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CarbonT2 Spectraon the AVII1800HD

1.0 Introduction

An awcarbont2 parameter set and link&CL I ST file from which aVDLIST file must
be generated prior to processing.adata set have been set up on the AVIIIBOOHD
spectrometer running under TS3.2 respectively.

The parameter set hald = 10 sec and 8 XVCLIST 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 véidblay (VD) values using the
vctovd command (see instructions15 and 16.)

D1 and the longesfD time derived from the large$tC value should be 3-5 times the
longest B in the sample compound., & always shorter tham.T

VDimax = [P2 +(2*D20)]* VCinax

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 withNVordPad and thevC 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.

|| uxnmrinfo INFO File 4 KB

|| uxnmr.par PAR File 24 KB

L | wechst 8/02/2018 10:20 p....  File 1 KB

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




2.0 Experiment Set Up

1) Create an experiment and usertpa command to read in the following parameter
set: awcarbont2 (d1 = 10 secy getprosol,
pulse programme awcpmgpg.
Checbigmod = Baseopt

2) Review default settings. These settings can hestef] if required.
TD(F2) =64K or 32K, TD(F1) =8
SW =240 ppm, O1P = 110 ppm.
D1=10sec
D20 = 400 usec = 0.000400 sec
NS=amultipleof 2,40r 8, DS=0, 2 or 4.

3) Typeased (enter) and review other parameters used in thenghbding the linked
VCLIST file = AWCARBONT2-8.

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. Bevalues calculated from
the AWCARBONT 2-8 file's VC values using thectovd command (see stefiS
and 16) whenP2 = (180 degree pulse)24 usec andD20 =400 usec = 0.0004 sec
are shown below.

& x
1 & awrarbont2-8 (C=\BrUQr\TDPSPinlSPW\E--- & awcarbont?-8 (CABrukerTopSpin3.5piThe..,
1 File Edit Search File it Search
1k “IH 1 |p.oo32960 i
1]z |16 2 |D.0131840
1 |64 i 3 | 0.0527360
1 | 256 ( 4 | 0.2109440
| |5 | 1000 8 5 | 0.8240000
& | 3000 d & | 2.4719999
7 | 6000 i 7 |4.9439998
8 | 12000 5 |9.8879995
- g g
A [ = B

AWCARBONT2-8 VC filevalues

5) Set receiver gain usirigGA (important!).

6) Typeedp (enter) and check th& (F2) = 32 or 64K, SI(F1) =8, WDW (F2) = EM,

Calculated VD times (sec)

LB (F2) = 1.0-2.0 Hz or other value of your choice.

) Reference

Sl % 65536 8 Size of real spectrum

SF [MHz] 201.1677035 800.0300000 Spectrometer frequency

OFFSET [ppm] 22949460 9.70782 Low field limit of spectrum

SR [Hz] 0 0 Spectrum reference frequency

HZpPT [HZ] 0.733596 1.251950 Spectral resolution

SPECTYP c13 ~ | Type of spectrum e.g. COSY, HMQC, ...
) Window function

Wow EM v || SINE ~ | Window functions for trf, xfb....

LB [Hz] 1.00 0.30 Line broadening for em




7) Start the acquisition using t@& command.

8) When the experiment has run typser 1 (enter) to read in the first serial file which
will appear in a TEMP screen display window.

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

rz ~TEMP 1 1 D:\uig\AVITHDE00' data\norskvi\nmr = .5;3,}
| Spectrum | procPars| AcquPars | Title | PuiseProg | Peaks | integrals | sample | structure | prot | Fid | Acqul
fid 1 from "f\?’o T1+T2" 208 1 DAuic'AVIIIHDBOO\data\norskviltnmr @'
—
: ; B
i N | ‘ L L Ll .
I T T T ‘ T T T T ‘ T T T T ‘ T T T T I I
200 150 100 50 ppm]

10) Typeedp (enter) and note the phase constants for thisgspeciThePHC1 angle
may be in the range -500 to -700 degrees.

PHCO [degrees]
PHC1 [degrees]
PH_maod

(a Phasa@rrection

234170
518168
pk

11) Close th&d EMP window and reload the;ata set file.

12) Typeedp (enter) and enter the phase constants notedpritabove into thE2
PHCO andPHCL1 cells and checRH_MOD = pk. F1 cell info is not used. A large
negativePHC1 value will likely be required.

PHCO [degrees]
PHCT [degrees]
PH_mod

#) Phase correction

234170
-518.168

[Pk

Oth order correction for pk
1st order correction for pk

- Phasing modes for trf, xfb, ..

13) Typexf2 (return) to transform the 2D data set followedabg? (return) to baseline

smooth it.



14) Provided phase constants have been correcthpdbieuransformed data set plot
should resemble that shown below. Black = a paditiphased signal. Signals will
drop off to zero intensity as VD increases.

[ 1 "s00T1+72" 208 1 DAuic\AVITHDAOD data\norskvivamr FFE .g:g]
| Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Plot | Fid | Acqu|
N L]
A I An hA & A | J i
13C T2 baseopt mode =y
i =10 s8c- [T
[ e
— o
. ]
_ . ‘ -
o i - ™
El | i r
T T I T T T T | T T T T | T T T T | T T T |
200 150 100 50 F2 [ppm]




3.0 T.Data 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

1 %vcto\xd @p victovd !El
: Enter duration of single loop: Enter constant duration to be added

q 1]

[ — v —
] | ok || cancel [ ok |[ cancel
Single VC loop value = p2 + 2 x d20 Not used.

17) Click Topspin'sAnalyse menu tab then it®ynamics sub-menu tab and click its
T1T2 tab.

= Start Acquire Process Analyse Publish View
4% Multiplets || /4. Line Shapes v[%; |~ Dynamics = @ Structures
D 9 1d *B*2 T *X#& @@ T1T2 (H12) i/l
E é 3d /B /2 § -V_q @a 0 -Erepare for Dynamics Center r—\
|M\E|M| : 18001 |Qynam|cs Center (dync) E
\ T | pemereammonmsonT TR | shec I

18) This will open the T1/T2 processing menu bar shméelow.

& Bruker TopSpin 3.5 pl 7 on KIEMI-NMR18 a3 norskvi

&) Start Acquire Process Analyse Publish View  Manage @
£ Back v Fid|| 42 [Peaks/Ranges | Bl Relaxation || Fitting | @ Calculation | =] Report

Click theFID tab and click thé&pectrum button in the screen panel that opens.

& Extract 3 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.

P FD [ spectrum | [ cancel

19) The screen panel shown below will appear

\
% ==
| Spectrum slice must be extracted From the 2d relaxation data
This Spectrum should correspond fo an experiment with the maximum or minimum delay time
1 All further data preparation will be done in respect to this spectrum.

Slice Number = |1

1| cancel |

Enterl in theSlice Number cell and click theDK button. This will display the
transformed spectrum ex the first (longasDL | ST value = the one that was phased
via therser 1 routine in steps 8 and 9.

(....next page)



2 ~TEMP 1 1 D:\uio\AVITHDAAO! data\norskvit nmr o [ .g;:.]
| Spectrum | ProcPars [ Acqupars | Title | PuiseProg | Peaks | Integras | sample | structure | piot | Fid [ Acqu]
fid 1 from "Q0 T1+T2" 208 1 DuIOWAVIIHDEOO datainorskviinmr | 5
[ o
=
} } ( “ { |
I L | I
T T T T T T T T T T T T T T T T T T I
200 150 100 50 [ppm]

20) Expand the spectrum that appears in the usuabwdylick thePeaks/Ranges
menu bar tab.

'~ Fid| A+ peaks/Ranges| E] Relaxation| [ Fitting| @ cCalculation | [ Report

Acquire  Process Analyse Publish View  Manage

& Define Peaks and/or Intervals

2}

IT you choo!
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 module, you can define integration regions.

| Manual Integration H Manual Peak Picking || Automatic mode H Cancel

Select thevlanual integration tab, close any screen messages that appear, and

integrate selected peaks in the usual way .

2 ~TEMP 1 1 D:\uic\AVIIHDBO00\data\ norskvi\nmr | = ﬁ|
‘4’@@‘—?*@.&‘\—\II,%.*Z/Zc*X.—‘iTt*,%EJJ.I‘
row 1 from "BOO T1+T2" 208 1 D:uio‘AVIIIHDBOO\data\norskviinmr [ ?
Monise Sensitiwvity: 1.0 : t\} r=
13£.97 ppm / 26748.56 Hz L
Sup = 3.5456 a2
DEFINE REGION MODE o
Define: Drag using left mouse button __m
Return: Left-click highlighted icon C
Fo
Fe
e
o i 4l . L o
(=] o0 b 1e] -
b=4 09 o b [
: c:J Iq[ H I -
=4 L
o T ) T S T T T L e R 1
132 130 128 126 124 122 120 [ppm]




21) Click the 'Save Region As" icon button (=the floppy disk icon with A below &nd
then itsExport Regionsto Relaxation Module and .ret. tab.

I_IDII

=4 7T ¢ X g
- = 7 Save Regmns TU m[mg'
Save Regions To 'reg’
Export integration regions
Export Regions To Relaxation Module and _ret
save & Showlist -

22) Click theRelaxation menu talbutton, note any screen messages that may appear
and close them. Seleattensity or Area in the plot window that appeai&rea is
invariably the better choice (next page).

Acquire  Process Analyse Publish View  Manage @

v~ Fid | A+ Peaks/Ranges E]Relaxation| |\ Fitting| @ Calculation  [5] Report

2 Lglosation "800 T1+72" 208 1 Di\uic\ AVIIHDEO0A dats)\ norskesi\nmr E@@]
» 152 jinjasalie @ @1
Fitting type To20 g
© Intensity i=FrexptTi) : }E
@ Arez Ragion { from 131 742t 131 537 ppm
=4
1of4 : S
Data preparation is dol E
s
. Py
Lo
[ w
7 x E : o
— 77—
i T (] 2 4 6 8 [s]

Note: The T1 equation appears in error in this thgp

23) Click theFitting menu bar taland note the comments abontensity or area
options in the screen display that appears ane dos

Acquire  Process Analyse Publish View  Manage @
v~ Fid| ) Peaks/Ranges| E/]Relaxation | Fitting @ Calculation [7] Report

& Fitting Function =]

ks

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

Close |

24) When theFitting function message screen is closed a panelRéthxation
parameter s (split into two screen captures below) will appear

(...next page_



& Relﬁation parameters

1 FID # for phase determination
-3.0629 Left limit for baseline correction
-8 7074 Right limit for baseline correction |
5 Number of drift points

1.0E-5 Convergence limit

8 Number of points

1 First slice

1 Slice increment

1.4 Peak sensitivity

| ~ Function Type

1 Mumber of components
vdlist - | List file name

0.001 Increment (auto)

pd ~ | to pick data points

[teration corF{rol parameters

l’%uesses || Reset |

Additional Parameters

] _10000_0 GAMMA(HZ/IG)

: ;10.0 LITDEL{msec)

1000 | BIGDEL (msec)
GRADIEN{G/tm)

10

| OK || Apply || Cancel ] ;

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

26)

27)

Click thedoublered arrow in the T2 plot's menu bar atNDT theCalculation tab

in the upper menu bar.

Acquire  Process Analyse Publish

View

v~ Fid| ) Peaks/Ranges | E|Relaxation |~ Fitting & Calculation | [ Report

Manage @

2 Lgaxation "800 T1+T2" 208 1 D:\uio\ AVITHDEOO data\norskui\nmr

==

B - + 4 isinflalsahg E DL
iCaIcuIaleﬁlfﬂrall peaks :
inen=ity 5 Texp(-4T1)
© Ared Reglon 4 from 119722 o 119558 ppm
T24210 20000000800008ms

14of4

Region 1 from 0.000 to|
T2 = 374.756m
Region 2 from 0.000 to)
T2 = 498.852m
Region 3 from 0.000 to,
T2 = 347727m
Region 4 from 0.000 to,
T2 = 219.323m

[*1e6]

50 100 150 200

0

T — T T T T T
a ] m | b o] 2 4

—
5 8 [s]

The plot's upper title line correctly has, but the T equation incorrectly

appears below it. This is a long standing Top$ning.

The + and - buttons in the upper menu bar carsbd to advance (or reverse) the

individual Tz plots.




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

29) TheReport tab in the .menu bar can be used to view fitteqgprt. A sample report
for one signal is shown below

Acquire  Process Analyse Publish View  Manage @
I Fig | e Peaks/Ranges E] Relaxation L Fitting| = Calculation ] Report

@p Fitting report
File Edit Search

Q Dataset :

e D:fuio/AVITIHDE00/data/norskyvi/nmr /800 T1+T2/208/pdatafl
3 |AREA fit :

4 I[t]= P*exp(-t/T2)

5

& |8 points for Integral 1, Integral Region from 0.000 to 0.000 ppm
7 |Results Comp. 1

g

9 |p = 6.630e-001

10 |r2 = 374 . 756m

11 |sp = 1.438e-001

1z

13 tau Ppm integral intensity

14

15 3.296m 131.615 2.7275e+008 5.933e+007
16 13.184m 131.616 1.3444e+008 3.1e+007
17 52.736m  131.614 1.2545e+008 3.4431e+007
18 210.944m 131.615 1.0141e+008 2.2007e+007
19 824.000m 131.615 4.0072e+007 4.2391e+006
20 2.472= 131.618 4.6224e+006 eliminated
21 4.944s 131.618 2.2506e+007 eliminated
22 9.888s 131.618 -3.6614e+006 eliminated




