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JEOL ECS 400 - 1D NMR Measurement Set-up and Protocol

1. After logging in to your Windows account, double click the Delta icon - . The Delta Console
window opens:

-4 [aabe] Delta “E“E

File Processors Viewers Tools Analysis Aciuisition

CPEEL —
JEOL |=|

Delta HNME Processing and Control Software
Copyright 1990-2003 by JEOL USA, Inc.
Version: 4.3-Beta {(09-15-03 17:23) [Linux]

21 CFR part 11 technical features are enabled

|
[

2. Click the AI button in the Delta Console. The Spectrometer Control window opens and a list
of the currently available spectrometers is displayed:

Tools Confiz Queue Machine Options

|t conner | o | i R

‘ No Current Link

Password Node

[ I

129.118.34.239 - FREE - ECS 400
s=cc - FREE - ECS 400

I‘.I Prio  Slot Job Submit Time +@

‘imple Expmm Auto l[ Sawth l[ View l[ Copy l

Eclipse 1 displays: eclipsel — FREE — ECS 400 while Eclipse 2 displays: scc — FREE — ECS 400.
Select the spectrometer by clicking that line and then click the Connect button. The
spectrometer marked as FREE is available for connection. The spectrometer marked OWNED or
ACTIVE is currently being used and only the Monitor mode is available. If the console is available
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and connection is carried out successfully, the message “Connect....” is displayed in the
Spectrometer Control window, as shown below:

Toels Comfig (Juewe Machine Optisns

S oo ) e |

| Commect © scc

Cuene State | OWNED Zelected Job : INKNOWN

3. Click the Sample button in the Spectrometer Control window.

@. Priv Bht Juhmnm'nm i

phmmn ik |[ ot | Viw || copy |

The Sample window opens:

- [aabe] Sample: scc2.nm.jeol.co.jp ||E||Z||
Options
Field Strength Helinm Nitrogen
11.7473579[T] ] 99[%] ] 85[%]

Sample State

_— ] _ —

3 -- (@] 2 [e)x]
Curreml 13[Hz] Currem

)| e (el 1) e (o T

Lock Control

Jal l ocemmi[Y = EY

e .@

Temperature

METHAN OL-D3

CHLOROFORM-D

Shlm Grouns Anto Shims

21 727374 " Recall | AUTOSHIM OFF #|
[SHIM_ZI ,] [SHIM z2 ﬂ [SHIM Z3 ¢ﬂ [SHIM Z4 ¢]
| ss3mz ] 906[Hz] J I -194.05[Hz] J | 5972102 J

_El.. EJ-- El-. El..
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4. Set the sample tube (with the sample in it) in the holder, as shown below. Remember to adjust
the depth of the inserted sample tube using the sample depth gauge. Since the resolution varies
according to the sample volume (height), it is recommended that you standardize the sample
volume. An appropriate sample height is approximately 4 cm (3.8 to 4.2 cm). If you use less
solution, the quality of gradient shimming and resolution will be compromised.

sample depth gauge

Make sure the holder
5 fully extended.

4 [i[+— Center of the detection coil
J . Align the center of the sample

- with this position if the sample
height is less than 4 cm.

LR

-

5. The manual method of loading the sample is recommended if you have only one sample. First,

you need to click the EI button in the Sample window which will eject the “standard”
(empty tube - green cap). Then, replace it with your sample (i.e. sample tube in the sample

holder/rotor) and load it using the ij button.

Alternatively, you can use the auto sample changer. Load the sample (sample tube in
the sample holder/rotor) into any available slot of the auto sample changer (in this example, slot
# 3). Enter the slot number into the slot field of the Sample State box as shown below.
Remember that the cursor MUST be inside the field when you type — this is true for all Delta text
boxes entries! Move the cursor out of the Sample window and the changer will load your
sample from slot # 3 into the magnet.

—
9
Slot .l

6. After the sample is loaded, it starts to spin. Spin rate should stabilize at 15 Hz — see Spinner box
below. Wait until it spins at least at 11 Hz before proceeding to the next step.
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After the sample load completes, the flask icon in the Sample State box becomes full:

@

After the sample starts spinning, the toppled top will be upright in the Spinner box:

7. Select the solvent to be used for NMR locking from the Solvent list box as shown below:

METHANOL-D3

CHLOROFORM-D |

8. Load system shims by clicking the button. This loads good starting shim settings for auto-
locking and gradient shimming. These are shims optimized for the standard sample. If you skip
this step Delta will use shims set by the last user of the system. They can be dramatically
misadjusted if he/she used too short sample, “economy” NMR tube etc.

9. If the sample needs gradient shimming you can skip this step and proceed to the next one.

Click the @l button in order to start auto-lock. When it is done and NMR lock operates, the
messages LOCK ON and IDLE are displayed at the bottom right of the Lock Control box:

Lick Conirol

= F—idiae

|P]me]Elmz.u[aeg[ ]_—_l f
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10. Click the @ button in order to start gradient shimming, followed by auto-lock. Spectrometer
Control window will start displaying gradient shimming data acquisition and when it is done,
successful auto-lock will be confirmed by LOCK ON and IDLE in the Lock Control box above.
Spectrometer Control window should be empty at that time, meaning: no data acquisition
running.

11. Click the Expmnt button in the Spectrometer Control window.

D

Slot Job Submit Time  *

The Open Experiment window opens:

(- [aabe] Open Experiment ==l

Path: [mrfaenafgmhayexpemnmts[ J

Furmat:[ #] Filter: E

Directory Filename Yersion

- Favorites - §fouten = A)
cosy.ex2

& Allcosy pfgex? =

1d dept.ex2 L

1d_cosy difference noe 1dex2 B

1d_inadequate df cosv.ex? T
dgf cosy_pfp.ex2
dyf cosy phaseex?

1 4

- [ - hetcor.ex2
E@I@Lj - I rj‘n:jﬁ v
Inf H

o o e [ e J_cona |

12. Click the | button in the Open Experiment window. A list of the Experiment files in the
Global directory is displayed. For standard proton experiment select the measurement mode
single_pulse.ex2 from the list and click the OK button. The Experiment Tool window opens:
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[+ [aabe] Experiment Tool: single_pulse.ex2 IBIEIE
) ) () 28 ) [ o st )
e I

Header || tnstrumen Pulse |

| [omer]

e[ |
comment |single_ymlsq I
process faetive slobal 'id_protwn suophaselist] | Eaic |
mta_filter il

amo_gain J

filter_Lirnit Gl

fBked a1 il

savo_aboried 7]

[‘ =2 o jeal o HT.m-::qulm Thwe: G010 1203
I

The Experiment Tool window consists of the four sections (tabs): Header, Instrument.
Acquisition, and Pulse. Acquisition parameters can be displayed by clicking on these tabs.

13. Setting parameters for the 'H measurement.
You can use most parameters as default values but you may need to modify the following:

From the Header tab:

filename this name will be used by Delta for auto-saving your data
comment you can enter your comments here, it will be saved with NMR data
auto_gain for automatic receiver gain adjustment (recommended), click the button to

mark it with a check mark. Use it only for proton data acquisition, not for 3C, 3'P
or other low-band nuclei.

From the Instrument tab:
solvent select solvent from the list - it may be already correct (setup macro uses your
lock- solvent selection)
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nt T = | & &

File Tools View Options

ousavie () ||l 2]

CYCLOHEXANE-D12

DAME-D7
DMSO0-D6

sCC Total Collection Time: 00:01:07

From the Acquisition tab:
scans leave default value of 8 or change it depending on sample concentration

nt T =T D

File Tools View Options

serevien (x| xf 2] a)o) c)n)x]

S[ppm]
15[ppm]

163

sCC Total Collection Time: 00:01:07

From the Pulse tab:
relaxation_delay you can use default of 5 s but longer delay may be needed for accurate
integration. Shorter delay can be used for faster data acquisition.
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14.

nt T =

File Tools View Options i
e 0aRE = 2~
correr (53] || o) )]

Pulse
x_angle |EI45[deg]I
x 90 width | 12.5[us] Iﬂﬂl

I
x_atn 3[dE] j

&
i)

x_pulse 6.25[us]

relaxation_delay |I5[5]I J I
repetition_time 7.73215[s5]

dante_presat iJ

’presat_ti.me ‘ 5[s] | relaxalion_ﬂela}I |

| scc || Total Collection Time: 00:01:07

Total Collection Time: shows approximate time necessary for this measurement with
current acquisition parameters

Setting parameters for the 3C measurement.

Click the Expmnt button in the Spectrometer Control window. Then, click the I button in
the Open Experiment window. A list of the Experiment files in the Global directory will be
displayed. For standard 3C experiment select the measurement mode single_pulse_dec.ex2
from the list and click the OK button. The Experiment Tool window opens and allows you to
adjust acquisition parameters. You can use most of them as default values but may need to
modify the following:

From the Header tab:
filename this name will be used by Delta for auto-saving your data
comment you can enter your comments here, it will be saved with NMR data

From the Instrument tab:
solvent select solvent from the list - it may be already correct (setup macro uses your
lock- solvent selection)

From the Acquisition tab:

scans 13C is dramatically less sensitive NMR nucleus than H. Scans setting depends on
sample concentration. Remember that signal to noise ratio is proportional to
the square root of the number of scans which means that quadrupling scans
setting only doubles signal to noise (which is not really an impressive
improvement).

8|Page
Prepared by Dr. Piotr Dobrowolski, NMR Facility Manager, Texas Tech University
Last Modified 09/03/2024



AR

TEXAS TECH UNIVERSITY

Department of Chemistry & Biochemistry

From the Pulse tab:

relaxation_delay

noe and decoupling

Total Collection Time:

9|Page
Prepared by Dr. Piotr Dobrowolski, NMR Facility Manager, Texas Tech University
Last Modified 09/03/2024

very important setting if you need to observe 3C nuclei with long T1
relaxation time constant (like certain carbonyl or quaternary carbon
atoms). Sometimes even tens of seconds relaxation delay may be
required. Otherwise, the signal would be missing, regardless of the
number of scans. For most of the protonated carbons the default 2 s is
sufficient.

these options are selected by default (see Experiment Tool window
below) which means that broadband proton decoupling is on during
both relaxation delay and acquisition time periods which yields the
highest signal to noise ratio and this is what you generally need in the
13C NMR spectrum. Deselecting noe will turn off decoupling during
relaxation delay and suppress nuclear Overhauser effect (NOE).
Deselecting decoupling will turn off proton decoupling during
acquisition time, leaving some NOE *3C signal enhancement but
resulting in a proton-coupled 3C spectrum. Deselecting both noe and
decoupling will result in a proton-coupled *3C spectrum with no NOE
enhancement (lowest signal to noise).

-
g Experiment Tm:»\:s\m;.]\eJ)ulseﬁdec‘E)(Zw1

File Tools View Options

x_angle D30[deg]I D A
|

{x_yu_m'&m 10.19fus] Ixsol

x_pulse 3.39667[us]
N < am 61dB] I
L

relavation_delay I[:[s]I J I
| repetition time 3.30387]s]
|| moe %)
et e 21{aB] [irratn_1] |
'{nneiﬁme 213 [ |
e &
| irr atn_dec |21[dB] l-.mm_h{ J
|

-

| eclipset.ttu.cdu | Total Collection Time: 00:50:57
: -

shows approximate time necessary for this measurement with

current acquisition parameters. Always check that value before
starting 13C acquisition since this can be rather long experiment
(many scans and long relaxation delay).
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15. Starting data acquisition

Click the Submit button in the Experiment Tool window.

f-m [zabe] Experiment Tool: singhe_pulse.ex2

File Tonls WYiew Options

Then, acknowledge experiment submission by clicking Go in the window shown below:

eclipsel.ttu.edu
Sample $#414140

required for job 00_116

The experiment is entered into the spectrometer control queue (see below). The spectrometer
executes measurement on a first-in, first-out basis. Commands for starting acquisition can be
issued repeatedly, even if another measurement is being performed. After one experiment
finishes, the data is auto-saved and the next experiment will be started, using the stored
acquisition parameters.
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ﬁ-m [aabe] Spectrometer Control [=][=]
Tools Confiz Cnene Maching Options

- e |
fe Commnect Monitor

I| Connect : seenmjeoleojp This mark indicates
—| that measurement
: Selacted Joh : INKMOWN is being executed.
Current measure- Sﬁﬁﬁgig‘“ 32 14
ment Ehgt is being Sing e nide
Execute 17-SEP-7003 15:02 06
32 1]
Next measurement
that is waiting to be Angls pulse decoupled gated HO This mark indicates

executed SEP-2003 15:02:10

=il that next measure-
|  ment is waiting to
be executed.

| @ [ | [oa )
o[ 1 |sad v seraws o]
Hal %] | ml T0[%] J m}m

16. Data acquisition process can be monitored by selecting corresponding line in the Spectrometer
Control window and clicking the View button. It can display both raw, time-domain data (free
induction decay) and frequency-domain spectrum (after Fourier transformation).

If needed, the measurement can be aborted by clicking the [ button, after selecting the
experiment in the Spectrometer Control window.

Normally, when the measurement finishes (i.e. the requested number of scans has been
collected), the 1D Processor window opens and the corresponding line in the Spectrometer

Control window disappears.

17. Load the “standard” sample into the magnet (it is usually stored in slot #1 of the sample
changer). If you used the sample changer, enter number 1 into the slot field of the Sample State
box and move the cursor out of the Sample window. This will eject the sample and store it in the
sample changer. Do not leave your sample there!

However, if you used the manual method for loading your sample, you need to eject it by

clicking E and reloading the “standard” by clicking the .ﬁ' button.
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18. When done, click the i button in the Spectrometer Control window. Then, terminate
the Delta program by selecting File-Quit from the Delta Console window and clicking OK in the
Confirm window. You can now logoff from the Windows account.
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