TOPSPIN-UM edition 1/4/2010

HOW a basic Spectrum is generated
via pulse NMR ?

» Theoretical Background: Part One, the Basic

“*Acquisition parameters.
Timing sequence and pulse. Il ey gy
“Basic receiver ---- RG , AQ & TD
“*How all these parameters are stored: Data organization.
“*Multiple scans pre-requisite:
“*Homogeneity --- lock and shim

Practical Procedure: ( Demo during Lab sessions )

5 Mwmmkm |
2.sample up o]
Foaamgple doven [§]
«Set Up menu.

Fopress +<Optimization menu.
The rest of the slides show the abstract from the
Demo. Data acquisition and basic processing.

Basic-1d-

From: win2010..Y.F. Lam

A typical Pulse NMR spectrometer & MARVIAND

Dual cylinders:
Iiquid Nitrogen
Console & Helium

electronics

Basic-1d-win2010

From: introduction-
ir uctior Dec 29 2009 yflam

chema471-r3
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Gauge for
proper
position of
solution
inside the
NMR tube

Load sample into magnet
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Adjust NMR tube B MARYLAND

Hold sample tube steady while
screwing spinner in & up!

Probe Coil
NMR detector

Basic-1d-win2010

1/4/2010
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Set Up: via the Control Center PC & MARVLAND

With Bruker NMR
Software TOPSPIN

Bruker NMR software: TOPSPIN & MARVLAND

[# Bruker TOPSPIN 2.1 on AM400 as chem471

DamMmeEée EHE 2dad & A L T E N bp bl 2 B 1. Setup temperature control (advance only)
2pwp s EREARAQE o BE - 0+ K 4| 2sample up [e]]
4 - - 3.sample down [ij]
Ec i SR YRR 8 Acvi_2my_06mL 1 1 cichernd71 nytko-au; R new]

e i ‘ Spectrum | ProcPars| AcquPars | Tite | Puls | 5. Select standard application:
(2 CABruker TOPSPIN { ++ saloct applications begin with Ac
= cihchemd 71 : ++ golnct applications hegin with Ah*
#-0 demo-only - applications begin wh
) john-Teb 5 **select selective excitation Asel*
I keonnar-jan ** select only 2D
=) nytkao-august g *++ display all available rpar A*
6.Load hardware values [geiprosol]

{0 Advil_2mg_0.8mL
12 yflam-no-expire-date

0 [ppm]

Acuisition infarmation WTU
[Kelvin]
293.0

no acguisition running
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4. “new” CREAT YOUR WORK SPACE *“ FILE” ﬁl\udN‘\wREYIM[HTI\YTDm

UM Setup
1. Set up temperature control (advance only)
2.sample up [ej]

3.sample down [ij]
4.create data set [new]‘.!
5. Select standard application:

** gelect applications begin with Ac
** gelect applications begin with Ah*
**select selective excitation Asel*

Link: Data File Structure

. Prepare for a new experiment by creating a new data set and
select only 2D fl | initializing its NMR parameters according to the selected experiment type

*** display all available rpar A*
6.Load hardware values [getprosol]

MNAME your-tata-collected-in-march
EXPNO 1

PROCHOD 1 Regular NMR

DR Csintim research groups
USER Wixin-mar

Solvent CDCI3

Experiment Use current pararms
TITLE

not be replaced with the new experient
v

F\/hen you [oad Experiement In this window, Content of Title wil

ok || cancel | [ morewnro... || Hew |

An experiment is a chapter (example shown # 3) & ARVIAND
within a work book Data Set, NAME. (example shown “example2”)

'-— example2 3 1 cichem471 john

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals| Sample | Structure | Fid | Acqu

'- examplez 3 1 ciichemd71 john
Spectrum | ProcPars | AcguPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Fid | Acqu

I- example2 3 1 ciichemd71 john

e | 1

<||| Experi
Width
Recer
|| Nucle
Durati
Powe
Progr:
Probe
Lists
Wiohh
Lock
ALto
Miscel
User
Routi

Title of t
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Set up the experiment: B AT
Eﬁ 5. RPAR (load a specific NMR application into workbook all
pages).
e 6. GETPROSOL (update values of the power settings)

1. Set up temperature control (advance only)
2.sample up [B]]__ Examples:
eréate data set [new] e 1D proton: Ahl
5. Select standard application:
*+ select applications hegin with Ar e 2D measurements: A2d* e.g. A2d_cosy
** select applications begin with Ah*
**gelect selective excitation Asel*
** select only 2D
**+ display all available rpar A*
6.Load hardware values [getprosol

u ugetprOSoln |Oad Settlngs ﬁunwsnswv oF

Rr\PrUIII‘.’l ProcPars Acquiar Tite Pulv?m-‘, Praks IﬂlFl‘I'SH SzmnIP Structure | Fid Arau)
CARIEY S| installed probe. 5 mm DUL 13C-1HWD Z-GRD ZB452/0010

¥ General

PULPROG igan

o .u‘_-‘Jdt

NS {2000 .

os I Caution: other
SWH [Hz] 2717391 parameters are NOT
gl i o loaded with this

RG |32800 command!

DWW [8] 18 400 .

DE 4] 6.50 ) s

D1 [s] 2.00000000 on delay, 1-5° T1

a1 g 0,03000000 . D11=30m

TDO 1 Dimensson of accumulation loop

i v c T
Corresponding

NUC 13c Edit Nutleus for channel 1
to the hardware P1 3] 7 60l F1 thannel - 80 dagrea high pawer putse
PL1 [dB] 0.00 F1 channel - power fevel for pulse (defaut)
(prObe and PLIW W] 12353807423 F1 channel - power level for pulse (defaun)
SFO1 [Miz] 1509140012 Frequency af nfsene channel

solvent). s LAy

Cnannel 12

CPOPRG2 waltz16 [ 11[E] Fe name tor cpa2

NUC2 1H [Eat.. | Nucleus for channel 2

PCRO2 [jis] 6200 F2 channel - 80 degres puise for decoupiing seq
PL2 [dB] -1.00 Pawer PL2

PLIW [W] 20 60120539 Power PL2 in W

PL1Z 8] 1162 F2 channe - power leved for CPOVES decoupling
PL1ZW [W] 1113124897 F2 channel - power level for CROVBE decoupling
SFO2 M) 600.1324008 Frequency of ouserve channel
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ﬁ UNIVERSITY OF

Optimization and data collection: 1 D NMR

1§ BT (R i ez 8 100 Processing  Oct-600
1.Recall standard shims [rsh shim.current]
2.Auto lock to solvent [lock]
3.Use Keypad to Shim
**600MHz only [topshim]
4.Tune probe* [wobb]
5.Modify parameters as needed [ased]

6. Auto gain adjust [rga]

7.8tart measurement [zg]

** auto shim -overnight 1D expt.
==== optional

** duplicate data set [sav]

Console

D-NMR
ock & shim
electronics

rpar
getprosol

LOCKING to the solvent of your sample!

ety Il Basic Optimizati lll. Basic

FE$ S

Acuisition |
no acquisition ru
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Receiver

A/D Converter

4 solvents table

ACEtic

“Jacetone
JceD&

CD2CI2
CD3CN
CD3CK_SPE
CDCI3
CH3CN+D20
CH3OH+D20
D20

DEE
Dioxane

DOME

DF

DME0

Et0D
HZO+D20

acetic acid-d4
acetone-dg
benzene-ds

ﬁ UNIVERSITY OF

methylenechloride-d2

acetonitrile-d3

LC-SPE Solvent (Acetonitrile)

chloroform-d

HPLC Solvent (Acetonitril/D20

HPLC Solvent (h
deuteriumoxide
diethylether-d10
dioxane-ds
dimethylgther-de

ethanal/™

Click to

select solvent

in your
sample

dimethylformamide-d7

dimethylsulfoxide
ethanol-d&

-6

90%H20 and 10%0D20

methanol-d4
pyridine-ds

tetrahydrofurane-ds

toluene-dg

1/4/2010
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Use of Shim keypad : & ARVIAND

I1. Basic Optimization NIRRT el
1.Recall standand shims [rsh shim.current]
2 utoloal to calk: Hock]
3.Use Keypad to Shim
only [tops
4. Tune probe* [wobh]
5.Modify parameters as needed [ased]
6.Auto gain adjust [rga]

7.5tart measurement [zg]

** auto shim -overnight 1D expt.
==== pptional

** duplicate data set [sav]

Refer to Basic NMR manual for

Modify acquisition parameters as needed: B MARVLAND

1 hpdc5750 as nmr = 2]
ctrometer Processing Analysis Options Window Help Basic Set. BIW iGNt LGN 1D Processing  Oct-6diction
pa 30 |4 A A L 5G| [% i x[® (> ®© w7 F|E[$ (@] | 1Recall standard shirs [rsh shim.current] | [0
@@ Q& o [ - e -/ - T ¢ 4 new rpar gelprosol I  2.Auto lock io solvent [lock] y) | ed
3.Use Keypad to Shim
-3|)pr]27 7 1 el ppt ¢ P .
Y +*600MHz only [topshim]
Spectrum | ProcPgrs| AciURars | Tile | PulseProg | Peaks | Integrals| Sample 4.Tune probe* [wobh]
n Alg W E L 5.Modify parameters as needed [ased]
6.Auto gain adjust
1eral ¥ Gereral gain ady [rza]
Channel f1 7.Start measurement [zg]
IFULFRIOE = 2oRClRv ** autn shim -overnight 1D expt.
D= 65536 e it

hs = iE ** duplicate data set [sav]
Dz = 2 IMRE UL LUy SLdrs

SWH [Hz] = 8278.15 Sweep width in Hz

AQ [s5]= 3.9884243 Acguisition time

RG = 128 REeceiver gain

DY [Ws] = 60.400 Dwiell time

DE [p3] = 650

D1 [s] = 100000000 b Example:

D10 5] = 3.50000000

o= 1 nge ns according to
V7 GlEmE) concentration

NUCT = 1H

P1[ps] = 8.40 F1 channel - high power pulse

PL1 [dB] = 000 F1 channel - power level for pulse (default)
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Probe Adjustment: WOBB & MARVIAND

LTS e ket o8 1D Processing  Oct-600
1.Recall standard shims [rsh shim.current]
2.Auto lock to solvent [lock]
3.Use Keypad to Shim

To minimize the lost of electronic
pestedliasedl signals to and from the

] spectrometer to the NMR sample
7.5tart measurement [zg]

** auto shim -overnight 1D expt.
==== pptional
** duplicate data set [sav]
Link: Tune-probe-win2010
To be discussed in Lecture 2 & Lab 2.

Skip the details for First Lecture & Lab 1.

Finally-- adjust Receiver sensitivity & ARVIAND

UM Data Collection FelNS N1 1] ‘RGA
Reset shims [rsh]
Lock stabilization [lock]
Adjust shims [shim]
i Modif-para =
Adjust electronic gain [rga] ZG
Start NMR expt [zg]

*Adjust the electronic detector sensitivity
(should be done after all parameters are
defined)

«Zero (overwrites) previous FID page memory
(if any) and start new scans (go) for NS.

[ 4 hanc_demo 1 1 C-Bruker TOPSPIN class =—=rm
Spﬂﬁmlm ProcPars Mqllpﬁfﬁ Tie PlneFmg Peaks "fP!Jr‘ﬁh RBMF“E Structure| Fid

What if | change my mind?

Type “halt”

Data collected will be saved in FID page

and available for processing.

Um user training tutorial. Y.F. Lam
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ﬁ UNIVERSITY OF

One dimensional NMR data processing

Use either the 1D-processing Pull down menu
R R,  k or Quick Short Cuts
MNMR Data Processing Guide
II. Basic Optimization 1D Processing Oct-600MHz Only
Close @ Automatic mode
[ ciose ] ¢ Bk v
Quick processing | ef | apk abs cal | Type Ml ppf print

=

3
o

Advanced

ﬁ«

WWincow

Function
+

'l. ideo demo available in
A NMR workstations

]

P
+
Fourier Transfarm
+

Integration

E

Phas

@

Ci

o

rrection

=

Plot/Print

ation
=)

E-mail £ Archiv

=
E

Axis Cal

=3

EO—

Baseline Corr.

‘g,- Further : 1d-data-pro-win2010

@UNIVERSITY OF

ﬁ UNIVERSITY OF

THE END
LECTURE 1

Lab group Assignment and time changes.

Basic-1d-win2010
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