the off line terminal's
C:\Bruken\TopspinX.X\exp\stan\nmr\lists¥atder.

If required the VCLIST file that is present in teeperiment's top level folder can be
opened withiNordPad and thev/C values in it can be viewed and used to recreate the
original named/CLIST file from which theVDLIST file can be created using the
vctovd command.

INFO File 4 KB

|| uxnmrinfo 2/01/2017

|| uxnmr.par R File 24 KB

|| welist 8/02/2018 10:30 p....  File 1 KB

NB: The experimental copy of the variable consfi@tis named asclist irrespective
of the name of the source vclist file.

2.0 Experiment Set Up

1) Create an experiment and read inaer otont2 parameter sdt- getprosol).
Pulse programme epmg

2) Review default settings. These settings cardpested if required.
TD(F2) = 16K or 32K, TD(F1) =8
SW = 14 ppm, O1P = 6.3 ppm.
D1 =10 sec.
D20 = 400 usec = 0.000400 sec
D20 should be approx 40-60% of 50*P2 (eg 50 *1&a= 810 usec)
NS = multipleof 2,40r 8, DS= 0,20r 4.

3) Typeased (enter) and review other parameters used in thenbding the linked
VCLIST file = AWPROTONT2-8.



4) TheVCLIST file should have the entries shown below. Do rtetr ahe values in

this file. An alternatively namedCL ST file should be created if differemC and
D1 values are required for a particular compound.tBeé\ppendix to this
document for th& D values that arise from théC values below wheR2 = (180
degree pulse) = 16.2 usec andD20 = 400 usec = 0.0004 sec.

& %NPROTONTE-SiC:\Erul-.er\TupSpln3‘ﬂ\Exp\stan\nmr'|.|i:-ts\‘.-:'_l [=]
File Edit Search
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5) Setreceiver gain usiRGA (important!).
6) Typeedp (enter) and check th&t(F2) = 32K, SI(F1) =8,

7)

8)

9)

WDW!(F2) = EM, LB (F2) = 0.3-0.5 Hz or other value of your choice.

Reference
Window
Phase

|i Baseline

| Fourier

| NUS

Peak
Automation
Miscellaneous
| User

) Reference

si
SF [MHz]
OFFSET [ppm]
SR [Hz]

HZpPT [Hz]
SPECTYP

- Window function

WDW
LB [Hz]

F2

32768
600.1300000
13.31307
0

0.256882
UNDEFINED

EM
0.30

F1 Frequency axis

8

600_1300000

22001100
0
0.249924

- | | SINE
0.30

Size of real spectrum
Spectrometer frequency
Low field limit of specirum
Spectrum reference frequency
Spectral resolution
- | Type of spectrum e.g. COSY, HMQC,

= | Window functions for trf, xfb, .
Line broadening for em

Start the acquisition using t@& command

When the experiment has run tyyger 1 (enter) to read in the first serial file which

will appear in a TEMP screen display window.

TypeEFP (return) to transform it and phase it as per anabiproton spectrum.

|/ @ -TEMP 1 1 "C\Bruken\TopSpin3.0\data\ AVI-600 Set upnmr” e
Spectrum | ProcPars | AcquPars | Titie | PulseProg | Peaks | Integrals | sampie | structure | piot | Fig|
fid 1 from "AVII-600 T1+7T2 {04)" 4 1 "C:\BrukeriTopSpin3.0\data\avil-&Po Set upinmr"
£.12 ppn / 3674.38 Hz
Index = 16815 - 16849
Valwe s DOMES xel &
\ i . ‘I i
T T T — T T T T T
12 10 B 6 4




10) Typeedp (enter) and note the phase constants for this spect

PHCO [degrees] 21062
PHC1 [degrees] -40.841
PH_mod pk -

11) Close thef EMP window and reload the;Tata set file.

12) Typeedp (enter) and enter the phase constants notedpriétabove into thE2
PHCO andPHCL1 cells and checRH_MOD = pk.F1 cell info is not used.

Al Phase correction

PHCO [degrees] 21.062 0 0Oth order correction for pk
PHC1 [degrees] -40.841 0 1st order correction for pk
PH_mod pk * ||mc * | Phasing modes for irf, xib, ..

13) Typexf2 (return) to transform the 2D data set followedabg2 (return) to baseline
smooth it.

14) Provided phase constants have been correctlyps#ieuransformed data set plot
should resemble that shown below. Signals intezssgo from their maximum
positive value to zero intensity.

Spectrum | ProcPars | AcquPars | Title ]_%l_lse?rog_l Peaks | Integrals | Sample | Structure | Plot | Fid]
JM
h_[l\_,‘): A .
IH T2 ﬁBpom(s,jVD rmax 10 sec, : : -
Quinine in DB-DUSO sy : e
: L : ! : -
1 . ; o
: : F o
- o
g Ml F o
: . _ - .
‘ Feo
| : i | ; i C
[ ; : :
T T I T T T | T T T | T T T | T T T | T T T | T T T | T
12 10 8 6 4 2 F2 [ppm]




3.0 T2Data Set Processing

15) _Prior to processing aJddata set it is essential that variable constar®)Walues
are converted to time domain variable delay (VDues.

16) Typevctovd (enter) and click OK on the display panels thatespp

& velvd e & vitoud =

Enter duration of single loop: Enter constant duration to be added

0.0008162 0

| Ok Cancel |

See the Appendix for the calculation of this value. Not used.

[ ok || cancel

17) Open Topspin‘&nalysis menu and click it /T2 Relaxation tab. If other Bruker
processing software has been installed on thergmeeter terminal, as may be the
case on the AVII-600, select tAenalysis menu'sTopspin T1/T2 module tab and
open itsT /T2 Relaxation sub-menu tab.

ip B Prgfges LI oo Jurarl B i e
Fil Ect View Processing Ansfyss. Opbors VWindow Help
g M 50 @ S5 Ao Cafibration... [ L h
w ay PR Pikng. . o)
LAl ol 3 b integragion.. [t}

| 1 it | Lo Thampie SoRtinam Dy =
[ PR AL T4/T2 Redanmiion

i = 5 5

Al REuEpe Anaiysis

This will open up the screen display shown below.
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o | Close |
B s e
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kil ] Ee LIL A it
; ] ] E - Peaks/Ranges E
ki 1 Fo i
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18) Click theExtract Slice button and then the clic®pectrum button in the panel that
appears.

& Extract a row from 2d data [

. 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_| | spectum || caincel |




19) Enterlin theSlice Number cell and click theOK button. This will display the
transformed spectrum ex the first (short®S0L1ST — VDLIST value = the one
that was phased via theer 1 routine in steps 8 and 9.

& (=]
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 =

Lo [ cance |

20) Expand the spectrum that appears in the usuabwdyntegrate selected peaks in it
Integrals should start and terminate as close ssilgle to the edge of a peak.

21) Click the 'Save Region As' icon button (= 3rd from the right in TS3.2's tingper
menu bar, or towards the left hand side of the niErun TS2.1) the one with the
floppy disk icon + A below)itand then it€xport Regionsto Relaxation Module
and .ret. tab.

: 2 ~TEMP 1 1 "C\Bruker\TopSpin3.0\data\AVI-G00 Set up\nmr" =
- el =L Ik HEH J ‘ %l NMR Relaxation G
| ; " !
flow 1 from "AYII-600 T1+T2 (04)" 4 1 "capry  Save Regions To 'intrng
Nouse Sensitiwity: 1.0 ] Save ReglOnS To ‘rEQI
2 gp‘;lzzms'm He Export integration regions '
um = - . .
e ] Export Regions To Relaxation Module and .ret.
Hefine: Drag uzing left mouse bucton ; Save & Show List
Beturn: Left-click highlighted icon 2 s = e oo o
[ 4
L vy :
|- iy
F Peaks/Ranges
= 4
- ol Bd -
: Relaxation Window
e e e LA s B e s s e s e e e
2.5 8.0 7.5 7.0 65 4 it

22) Click theRelaxation Window button and seledntensity or Area in the plot
window that appearsAreais usually the better choice.

@ &f‘ {*;@ -+ 4 EE:E == ||§H_!E_ Eﬂ Fl_g B @1: [ NMR Relaxation Guide

Fitting type _7% Lg ‘ Close |

© Intensity B=Pesp(T1) : T —
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Current Integral : : L ‘\/\N‘ Fitting Function

1of4 L8 +

o ; smadl S Extract Slice s
Brief Report i -]

Data preparation is done.
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eyt

+
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[ o Display Report
T
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e s e e e e LA e e e e e
0 2 4 5 g Is] Print/Export

The plot's upper title line correctly has, but the T equation incorrectly
appears below it. This is a long standing Topdpig.




23) Click theFitting Function button and note the comments abiotensity or area
options in the screen display that appears ane dos

& Fitting Function =]

I

, Please select the function to which the peak intensities or infegrals
are io be fitied, depending on the experiment which produced the relaxation data.
Settings dialog provides all possibilities for Relaxation analysis adjusiment

Close ‘

24) When the Fitting Function message screen is claggghel with relaxation
parameters (split into two screen captures beloilVappear.

ip Relaxatilén parameters =]
General Parameters
E 1 FID # for phase determination
4 [1000.0 Left limit for baseline correction
; -1000.0 Right limit for baseline correction
5 Number of drift points
1.0E-5 Convergence limit
8 Number of points
1 First slice [teration control p‘é‘?ameters
1 Slice increment Guesses || Reset |
Additional Parameters
Fitting Function
10000.0 GAMMA(HZ/G)
uxnmri2 ~ Function Type
10.0 LITDEL(msec})
1 Number of components
100.0 BIGDEL(msec)
vdlist - | List file name .
10 GRADIEN{G/cm)
0.0010 Increment (auto)
pd ~ | to pick data points L oKk |[ appy || cancer |

25) CheckFunction Type = uxnmrt2 (important!)andList file name = vdlist.
Other cells/values can be left as they are (=ulesattings). ClickApply and
OK and close the window.

26) Click thedoublered arrow in the menu bar at the top left of the plot windamd
NOT the single red Start Calculation arrow buttonhi@ NMR Relaxation Guide
menu below the Fitting Function button.

S O& - + 4 7= inlllg [ hg @il b NMIR Refasation Guice
Fitting type () : : _g ‘ Close ‘
! Intensity IB=Praxp(tT1) LT T
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1 0fd 5.55's ‘_ 8 4
| @ Extract Slice Py
Brief Report B 1 ’%‘_
= o PSSt J
Region 1 from 0.000 to 0.000| re i Start Calculation
T2 = 1730s L i L
Region 2 from 0.000 1o 0.000| T8 | PpeaksiRanges =
T2 = 1.02%6s s L = .
Region 3 from 0.000 to 0.000| : i — )
| < Display Report
T2 = 500812m g ‘ _| p \l P
Region 4 from 0.000 to 0.000] : 4 : L L
! L elaxation Window i
T2 =  G7.079m ; - N Y 57
o e e T S e B e B e i s B B
m 3 0 2 4 1] g8 [s] Print/Export

The appearance of tha €quation in this screen is a long standing Topgpror



27) The + and - buttons in the upper menu bar camskd move through the series of T
plots.

28) Fitting type (ntensity or Area) can be changed in the plot display. If this is&lo
clicking thedouble red arrow will recalculate the Fresults and update their plots.

29) The NMR Relaxation Guide has buttons which candszluo display and/or pringT
results. A sample report for one signal is shoetow. Zero value points (=
completely & relaxed) will be eliminated.

1 |pataset :

& C:\Brukexr\TopSpin3.0\data\AVII-600 Set upy\nmx/AVII-600 T1+T2 (04) /4 pdat
3 | ARER fit :

4 I[t]= Prexp(-tfT2) |
5 N
6 |8 points for Integral 1, Integral Region from 0.000 to 0.000 ppm

7 |Results Comp. 1

8

9 |p = 9.604e-001

10 |12 i 1.739s

11 | sp = 1.701e-002

1z

13 tau pPpm integral intensity

14

15 3.265m 8.678 1.2121e+009 8.4462e+007

1s 13.05%m 8.678 1.1564e+009 8.3%9e+007

17 52.23Tm 8.678 1.1264e+009 8.1068e+007

18 208.947m 8.678 1.015%e+009 7.3884e+007

10 816.200m 8.678 7.1253e+008 5.182e+007
20 2.449s 8.678 2.9497e+008 2.1651e+007
21 4.897s 8.678 8.5271e+007 6.1691e+006
22 99,7945 8.678 7.6621e+006 5.3511e+005




Appendix

VD values derived fronvC values wherP2 = (180 degr ee pulse time) = 16.2 usec
andD20 = 400 usec = 0.0004 sec.

VD = [P2 +(2*D20)]* VC

A B C D E F
1
2 p2 I [ 16.2)usec 180 degree pulse timel
2
4 d20 0.0004|sec
5 0.400|msec 50 x p2
i 400 usec 810 usec
7 d20 should be 40-60% 50 x p2
8
9 | p2+(2*d20) | 816.2000000|usec
10 0.8162000|msec
1 0.0008162|sec
12
13 VC WD usec VD msec VD sec
14 4 3265 3.20 0.0033
15 16 13059 13.06 0.0131
16 64 52237 52.24 0.052
17 256 208947 208.95 0.209
13 1000 816200 816.20 0.816
19 3000 2448600 2448.6 2.45
20 6000 4897200 4397.2 4.90
21 12000 9794400 9794.4 9.79




