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JNM-ECS Series FT NMR system who want to perform 1D or 2D NMR

measurement. It explains the basic procedures for operating the system. For details
of individual operations, refer to the on-line “User's Manual".

Please be sure to read this instruction manual carefully,
and fully understand its contents prior to the operation
or maintenance for the proper use of the instrument.
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NOTICE

 This instrument generates, uses, and can radiate the energy of radio frequency and, if not installed and used in accordance
with the instruction manual, may cause harmful interference to the environment, especially radio communications.

o The following actions must be avoided without prior written permission from JEOL RESONANCE Inc. or its subsidiary
company responsible for the subject (hereinafter referred to as "JEOL RESONANCE"): modifying the instrument;
attaching products other than those supplied by JEOL RESONANCE,; repairing the instrument, components and parts that
have failed, such as replacing pipes in the cooling water system, without consulting your JEOL RESONANCE service
office; and adjusting the specified parts that only field service technicians employed or authorized by JEOL
RESONANCE are allowed to adjust, such as bolts or regulators which need to be tightened with appropriate torque. Doing
any of the above might result in instrument failure and/or a serious accident. If any such modification, attachment,
replacement or adjustment is made, all the stipulated warranties and preventative maintenances and/or services contracted
by JEOL RESONANCE or its affiliated company or authorized representative will be void.

¢ Replacement parts for maintenance of the instrument functionality and performance are retained and available for seven
years from the date of installation. Thereafter, some of those parts may be available for a certain period of time, and in this
case, an extra service charge may be applied for servicing with those parts. Please contact your JEOL RESONANCE
service office for details before the period of retention has passed.

o In order to ensure safety in the use of this instrument, the customer is advised to attend to daily maintenance and inspection.
In addition, JEOL RESONANCE strongly recommends that the customer have the instrument thoroughly checked up by
field service technicians employed or authorized by JEOL RESONANCE, on the occasion of replacement of expendable
parts, or at the proper time and interval for preventative maintenance of the instrument. Please note that JEOL
RESONANCE will not be held responsible for any instrument failure and/or serious accident occurred with the instrument
inappropriately controlled or managed for the maintenance.

o After installation or delivery of the instrument, if the instrument is required for the relocation whether it is within the
facility, transportation, resale whether it is involved with the relocation, or disposition, please be sure to contact your JEOL
RESONANCE service office. If the instrument is disassembled, moved or transported without the supervision of the
personnel authorized by JEOL RESONANCE, JEOL RESONANCE will not be held responsible for any loss, damage,
accident or problem with the instrument. Operating the improperly installed instrument might cause accidents such as
water leakage, fire, and electric shock.

o The information described in this manual, and the specifications and contents of the software described in this manual are
subject to change without prior notice due to the ongoing improvements made in the instrument.

¢ Every effort has been made to ensure that the contents of this instruction manual provide all necessary information on the
basic operation of the instrument and are correct. However, if you find any missing information or errors on the
information described in this manual, please advise it to your JEOL RESONANCE service office.

¢ In no event shall JEOL RESONANCE be liable for any direct, indirect, special, incidental or consequential damages, or
any other damages of any kind, including but not limited to loss of use, loss of profits, or loss of data arising out of or in
any way connected with the use of the information contained in this manual or the software described in this manual. Some
countries do not allow the exclusion or limitation of incidental or consequential damages, so the above may not apply to you.

o This manual and the software described in this manual are copyrighted, all rights reserved by JEOL RESONANCE and/or
third-party licensors. Except as stated herein, none of the materials may be copied, reproduced, distributed, republished,
displayed, posted or transmitted in any form or by any means, including, but not limited to, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of JEOL RESONANCE or the respective
copyright owner.

e When this manual or the software described in this manual is furnished under a license agreement, it may only be used or
copied in accordance with the terms of such license agreement.
Copyright © 2013 JEOL RESONANCE Inc.

¢ In some cases, this instrument, the software, and the instruction manual are controlled under the “Foreign Exchange and
Foreign Trade Control Law” of Japan in compliance with international security export control. If you intend to export any
of these items, please consult JEOL RESONANCE. Procedures are required to obtain the export license from Japan’s

government.
TRADEMARK

o Windows is a trademark of Microsoft Corporation.
o All other company and product names are trademarks or registered trademarks of their respective companies.

MANUFACTURER

JEOL RESONANCE Inc. 1-2, Musashino 3-chome, Akishima, Tokyo 196-8558 Japan
Telephone: +81-42-542-2234  URL: http://j-resonance.com/

Note: For servicing and inquiries, please contact your service office.

%) JEOL RESONANCE



NMECAXSII_V50-TU-1

INDEX | TOPPAGE |

CONTENTS

SAFETY PRECAUTIONS
Z PREPARATION FOR MEASUREMENT
1.1 STARTING AND EXITING THE DELTA PROGRAM............ccc.c...... 1-1
1.2 CONNECTING TO AND DISCONNECTING FROM A
SPECTROMETER ......coiiiiiiiiiiitieeeeeeteteete et 1-2
1.3 SAMPLE PREPARATTION .......ooiiiiiiiiiiiieieeenteeteeeee e 1-4
1.3.1 Check Prior to Sample INSertion .........ccceceevveeveeesiernieeneeseesieeieeieeeenn 1-4
1.3.2 Registration of a Sample to the Delta........ccocevereeveneninreeneneneneeeens 1-7
1.3.3 Sample Loading, NMR Lock, and Automatic Resolution
AJUSTMENL ..ottt ettt sttt s s s 1-8
2 PRACTICE OF AUTOMATIC MEASUREMENT
2.1 STANDARD METHOD OF AUTOMATIC MEASUREMENT .......... 2-1
2.2 PREPARING FOR MEASUREMENT AND EXECUTION ................ 2-2
2.2.1 Registration of a New Sample and Deletion ........cccccceverveeveeneneneennene 2-2
2.2.2 Adding, Deleting and Editing the Spectrometer Parameters................ 2-3
223 Creating and Deleting a JOD ......ccccoviriiniiniiiiiiiieeeeeeeeeeeeeen 2-4
2.3 PRECAUTIONS ...ttt ettt 2-7
3 1D NMR MEASUREMENT
3.1 SETTING 1D NMR MEASUREMENT CONDITIONS..........cc...c...... 3-1
3.1.1 Setting 1H Measurement COnditions ..........cceeeeevverrieerensieeseeseenueennens 3-1
3.1.2 Setting 13C Measurement CONditions.........ccceeeerverreerreeseeneeseeneennens 3-3
3.2 STARTING AND ENDING MEASUREMENT .......cccccoccevvirnernennneens 3-5
33 DATA TRANSFER FROM THE SPECTROMETER............ccccccuce..... 3-6
34 1D NMR DATA PROCESSING......cocctiiiintinienieeeeeeeeeee e 3-8
3.4.1 Automatic Baseline COrrection ..........cccooveeeevvinirinnienieninneeneneneeenn 39
3.4.2 Automatic Peak Detection and Automatic Integration....................... 3-10
343 PLOLEINE .ttt ettt 3-10
3.4.4 Changing the Display Range........ccccccoveerviirvennienienieneeneeneeneeneene 3-11
42D NMR MEASUREMENT
4.1 SETTING 2D NMR MEASUREMENT CONDITIONS. .........ccccccu.ee. 4-1
4.1.1 HH COSY Measurement.........c..ceceeevevverinienienienieneenneneneesesneseeeennes 4-1
4.1.2 HMOQC MeEaSurement .........cecueeereerueenreeneeneenreenreenreesreesreesneesmeesseesseesnes 4-4
4.1.3 Setting the Observation Range Through the 1D Data...........ccceeuueneen. 4-5
4.2  STARTING AND ENDING MEASUREMENT ........ccccceenviiiriieinienne 4-8
4.3 DATA PROCESSING OF 2D NMR.....cooiiiiiiiinienienieeeeee e 4-9
4.3.1 Displaying Data Using 2D VIEWET....c..ccccevuevverereereenieneereeneenieneeeens 4-10
4.3.2 Setting the Conditions for Displaying Contour Lines..........cc..ccue.... 4-11
433 Pasting 1D NMR Data......c.coccerviiriiiriiirienienieeie e see e eie e 4-12
434 PIOLEINE ..ttt ettt 4-14
4.3.5 Changing the Display Ranges .........ccoccerveerveerreenncnienieeneeneeneeneene 4-14
%) JEOL RESONANCE

c-1



CONTENTS
5 QUEUING
5.1 COMMAND FOR STARTING MEASUREMENT .........ccccceveereennnen. 5-1
52 QUEUING ..cocoiiiiiiiiiniitcteeecete ettt s 5-2
6 SAVING AND LOADING DATA
6.1  SAVING NMR DATA ...ttt 6-1
6.1.1 Saving the measured data (FID)......cccccceverveenenineeneneneneeeenieneeene 6-1
6.1.2 Saving Processed Data........coceeveerviirieniiniiniiiieneeneeeeeeeeeeee e 6-1

6.2 LOADING NMR DATA

. C'2 @ JEOL RESONANCE NMECAXSIL_V50-TU-1



CONTENTS | INDEX | TOP PAGE |

= s s SAFETY PRECAUTIONS == o= o=

Although this instrument is protected with safety device which prevents the
occurrence of accident that could result in an injury, harm, and damage to the
users or instrument itself, the safety feature may not work properly if you use the
instrument for the purpose of use not intended or in an improper usage. For the
proper use of the instrument, please be sure to read all of the instructions, descrip-
tions, notices, and precautions contained in this manual carefully to understand
them fully prior to the operation or maintenance. This section, “Safety Precau-
tions,” contains important information related to safety for using of the instrument.

The safety indications and their meanings are as follows:

rA DANGER: An imminently hazardous situation which, if not avoided, will result in
death or serious injury.

/\ WARNING: A potentially hazardous situation which, if not avoided, could result in
death or serious injury.

A\ CAUTION: A potentially hazardous situation which, if not avoided, may result in

minor or moderate injury, or a situation that could result in serious
damage to facilities or acquired data.

Labels bearing the following symbols are attached to dangerous locations on the
instrument. Do not touch any of these locations with your hands or anything else.

AA LA A A AD

Beware of Beware of Beware of Beware of Beware of B_éware of .~ Do not
electric shock laser heat super low temp| | getting caught biohazard disassemble

Examples of symbols

e Use the instrument properly within the scope of the purpose and usage described in
its brochures and manuals.

Vs )

¢ Never open/remove protective parts (exterior panels) and parts that can’t be
opened/removed without use of tool (including key), or disconnect/ connect the
cables/connectors that are not described in this manual.

e Never attempt to do any works of disassembling/assembling the instrument other
than those described in this manual.

e Never make modifications that include installing substitute parts and disabling
safety devices or other safety features.

e Never disconnect the grounding wire or move it from the prescribed position.
Failure to follow this instruction could result in electric shock.

e The AC power cord provided with this system is supplied for the particular device so
that never use it for any other equipment.

« To avoid falling, do not climb onto the operation table and console during daily
operation or during maintenance or inspection.

POACRR @

e When you dispose of the instrument or liquid or other waste, follow all applicable

laws and regulations, and dispose of it in a proper manner without polluting the
environment.

RK_,,__“\
Be

X

|

¢ Be sure to read the “Safety Precautions” section of the manuals for the accessories
attached to or built into the instrument.

e If anything is unclear, please contact your JEOL service office.

NMECAXSII_V50-TU-1 @ JEOL RESONANCE S-1 .
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@ « Do not attempt to install the instruments by yourself.

Installation work requires professional expertise and JEOL is responsible for the
installation of the instruments and related attachments purchased from JEOL.
Consult your JEOL service office.

» Be sure to wear protective gloves, protective glasses and masks when handling
a sample tube containing a poisonous sample.

If the sample tube breaks, the use of gloves allows you to avoid contact with the sample.

. S-2 ’?) JEOL RESONANCE NMECAXSI_V50-TU-1
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1 PREPARATION FOR MEASUREMENT

1.1 STARTING AND EXITING THE DELTA PROGRAM

This section assumes that the data system has started normally, and that the login operation
is complete.

&~ For starting the data system and login, refer to the separate manual on the workstation.

W Starting the Delta program

€ Double-click the Delta m icon on the screen.
The Delta program starts, and the Delta Console window opens.

' JEOL Delta v5.0 |Z”E‘gl

File Options Acquire Process Yiew Analyze Tools

Eil
el

Delta HMR Processing and Control Software
v5.0-Beta (05-13-09 17:24 [build 521]) [Windows]
Copyright 1990-2009 by JEOL USA, Inc.
Hon-released versions expire after 31 days.

)
v
%

I |
Fig. 1.1 Delta Console window

B Ending the Delta program

After measurement or NMR data processing is complete, terminate the Delta program as follows.
1. Select File — Quit in the Delta Console window.
First, point to File in the menu bar in the Delta Console window, and press the left
mouse button. A pull-down menu appears. Then, move the mouse to highlight Quit in
the pull-down menu, and click the left mouse button there.

" JEOL Delta v5.0

FiIe)ptions Acquire Process Wiew Analyze Tools

#R\e Browser Shift+~+0

[ElvalNate

EIFile INormation N v

gaiFile Seach ~HE ﬂ
e SBU\‘.. Control Software
About y [build 521]) [Windows]

) ] - 0L USA, Inc.

CQuit Shift+4 rire after 31 days. n

The Confirm dialog box opens.

* Gonfirm

Are you sure you want to exit Delta?
A All Windows Will Be Closed
Unsaved Files May Be Deleted

[ ok il Cancel |

Fig. 1.2 Confirm dialog box

2. Click the OK button.
The Delta program ends.

NMECAXSIL_V50-TU-1 @ JEOL RESONANCE 1-1 .
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1 PREPARATION FOR MEASUREMENT

1.2 CONNECTING TO AND DISCONNECTING FROM A

SPECTROMETER

The Delta program can be connected with two or more spectrometers through the network
in the JNM-ECAII/ECXII/ECS series FT NMR instrument. For this reason, before
performing an NMR measurement, it is necessary to connect the Delta program with the
spectrometer you will use. After the NMR measurement, disconnect the NMR spectrometer
from the Delta program. Here, we will explain how to connect and disconnect the Delta
program and the NMR spectrometer.

B Connecting to the spectrometer

1. Click the [}|button in the Delta Console window.

" JEOL Delta ¥5.0

File Options Acquire Frocess View Analyze Tools

Delta HMR Processing and Control Software
v5.0-Beta (05-13-09 17:24 [build 521]) [Windows]
Copyright 1990-2009 by JEOL USA, Inc.
Hon-released versions expire after 31 days. v

I |

The Spectrometer Control window opens, and a list of the currently available
spectrometers appear in the list box (Fig. 1.3).

Spectromel ol

T P

=R Harmo m PMHECHA0 H VS.0-Bata, budd 521 ]
e
St pectro AVAILABL
nmsps400 = | Ui meter s E |
Zeak]
ez Field Strength [ma&sm.m ~ 301[M] |
Bcc3
e
i Queus Status [Il‘)lt |

W (Cick hera to hide mora nformation

>

e [ 172.16.164.168 | et |62 |
o prebam [ 2652 | e [uguos |
R

ek el ]
B = |

wpTime [ & hours 58 i 9 secs |

Boot Time | 14-MAY-2009 11:11:04 |
Model # Gerial # |
K]

[ Add Unlisted instrument .ﬂ

Fig. 1.3 Spectrometer Control window

< The numbers D and @ are referred to in the following steps.

Hi-2 %) JEOL RESONANCE NMECAXSTL VS0-TU-1
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2. Using the mouse, select the spectrometer you connect to by clicking

1 PREPARATION FOR MEASUREMENT

its name

in the list in the Spectrometer Control window (Fig. 1.3 ).

After clicking a spectrometer in the Available Instruments list, if This spectrometer
is AVAILABLE appears in the Status box, the spectrometer is available for
connection. If This spectrometer is BUSY appears, the spectrometer is currently

being used by other users.
Click the Connect button (Fig. 1.3 @).

and the password, and click Connect.

Authentication

Please enter your login information

The Authentication dialog box appears as shown below. Enter the user name

Marme [Accuunt name required

M

Password |

]

| Connect [ Cwin ] [

Cancel ]

If the connection is carried out correctly, the window is displayed as shown in Fig. 1.4.

Config Shims Samples

I’}Méusou|

@@ 8 oue fer g
Qs | [ | e | s

@ = | [§§]| ssmplecontol | fJg Loxd B intecactive |

Solvent

[ | ssmele e ] |

J v | | s | veted] |_erc | |

Owner Last Load

Els

Create 3 Job Update Jab(s)

Erter a it for the new job:

=

() aways

Temp: 25[dC]

Recaiver Gain: 80 Gk |

Ad the Job Id o the title:
@ only f necessery

Fig. 1.4 Spectrometer Control window after the spectrometer is connected

B Disconnecting from the spectrometer

@ After clicking the Disconnect | F|button in the Spectrometer Control window,
the confirm message will appear. Click the Yes button.

* Spectrometer Gontrol

Connection Tools Config Shime Samples

|8 ruv-ECi300

User:  default
’ 8 8 Owner defat

Are you sure you want to disconnect?

o) BULEQ00
" (e wiomitor I[ P stans l LE

J ﬁu Sarmples " Jobs " D QUELE

Fig. 1.5 Spectrometer Control window: Spectrometer is connected

When the spectrometer is disconnected, the
the display shown in Fig. 1.3.

%) JEOL RESONANCE
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1 PREPARATION FOR MEASUREMENT

1.3

1.3.1

R

SAMPLE PREPARATION

This section explains how to insert the sample into the superconducting magnet.

Check Prior to Sample Insertion

Make sure that no other sample is inserted in the superconducting magnet as follows.

1. Connect to the spectrometer according to the procedure of Section 1.2.
2. Click the Owner 8 |button in the Spectrometer Control window.

By this operation, you can have the operating authority. The following display appears
to show that you have the operating authority.

|r:.umlm Took Confiy Shire Sampkes

Fer= B i
[ [ mEe) [ R -
'i] = || ssnpmconwol| [y o B ioractive

3. Click the Samples fysamees tab to open the Samples tab

Cornection Tools Conflg Shims Sampies

Gl govos]
REE = ﬁ [j
musa-wbe- Dc\aual hwml ! Eﬂul = v

E_J = | (i Sample Control: |l Load e mteractive

[ 1o |y| savoename | | Solvent |_J_wind | | shared| | vesbed| | Emor | | owner I. Last Load ]

Enter a title for the new jobs

[rev o0 ]
addthe Job 14 o the te:

(®) only F necessary o

= G, Creat

(0 avays i

Receiver Gai: 50 Puodisis | Tempizsaie Quewe Length: 0

Fig. 1.6 Samples tab

If the sample is not defined as shown in Fig. 1.6, or if the Sample Load/Eject button
is or , proceed to M Setting up the sample. If the Sample Load/Eject
button is or , indicating that the sample has been loaded, remove the sample
according to the procedure in Ml Ejecting the sample.

@ JEOL RESONANCE NMECAXSIL_V50-TU-1



1 PREPARATION FOR MEASUREMENT

B Ejecting the sample

® When an auto sample changer is not installed

If a sample is inserted in the superconducting magnet, remove it by using the following
steps.

1. Click the Samples tab in the Spectrometer Control window to open the
Samples tab.

ools Config Shims Samples

on
-/ | B muECAsOD
User: default

l Owner:  default

e [ R ol i e
$)on] (o | o]

| 1o, |¥| sample ame | I Solvent | | krd | [shaed| | verfied| | Enor | | owner | | Last Load |
> 1|- Sample0l |(h\nrnfnrmD ‘ ‘ ] ‘ 2 ‘ |default ‘Never | ﬁ

Fig. 1.7 Samples tab

2. Selecting the sample you remove enables you to click the Eject | i | button.

Click the Eject | & |button.
The sample in the superconducting magnet is ejected.

3. Remove the sample from the insertion port on the superconducting magnet.

\

When a sample is inserted into the superconducting magnet, take out the sample according
to the following procedure:
1. Open the Samples tab. Selecting the sample you remove enables you to click

the Store [& | button. Click the Store @& button.
2. Remove the sample from the slot in the auto sample changer.

%) JEOL RESONANCE 1-5 |
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H Setting up the sample

/A WARNING

. ° Be sure to wear protective gloves, protective glasses and masks
I@ when handling a sample tube containing a poisonous sample.
If the sample tube breaks, the use of gloves allows you to avoid contact with

the sample.

1. Set the sample tube containing the sample into the holder.
Since the resolution varies according to the sample volume (height), it is
recommended that you standardize the sample volume. The suggested sample height is
approximately 4 cm (3.8 to 4.2 cm).

N N
Rotor

b Holder N
l ' Sample gauge

Make sure that there
is no gap between the
rotor and the holder.

Sample tube

«——Center of the detection coil

centey

Align the centers of the
detection coil and the
sample with this position.

Fig. 1.8 Setting up the holder

2. Make sure that the air is flowing by holding your hand over the
sample-insertion port of the superconducting magnet.

z If air is not flowing, never insert the sample tube into the insertion port of the
superconducting magnet. Another sample may already have been inserted or
there might be a problem with the air system.

3. Put the holder with the sample tube into the sample-insertion port of the
superconducting magnet and gently release it.
The sample levitates with the compressed air.

B
—ﬁxﬁ

S\
-

N -

//I

. 1-6 @ JEOL RESONANCE NMECAXSII_V50-TU-1



1 PREPARATION FOR MEASUREMENT

1.3.2 Registration of a Sample to the Delta

Define the sample in the Samples tab.

H Opening the Samples tab

€ Just after connecting the spectrometer, the Samples tab is displayed as shown
below.

* Spectrometer Gontrol

ER

con Tools Config Shims Samples
l,ﬁ BJNM—ECASOOI
User; - dafault
B 8 Ownen defalt
Jm]samp\es ;@%‘r‘;\ i g
( )_> #’:H.‘ Sample Co Ir\‘ fip Load || {12 interactive ‘

! Kinct Shared Erar | | owner | Last Load L] [0)
KLoe & defat ever | A

ol

-l m I

I Create a Job " Undate Tohis) }

Enter a tithe for the new job:

[New Job ]

Add the Job Id to the title:
(®) only if necessary ‘
() ahways

‘E..l-‘ Create 3 Job

Fig. 1.9 Samples tab

B Registration of the sample

Register information on the measured sample to the Delta.

1. Click thei]button located at the top left in the Samples tab (Fig. 1.9 ).

2. Enter the sample name in the Sample Name box. After selecting the
deuterated solvent that is presently used from the Solvent box, select Verified
(Fig. 1.9 @).

25 If you do not perform this setting, you cannot measure the sample.
< When the auto sample changer is installed, you also need to specify the number
of the slot.

NMECAXSIL_V50-TU-1 @ JEOL RESONANCE 1-7 .



1 PREPARATION FOR MEASUREMENT

1.3.3 Sample Loading, NMR Lock, and Automatic Resolution
Adjustment

If you select No. in the Samples tab and click the Use Interactive sample controls
button, you can perform sample loading, spinning, NMR lock, and automatic resolution
adjustment.

ez -
| _"I/v@mjziwl?l&

Current [_ 16(Hz] | currest | 254c] | Status LOCK [0LE

solum[ CHLOROFORM-D | Target [ls[m-] {I}i Target |25.0{dC] {l}l
SPIN ON 15[Hz] TEMP OFF 25[dC]

Lack Meter

(3896 |
e I s T o, — @
+| (9] [[z (2] P —
C— ' Crm— 1 O o
Exeyeypoen)| EnsaNErenp ey || S sonauy ey | [Essgn e e oot 7.2600m]

Temp: 35.1[d]

Fig. 1.10 Manual Sample Pane

B Loading the sample

® When an auto sample changer is not installed

Insert into the superconducting magnet the sample that was set in the sample-insertion port
of the superconducting magnet.

@ Clickthe[ s Jbutton in Manual Sample Pane (Fig. 1.10 @).

When sample loading is complete, the Sample State icon changes as shown below.

S (B 9

® When an auto sample changer is installed

1. Set a sample to the slot of the auto sample changer, and register it.

2. Click the Samples tab and select the sample that you want to insert, then click
the Load Sample[ @ ]button (Fig. 1.11 @).
After the sample is carried to the top of the superconducting magnet, it is inserted into
the superconducting magnet. When sample loading is complete, the button display
changes to , and the color of the Slot where the sample was placed changes in the
screen.

s %) JEOL RESONANCE NMECAXSTL VS0-TU-1
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mm»wmmmm
|zuwwllvaDmlw~IWI S Ly
O—=== _l
mv}s«wm,l Sobvnt | St | | tnd | | shaed| |veefed] | Ewor | | Owner | | Lmtioad
Le e le | w8
v
— — E——
! Creawaxt | Updo ki) |
Enter 3 titla for the new Job:
[P 3ets
b the 3ok 1 b the e
kB Pachse) = Crosna b
) i | E’memsawu
T T BT

Fig. 1 11 Samples tab (when an auto sample changer is installed)

B Spinning the sample

Usually, you measure the sample while spinning it. If you measure the sample without

spinning, proceed to IINMR lock.

® Clickthe € |button (Fig. 1.10 @).
When the sample starts spinning, the toppled top will be upright as shown below.

& — o

H NMR lock

Select the solvent to be used for NMR locking and execute the NMR lock command.

1. Clickthe [ & |button (Fig. 1.10 ®).
When the NMR lock operates, the message LOCK IDLE is displayed in the Status

box below the button.

2. Select Shims—Optimize Lock Phase from the menu at the top of the

Spectrometer Control window.

The following message appears in the Info dialog box, and optimization of the Lock

Phase will be performed.
When optimization starts:

Optimizing LOCK_PHASE within 60 deg. window

When optimization finishes: Finishing optimizing LOCK_PHASE.

NMECAXSII_V50-TU-1
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1 PREPARATION FOR MEASUREMENT

B Automatic resolution adjustment

For automatic resolution adjustment, you can select the Automatic shimming (Fig. 1.10
@) or the Automatic gradient shimming (Fig. 1.10 ®).

® Auto shimming

1. Specify a Shim Groups.
2. Clicking either the high-speed auto-shimming Fast_ |button, or the Auto-
shimming Long |button starts the shim adjustment.

® Automatic gradient shimming

button starts the shim adjustment.

&= For the Gradient Shim, refer to the “Liquid Measurement ” in the separate volume of
user’s manuals.

ZS Clicking the Track |button continues to adjust the shim values by tracking them
after the specified shims adjustment finishes.
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2 PRACTICE OF AUTOMATIC MEASUREMENT

2.1 STANDARD METHOD OF AUTOMATIC
MEASUREMENT

The Delta program provides the following standard methods for automatic measurement.

Table. 2.1 Automatic measurement methods and measurements

W Measurement Sequence name Template

Proton 1D 'H normal measurement proton.jxp Standard

Carbon 1D "*C normal measurement carbon.jxp Standard

DEPT Automatic determination of *C dept.jxp Standard
atomic group by means of DEPT

COSY "H observed homonuclear shift COSY.jXp Standard
correlation

TOCSY 'H observed homonuclear shift tocsy.jxp Standard
correlation

NOESY 'H observed homonuclear NOE noesy.jxp Standard
correlation

ROESY 'H observed homonuclear ROE roesy.jxp Standard
correlation

HMOQC 'H observed heteronuclear shift hmgc.jxp Standard
correlation

HSQC 'H observed heteronuclear shift hsqc.jxp Standard
correlation

HMBC "H observed longrange hmbc.jxp Standard

heteronuclear shift correlation

NMECAXSII_V50-TU-1 @ JEOL RESONANCE 2'1 .
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2 PRACTICE OF AUTOMATIC MEASUREMENT

2.2

EXECUTION

PREPARING FOR MEASUREMENT AND

The spectrometer parameters used to execute automatic measurement can be set for each
sample and are treated as a part of the sample parameters (attributes). This section first

explains how to set the spectrometer parameters for each sample.

2.2.1 Registration of a New Sample and Deletion
B Registration of a new sample

For executing automatic measurement, registration of a sample is required the same as it is

for a normal measurement.

1. Click the [#]button above the Sample tab.
A blank column for the sample is created.

2. Specify the sample name, solvent, slot number (when using the Auto sample
changer) and select the shared box if desired. Then, place a check mark into

the Verified box.

M Deleting the sample

1. Select the unnecessary sample.

2. Click the [=]button above the Sample tab.
The sample row is deleted.

25 1f multiple samples are selected using the [Shift, keys, you can delete the
samples as a batch. Also, you can delete the sample by clicking the [=|button on

the left side of each sample name.

< When the sample is in use by the Job in the Job tab or the Queue, you cannot
delete it. In this case, the ¥ mark is displayed on the left side of the sample

name.
B speromuer ol D)
Connection Tools Config Shiens Samples
(@] @own)
e . = —
()[8]aom = o o
: [y samptes | [ dobs | [T usos | lim moneor | stars Time: - Tscomplete: i 2 [¥]
Creation of a il = = ' —1
new Samp|e Samgle Controt: | (i Lond [ dnteracte #
e | (st | wena ] sharea] [ vened] | _ror | | Owner || tsstiond [ 7] )
Deletion (1) of [t wvmny | @ | #g| et ocest |
the sample | P resprere = q\.,u,..k feceny Check box
- Liguids § & & el L e .
Deletion (2) of St | @ | N fwk pew for verification
the sample ey | 8 g | it fro | Check box
: i - ﬂ .
Input column Y for sharing
of the solvent [cer | vpdet sbs)
Input column [f'“'_“""'"mw
of the slot  — .
add the Job 1d to the tithe:
number 15) anl i necessary

1) atways

spnc ol |

Glocksaz | Temp:4sfec]

Fig. 2.1 Name of each part in the Samples tab
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Adding, Deleting and Editing the Spectrometer
Parameters

You can add, delete and edit the spectrometer parameters in the Samples tab. Click the p>
button on the left side of the sample name to open and close the column for editing
parameters.

i Spectrometer Conkrol
Comnection Tools Conlig Shims Samples

I ﬁ'l Bdmu|
== | o Sample: - Yy
(&][8 ] 8 one dnk Mo A
== - : = f l:lmmm; 1dle
|uusum-|ml Dn—lhwl dml : T SADAIG oS A e i =
=) ] o com | @ | B2 | etk
,'—wu\_."] Sample Name || Salvant [ et | |_wind | | Shaeed| |Veefied| | Emor | | Oweer | | wead | | [
¥ )= samole | carofeem o § P sy | @ | @ | default Recensly &)
i - lockstatn ] umoLook ¢ . . - ‘I
W= @ J:
i - ] 4
..::__ |il 1] spin_set l'_ ,J_ﬂm |
|g‘ e - spin_state r. SPINON 3
1.3 2 - sampled 030 & 1> Uguds § ] (%} Setautt Fecenth; ¥
Ell s

Crasteaton | Update Jobls) |
Enter a tede for the new Job:

&dd the Job [d to the tithe:

&) only # necessary | =y Createalsh
1) abways @' with this Sample

| mekao [ Tems: 240190 ) GQuaus Lengih: 0 "_

Fig. 2.2 Column for editing the parameters in the Sample tab

€ Editing the default sample parameter.
The sample parameters have the defaults for each kind of sample (Kind). The
following table shows the parameters and defaults that are to be set when the Kind is
Liquid. In addition, the software sets the Kind automatically.

25 Do not change the Kind of the sample. If changed, the automatic measurement
may operate abnormally.

|__Parameter | Description | Defat |

gradient shim Execution of the automatic = TRUE
gradient shimming

Lock_state State of the NMR lock Autolock
spin_set Spinning speed 15 Hz
spin_state Spinning ON/OFF SPIN ON
temp_set VT target temperature 25dC
temp_state VT ON/OFF TEMP OFF
preparation With/without presetting TRUE

before measurement

By editing the defaults parameter shown above, you can change the spectrometer

parameters that will be set to execute the automatic measurement.

25 Do not delete the defaults of the parameters as unexpected operations may be
caused in some cases. If you delete it accidentally, remake the sample registration
or add the deleted parameter by supplementing it as described later.
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2.2.3 Creating and Deleting a Job

1. Select samples.
Select the desired sample and click the Create a Job with these Samples button to
create a job. At this time, you can select two or more samples by sequential selection
with + left-click or selection of the range specified with + left-click.

/—The highlighted area in blue has been already selected.

Connection Tools Config sm;l samples
: : ~
z 8
Tdle &
= = Curnant tunisg infarmation for Probe is missing o
Jﬂumﬁ " - incomplete. 2 . o Iy
| | = | Go | M) someleconmot: (Fiead || Bo imeraaive ?Pm,:mm
Eg sample Hame || | Sahvent | | Stot | | wand | [ shamd| | Veried | _Bror | J__Owner || lasiosd [ | F]
[ [e— * | chorotorm-o 4 1 e Liouits ¢ ¢ & etaut |Recentsy A
r v
3 arlguds b | 7 ] defav Never
4 e Liguids § %] %] defaut Never
5 alUguds 4 | (D 7z defaut Never -
T ) - T T 4
" + b4
— S
Create a Job Update Job(s)
Enter a tithe for the new jabe
Add the Job 1d fo the tle: N
) anby f necessary = Create a Job
Tl o Emmsm
[wowomse | o | fome [ el | RSO MRS o o

Fig. 2.3 Selecting samples to create a job

When creating a Job, you can name it by entering the Job name into the input box. If
you do not enter anything, the name is automatically created. You can also change the
Job name by double-clicking the Job in the Job list in the Jobs tab after creating the
Job.

I Create a Job J| Update Job(s) |

Enter a title for the new job:

[Ne's.- Job ]

Add the Job Id to the title:
only if necessary ‘

Create a Job

=1
always E"’ with these Samples
() alway p

Fig. 2.4 Input box of a Job name

You can delete unnecessary Jobs or Jobs that have been created by mistake by using
the button below the Job list. You can also delete multiple Jobs selected by using
the and keys as a batch.
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Adding a method to the job.

Clicking the Create a Job with these Samples button opens the Jobs tab
automatically. The newly created Job appears in the Job List at the left edge of the
Jobs tab. Also the sample that was selected in the previous section is displayed in the
sample box.

Sample box

" Spectrometer Gontrol

Connection Tools Config

[} nm-ECA400 | /

Action: Idle

User: console Sample: - A
[} Job: -
Method: o
¥

[ﬁuml[mbs [ queue || 4 Monitor om

Activity

Collected: Current tuning information for Probe is missing or
Time: - incomplete.

Jpen Jobs Sample Name Salvent Slot Kind Preparation Comment.
[Inew Job .] |Sample 1 |Chloroform-D 11 | Liqqu | TRUE | n
g
Y]
Al 1 Tel
[ Proton l[ Carbonl COSsY I[ DEPT I Add Experiment

Available Methods Job Parameters

¥ Standard A

Cosy
3 Carbon
DEPT
HMBC
HMQC
HSQC
NOESY
Proton
ROESY

TOCSY
¥ Multinuclear b
15N HMBC A®

Policy l(h-:-is\a scheduling policy %J

1D
295i DEPT \
4 H | Start [[ﬁdrmm\qr.-'.-'.-'.': hh:mm[:s5]

NMECAXSII_V50-TU-1

®ol2) NIE T

= DN Cock s | Temp 25(a) r TRl
Deleting a job Adding a Method Method list \—Parameter box

Fig. 2.5 Name and layout of each part in the Jobs tab

For adding a Method to a Job, while selecting the desired Job (highlighted in blue) in
the Open Jobs List, select the desired item in the Available Methods list to highlight
in blue, and click the button below the Available Methods list.

You can add multiple Methods to a Job. In this case, the added Methods are executed
one after another to the sample that is assigned to the Job (displayed in the Sample box
when selecting the Job).

Also, if two or more samples are assigned to a Job, after sequential execution of all the
methods is carried out for a certain sample, these executions are repeated in the
following sample.

Setting Method parameters.

When selecting the Method (highlighted in blue) included in the Job in the Job list,
the parameters of the Method appear in the parameter box. By changing these
parameters, you can change the Method parameters.

&~ For the editable parameters, refer to Section 3.2 “How to use each template” in
the user’s manual “Automatic Measurement”.
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Fig. 2.6 Setting of the Method parameters

4. Setting the measurement parameters.
Selecting the measurement (highlighted in blue) included in the Job in the Job list

changes the area of Available Methods and Method Parameters in the window to
the area of the Experiment tool. Here, you can change the details of the measurement

parameters.
<&~ For details of how to use the Experiment tool, refer to the user’s manual “Liquid
Measurement .

Connection Tools Config Experiment

[ o]

User: detault i A
[ ﬂ'l B owmer: defuit o hﬁ 2 H
- O Acbon: e
| | Collected: - Cusrent tuning infration far Frobe s missiog or
Time: - v
¥ Hews Jub FW-‘*I (Crleraform it i | |L““‘msr 1 I%
¥ Froton I
¥ Carbon E
Carbol 05y {
¥ HMgC =, J ]
0:08

|¥

sve_aborted ¥

B [ D> Sebmit ob

¥

| mecswercamso | spin: 0[Hz] | muwecsw | vempasapeq Queus Langth: 0

Fig. 2.7 Window for setting measurement parameters

5. Starting measurement.
After setting the Method Parameters for all the Methods, click the button

to register the measurement to the queue.

6. Management of the measurement queue.
The operation such as stopping and canceling the measurement after starting the

automatic measurement are the same as that for a normal measurement.

. 2'6 @ JEOL RESONANCE NMECAXSII_V50-TU-1



__ CONTENTS | INDEX | TOPPAGE |

2 PRACTICE OF AUTOMATIC MEASUREMENT

2.3 PRECAUTIONS
® Specifying an NMR lock solvent

The error that occurs most frequently in automatic measurements is an NMR lock error.
To prevent NMR lock errors, make sure that the solvent name is entered correctly.

@ Automatic resolution adjustment

If the volumes of the samples to be measured are greatly different from the standard
volume, or solid substances are present in the sample, the automatic resolution adjustment
takes a long time.

Under these conditions, the appropriate resolution may not be achieved.

To prevent these problems, prepare the samples so they are about 4 cm, and align the
bottom of the sample tube with that of the sample gauge.

® Probe tuning

The probe tuning varies, depending on measurement parameters such as solvent and
temperature. Be sure to tune the probe, especially before performing a measurement such
as DEPT that is sensitive to pulse width or when measuring a small amount of a sample
that requires improvement of the S/N ratio.

® Measurement conditions

The measurement conditions for general organic-compound samples are used for automatic
measurement. If you measure the sample under special conditions, perform the
measurement using individual operations.

® Hard-disk capacity and the data file name

Make sure that there is free space to save data before performing automatic measurement.
The results of an automatic measurement are saved in a file with a specified file name to
which the method name is added. If the filename already exists, a new file with the version
number higher by one will be created.

® Processing condition

In automatic measurement, parameters for data processing are prespecified. If you perform
your own specific data processing, perform it later using the data that have been saved in
the file.

@ Plotting

In automatic measurement, data will be plotted automatically. Therefore, before starting
automatic measurement, make sure that chart paper is set in the printer correctly, and that
the printer is online.
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Chapter 3 explains the procedures for the basic 1D NMR measurement
in the order of measurement, data processing, and plotting.

It is assumed that the Delta system has been connected to the
spectrometer, and that the sample setup, sample loading, NMR lock,
resolution adjustment and other operations have already been performed
prior to measurement. If you are not ready to start measurement,
prepare for measurement according to Chapter 1, “Preparation for

measurement”.

3.1 SETTING 1D NMR MEASUREMENT CONDITIONS............. 3-1
3.1.1 Setting 1H Measurement Conditions .........ceccevevererveenenenenneenens 3-1
3.1.2 Setting 13C Measurement Conditions.........occeeevereeveeneneneeneenens 3-3

3.2 STARTING AND ENDING MEASUREMENT .........ccccecvsueeunnaes 3-5

33 DATA TRANSFER FROM THE SPECTROMETER................ 3-6

3.4 1D NMR DATA PROCESSING 3-8
341 Automatic Baseline COrreCtion .........ccecuevverereerueneneereenueneneeeenne 39
342 Automatic Peak Detection and Automatic Integration................. 3-10
343 PLOEING ..ttt 3-10
3.4.4 Changing the Display Range..........ccocevvevieniinienienicnienieneene 3-11
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3 1D NMR MEASUREMENT

SETTING 1D NMR MEASUREMENT CONDITIONS
Setting 1H Measurement Conditions

1. Enter a job name in the Enter a title for the new job box at the bottom right of
the Samples tab in the Spectrometer Control window, and click the Create a

2. Click the Add Experiment button on the middle right edge of the window.

NMECAXSII_V50-TU-1

Job with this Sample button.

Enter a job

Enter a title for the new job:

name. —— INBW jluld]

&dd the Job Id to the t
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1) always

(/=H
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O~ =

The Jobs tab opens automatically.
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Fig. 3.1

Temp: 24.4{dC]

Jobs tab

The Open Experiment window opens.
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Fig. 3.2 Open Experiment window
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3 1D NMR MEASUREMENT

3. Click the flbutton in the Open Experiment window.

A list of the Experiment files” in the Global directory ™ is displayed.

4. After double-clicking basic in the Open Experiment window, select the
measurement mode proton.jxp to highlight it, and click the button.
This operation opens Experiment Tool (Fig. 3.3) under the Jobs tab. This
Experiment Tool window consists of the six sections: Header, Instrument,
Acquisition, Pulse, Diagram and Favorites.

8 Spectromater Control = )
Cormacton Tasis Corfy Exparsnent
[&] @eon] _
|8 |8 o St ri
O Acoe: like |
|mhuu] Ijnv-l["w] ml 0""' e [ A I
i | Sample Nams Sebeeet I Commart I
e = = I o) e | et
¥ Exprenie 1 ‘ r{
d I
LT}
ar 7 Tl

s ] s ] ] o (=S

P T T S T ey r—"

Thorarns [prosea

commint [scte_puten

Fig. 3.3 Experiment Tool

5. Set the necessary parameters.
The following parameters are usually used.
& For information about the other parameters, refer to the separate volume of user’s
manual, “Liquid Measurement”.
< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.

Filename: Data name that is saved (The saved file name is created
as sample name_filename.)

Comment: Comment on measurement data

auto_gain: If you want the instrument to adjust the receiver gain
automatically, select the check box. The results that were
acquired using the automatic gain will be displayed on
the Delta Console window and the Spectrometer
Control window.

recvr_gain: Receiver gain, if automatic gain is not selected.

X_points: Number of data points to measure in each scan

scans: Number of scans to accumulate

The Experiment files contain the measurement modes, standard measurement conditions, and steps for processing data.
The file type is .jxp.

*+* The Global directory is the directory in which the standard files supplied from JEOL are stored. The files in this directory
cannot be changed.
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3 1D NMR MEASUREMENT

6. Make sure that other necessary parameters are set appropriately.
< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.
x_domain: Observation nucleus: Proton
x_offset: Observation center frequency: 5 ppm
X_sweep: Observation range: 15 ppm
X_pulse: Pulse width to be used for measurement
relaxation_delay: Pulse delay time

/< In the Favorites tab, you can specify frequently used parameters in advance. So, if
you arrange necessary parameters in the Favorites tab, you can specify or confirm the
parameters without switching tabs.

3.1.2  Setting 13C Measurement Conditions

1. Enter a job name in the Enter a title for the new job box at the bottom right of
the Samples tab in the Spectrometer Control window, and click the Create a
Job button.

The Jobs tab opens automatically.

2. Click the Add Experiment button on the right edge of the window.
The Open Experiment window opens.

3. Click the [l button in the Open Experiment window.

A list of the Experiment files in the Global directory is displayed.
4. After double-clicking basic in the Open Experiment window, select the
measurement mode carbon.jxp to highlight it, and click the mbutton.
This operation opens Experiment Tool.
5. Setthe necessary parameters.
The following parameters are usually used.
&= For information about the other parameters, refer to the separate volume of user’s
manual, “Liquid Measurement”.
< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.

Filename: Data name that is saved (The saved file name is created
as sample name_filename.)

Comment: Comment on measurement data

auto_gain: when you adjust the receiver gain automatically, select
the check box.

recvr_gain: Receiver gain, if automatic gain is not selected.

irr_noise: Noise source for irradiation. Normally, WALTZ is used.

X_points: Number of data points to measure in each scan

scans: Number of scans to accumulate

irr_domain: Irradiation nucleus: Proton

irr_offset: Irradiation position.
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3 1D NMR MEASUREMENT

6. Make sure that other necessary parameters are set appropriately.
/z< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.
x_domain: Observation nucleus: Carbon13
x_offset: Observation center frequency: 100 ppm.
X_sweep: Observation range: 250 ppm
x_pulse: Pulse width to be used for measurement
relaxation_delay: Pulse delay time.

25 In the Favorites tab, you can specify frequently used parameters in advance. So, if
you arrange necessary parameters in the Favorites tab, you can specify or confirm the
parameters without switching tabs.
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3.2 STARTING AND ENDING MEASUREMENT

This section explains how to start and end 1D NMR measurement and how to confirm the
measurement status.

B Starting measurement and displaying the status

€ Click the Submit button at the bottom right in the Experiment Tool window.

The measurement is entered into the spectrometer-control computer’s queue. The
spectrometer executes measurement on a first-in, first-out basis.

o gan (&
filter_lrnit. [H |
force_tune '
v save_sborted : v
BN (o]

Commands for starting measurements can be issued repeatedly, even if another
measurement is being performed. After one measurement finishes, the next
measurement will start under the stored measurement conditions.

If you want to deliver the data automatically after completion of the measurement,

select the Deliver data automatically check box.

Current measurement |
that is being executed ~ \

Next measurement
that is waiting to be
executed

[

Xo# | s

|

B Ending measurement

> HO@ defait Naw Job
> 15O @ dotuit How Joh
3 BO@ delmit Narw Joby
[ 7@ defadt New Job
3 B @  defaht e Job
= CId
Sample Id: CAHE

Skt 0 / Chioroform-D
Method: Experiments
Expariment:  tingle_puka. o

Upr: dufault

If the Deliver data automatically check box is selected, the data is displayed in the 1D

Processor window after completion of the measurement.

&~ To stop the measurement that is being executed, refer to Chapter 5, “Queuing.”

NMECAXSII_V50-TU-1
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3.3 DATA TRANSFER FROM THE SPECTROMETER

This section explains how to transfer the data after measurement is complete.

B Data transfer

1. Click the Open file and choose tool button at the top left in the Delta Console
window.

' JEOL Delta 5.0

File Options Acquire Process View Analyze Tools

2o

Delta HMR Processing and Control Software
v5.0-Beta (05-14-09 16:33 [build 523]) [Windows]
Copyright 1990-2009 by JEOL USA, Inc.

I

The File Browser window opens.

* File Browser

File Options Go ®)Recent < rFavorite Files
lData Servers ]E]
| o

» chipl "
p- chipld m
B ecazz

P INM-ECK300
p nmxps400

p phantom

P sccla

P scc2

B =cc3

P sccd

[«

[ I ]

Fig. 3.4 File Brower window

at the lower left in the File Brower window.
The connectable spectrometers are displayed.

3. Inthe spectrometer list, double-click the spectrometer in which the data is
stored.
The data list stored in the spectrometer appears.

4. When you select the data that you transfer, a number of buttons will be
displayed. Click the Open the selected file for processing Mbutton.
The data stored in the spectrometer are transferred, and the specified processing is
executed automatically.
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3.4
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1D NMR DATA PROCESSING

This section explains data processing after measurement was completed and the data were
forwarded from the spectrometer.

After the measurement and data transfer, the following processing is automatically

executed.

e Correction of the DC components of FID (Free Induction Decay)
e Multiplication by window functions
e FFT (Fast Fourier Transformation)
e Automatic phase correction

Here, data processing following phase correction will be explained.

When measurement is completed, the 1D Processor window opens.

or - single_pulse—148-1.df

File Options Reports PreTransform Window Transform PostTransform Display Analyze Tools
[=e) 2@ u/a)els (o) £]9)=/s) P
o) e B | = B0 = | ) )] [ %
B SEEE
e Blm[E]e] =]
o4l »-dc_balance( 0, FALSE ) Y|\
0ok wsexp( 0.2[2), 0.[5) ) 5 ‘g
i i B rapeso (o], %], sol%), 10L..
3 4 :m( iy ‘IgRU)E, TRUE )
M BRI o’ T T Ao T Fpﬁhnqﬂme 2
m X : saconds : Proton g
Bolzlx]) (2]r]=la) (o]ilel+] (T]=/E! FYCAE
5“3 o |
5. J U"IL/' L o
Iz !1%;1:;1 ::“L ?taju 70 60 50 40 30 20 10 O -10 -20 w‘ %JE]@ ﬁJ

Fig. 3.5 1D Processor window
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3 1D NMR MEASUREMENT

3.4.1 Automatic Baseline Correction

1. Click the 5| button in the 1D Processor window.
An item, Base Correct, is added to the process list.

2. Click the Process [ » |button.
The spectrum with the baseline corrected is displayed in the lower spectral display
area.

Process list
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§ E psexpl 0.2[Hz], Q.01 )

rvapemn(u[%], 0% s0[%], 100[..

wavafillf 1

iRt L TRu: TRUE )
machinephase

@-sw],im (sllifa) [olsfef) 2=

- JJ_U\ .

I?-Il‘liD‘J,ﬂDQLF&CI?-ﬂ htl :auq.us.uzu lf.II:I 1.020 |
X : parts per Million : Proton

% m

06 08
PRl Tore! PHEET Fen e

04
Yiarat

aoundance
Elnp

=
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3.4.2  Automatic Peak Detection and Automatic Integration

@ Click the & |button in the 1D Processor window.
Automatic peak detection and automatic integration are carried out, and the results are
displayed in the lower spectral display area in the 1D Processor window.

' 1D Processor - sinele_pulse—148-1.jdf

File Options Reports PreTransform wwindow Transform PostTransform Display Analyze Tools

8] (=]

Processing Tools

EIO-TEY S B F I B E

2

E 3

|

% wdc_balance( 0, FALSE ) n z

a E wsexpt 0.2[Hz], 0.0[s] ) =

5 wtrapezaid( 0[%], 0[%], 60[%], 100[... g

- E wzerofill{ 1) @
g 3 w7 1, TRUE, TRUE )

" A machinephase >

ppm bl

m X @ seconds : Proton 3

— 8

oy

1.0

02 04 06 0.8

abundance

o

[«

EYEYETTEY

m # : parts per Million : Proton

3.4.3 Plotting

The standard method of plotting is as follows.
@ Click the &1 button in the 1D Processor window.

" 1D Processor - single_pulse—148-1_jdf

File Cptions Reports FreTransform Window Transform PostTransform Display Analyze Tools

Processing Tools

The processed spectrum in the lower display area is plotted on paper.
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Changing the Display Range

B Usage of Pointer bar

The Pointer bar is used to expand or reduce spectra. This section explains basic usage of
the Pointer bar.

|E s zlx] [2p]aa] (o]l (Tl ® o B4

Fig. 3.6 Normally displayed Pointer bar

® To switch the Pointer mode

NMECAXSII_V50-TU-1

€ Move the mouse pointer to the mode button, and press the left mouse button.
The following fifteen mode buttons are displayed.

Zoom: To expand, reduce, or move spectra.
Pan View: To move the area after expanding spectra.
Amplitude gain:  To adjust the amplitude of spectra.

k | Select: To select data or a geometry.

# | Phase correct: To correct the phase of spectra.

b | Copy position: To copy any area of spectra.

H_

FeEEErEE

Peak threshold:  To set the position of the baseline of spectra.

| Reference: To set a chemical shift reference axis marker.
Peak: To execute a peak pick.
f | Integral: To perform integration.
Measure: To measure distance between peaks
+| Cursor: To display the horizontal and vertical lines.
Annotation: To display an annotation in the geometry.
Molecule: To display a structural formula and molecular formula in

the geometry.
PiP: To display a selected part of the geometry within the

present geometry.

<&~ This chapter explains only the Zoom mode. For more information about the other
modes, refer to the separate volume of user’s manual, “Data processing”.

%) JEOL RESONANCE 3-11 [
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B Expanding and resetting spectra in the 1D Processor window

® To expand a spectrum vertically

1.

2.

3.

4,

Select the Zoom mode from the Pointer bar or press the key on the
keyboard.

The Pointer mode becomes Zoom, and the mouse pointer on the spectral screen
changes to E

Move the mouse pointer to the position that will become the upper end of the
expanded Y-axis.

Drag the left mouse button to the position that will become the lower end of the
expanded Y-axis.

Release the left mouse button.

v b bdv ol

02 04 0B 08 10 12 14

PRTT PRYT] YT FTT T e

L

120 11.0 100 90 80 7.0
X : parts per Million : 1H

abundance

u

The spectrum is expanded vertically.

® To expand a spectrum horizontally

. Select the Zoom mode from the Pointer bar or press the key on the

keyboard.

The Pointer mode becomes Zoom.

Move the mouse pointer to the position that will become the left end of the
expanded X-axis.

Drag the left mouse button to the position that will become the right end of the
expanded X-axis.

Release the left mouse button.

0z 04 O

1]

12.0 11.0 100 90 |80 70 f0 S0 40 3
—_—

I abundance

¥ ¢ parts per Million @ 1H

The spectrum is expanded horizontally.

%) JEOL RESONANCE
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® To adjust the display to the intensity of the highest peak displayed

@ Press the [End] key on the keyboard

I II II <«— Backspace
¥

[][]( f

The highest peak in the spectral region displayed at present is expanded or reduced to

fit within the screen.

® To return the spectrum display to its previous conditions

@ Press the [—] key on the keyboard to return to the previous conditions.

"' <«—Backspace

Insert || Home Page
I II Il Up I
IDeIete I End

O v
1

- D.[—

< When you press the El key, both vertical and horizontal expansions return to

their previous values.

You cannot selectively return only the vertical or horizontal size to its previous

value.

® To return the spectrum display to its initial conditions

@ Press the key on the keyboard.

All horizontal and vertical expansions return to their initial values.

NMECAXSII_V50-TU-1

I_ II * II - Backspace Insert Page
- = Up
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42D NMR MEASUREMENT

4.1 SETTING 2D NMR MEASUREMENT CONDITIONS

This section explains how to set the conditions for measuring '"H-'H homonuclear 2D
NMR (HH COSY) and “C detection heteronuclear 2D NMR (HETCOR).

411 HH COSY Measurement

1. Enter a job name in the Enter a title for the new job box at the bottom right of
the Samples tab in the Spectrometer Control window, and click the Create a
Job with this Sample button.

Enter a title for the new job:
Enter a job name.__>lNEW Joh ]

Add the Job Id to the title:
[#) arly if necessary [ — Create a Job

=)
1) always with this Sample

— =

The Jobs tab opens automatically.

Canection Tools Config Experiment

ﬂm—ecxaocl

User: defauit o A
@ 8 Owren default m, Ide
‘1"‘?"‘ gs | (i » Mo 7

= Colected: -
B ebe | ] eme

- il

CAHE (Chioroform-0

A

el :i g

Sample Name | | Solvent | ke [ Comment L] |§
| |

RLt i3]

o | coon | | oo |
']

Avalable Methods Job Parameters.

Gradient HMQC with ¥ proj Polcy | checss 3 schidhiing paicy

Gradient TOCSY Start. [dckmmyyyy bhimenis

[l

EEEERIENE Holae (e
| Rectiver Gan: 62

Temp: 24.6[dC] Quéue Length: 0

Fig. 4.1 Jobs tab

2. Click the Add Experiment button on the middle right edge of the screen.
The Open Experiment window opens.

%) JEOL RESONANCE 41|
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INDEX
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£ Open Experiment

(===

File Options Go (¥)Recent 7'7Favorite Files

lexpenmems

~ FAVORITES

Io) <) & ) s ]
Ix]

[s chip10 - Authenticated as default

»1d 'y
p2d §
b 3d a
# basic =
p cosy
p- diffusion =
p dgf cosy
B ecosy

- fgshim
pft

b glp

p hetcor
» hmbc

[ I S|

Fig. 4.2 Open Experiment window

3. Click the ﬂbutton in the Open Experiment window.

A list of the Experiment files” in the Global directory™*
After double-clicking basic in the Open Experiment window, select the

4.

is displayed.

measurement mode cosy.jxp to highlight it, and click the button.

This operation opens Experiment Tool (Fig. 4.3) in the lower portion of the Job tab.
This Experiment Tool window consists of the six sections: Header, Instrument,
Acquisition, Pulse, Diagram and Favorites.

8 Specromater Conirel
mvmmw
e
Sanpie -
(&)g]acm ook
e — ﬂ mlll
F@D»«Eﬁﬁ— R S
Sample Name | | Kind | | Pregaration Cormant |
- F“— e
¥ Expaeituce 1
& F st raranenes
sorage flenaere  S{SAHPLEL protin |,.mu_am ST
Thoran [prosee
ot [socte_putee
s _tiur =
ta_gan ]
i d
foree_ e 3
v save_stoomd 4
EETE &_‘mum | DWLM
T T R AR |

Fig. 4. 3 Experlment Tool window

* The Experiment files contain the measurement modes, standard measurement conditions, and steps for processing data.

, The file type is .,jxp.

** The Global directory is the directory in which the standard files supplied from JEOL are stored. The files in this directory

cannot be changed.

M -2
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B. Set the necessary parameters.
The parameters that are usually used are explained below.
&~ For information about other parameters, refer to the separate volume of user’s
manual, “Liquid Measurement”.
< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.

filename Data name that is saved (The saved file name is created
as sample name_filename.)

comment Comments on measurement data

auto_gain If you want the instrument to adjust the receiver gain
automatically, select the button to mark it with a check
mark. The results that were acquired using the automatic
gain will be displayed on the Delta Console window and
the Spectrometer Control window.

recvr_gain Receiver gain, if automatic gain is not selected.

X_points Number of data points on the f, axis

scans Number of scans to accumulate

y_points Number of data points on the f, axis

pulse_angle 1 Flip angle. 90 [deg] in COSY.

pulse_angle 2 Flip angle. 90 [deg] or 45 [deg] in COSY.

relaxation_delay Pulse delay time

6. Verify the necessary parameters.
< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.
x_domain Observation nucleus: Proton
x_offset Observation center frequency (ppm)
X_sweep Observation range (ppm)
x_90_width 90° pulse width
pulse_1 First pulse width to be used for measurement
pulse_2 Second Pulse width to be used for measurement

z In the Favorites tab, you can specify frequently used parameters in advance. So, if
you arrange necessary parameters in the Favorites tab, you can specify or confirm the
parameters without switching tabs.

NMECAXSII_V50-TU-1 ’?) JEOL RESONANCE 4-3 .
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4.1.2 HMQC Measurement

1.

6.

Enter a job name in the Enter a title for the new job box at the bottom right of
the Samples tab in the Spectrometer Control window, and click the Create a
Job button.
The Jobs tab opens automatically.
Click the Add Experiment button at the middle right of the screen to open the
Open Experiment window.
Click the [l button in the Open Experiment window.
The contents of the experiment file in the global directory are displayed.
After double-clicking basic in the Open Experiment window, select the
measurement mode HMQC.jxp to highlight it, and click the 4] button.

This operation opens Experiment Tool.

Set the necessary parameters.

The parameters that are usually used are explained below.

& For information about other parameters, refer to the separate volume of user’s

manual, “Liquid Measurement”.
2 Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.
filename Data name that is saved (The saved file name is created
as sample name_filename.)
comment Comments on measurement data
auto_gain Normally, do not check this box for 2D measurement.
recvr_gain Set 50.
X_points Number of data points on the £, axis
scans Number of scans to accumulate
y_points Number of data points on the f, axis
Jj_constant J value
relaxation_delay Pulse delay time

Verify the necessary parameters.
/z< Parameters can be displayed by clicking Header, Instrument, Acquisition or

Pulse.
x_domain Observation nucleus: Proton
x_offset Observation center frequency (ppm)
X_sweep Observation range (ppm)
y_domain Irradiation nucleus: Carbon
y_offset Irradiation center frequency (ppm)
y_sweep Irradiation range (ppm)
x_pulse 'H pulse width to be used for measurement
y_pulse BC pulse width to be used for measurement

/z< In the Favorites tab, you can specify frequently used parameters in advance. So, if

M 24

you arrange necessary parameters in the Favorites tab, you can specify or confirm the
parameters without switching tabs.
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4.1.3 Setting the Observation Range Through the 1D Data

For the measurement of 'H-'H homonuclear 2D NMR, the 'H 1D data is essential. Also,
for the measurement of 'H detection heteronuclear 2D NMR or *C detection heteronuclear
2D NMR, 'H 1D data and *C 1D data are essential.

If these 1D data are not displayed on the 1D Processor window or the Data Slate window,
load these data to the 1D Processor window from the files.

If the 1D data has already been loaded on the 1D Processor window, proceed to “ Il
Setting the observation range using the 1D data”.

B Loading the 1D Data

1. Click the [2] button in the Delta Console window.

I E0L Deita vs.02

File Options  Acquire Process View Analyze Tools
218
| 2o

Delta NMR Processing and Control Scftware
v5.0.2 [Windows]

Copyright 1990-2011 by JEOL RESOHANCE, Inc.
License Will Expire: 1-AFR-2012

The File Browser window opens.

File Options Go (¥)Recent < ;Favorite Files

= ¥« c»l.l ]

+ PLACES p Process_data
Carbon-1
$p Local cosy-1

DEPT135[deg]-1

& clobal Proton-1

[«

Spectrometers

(= Il ]
¥ FAVORITES 1D - 16384¢, 274k - [s] - R - 64L - delta @ sccd
Revision: 4-APR-2011 15:09:07 / Creation: 4-APR-2011 15:07:59
single_pulse - [Yesample]

RS e

File Browser window

2. Click the name of the data file you want to load in the list box.

%) JEOL RESONANCE 4-5
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3. Click the || button.

The most recent version of the data is displayed in the 1D Processor window.

If the selected data is the data to which the Fourier Transform has been performed, the

data is displayed in the Data Slate window.

| File Options Reports PreTransform Window Transform PostTransform Display Analyze Tools

FIDEEIMNEI R BRI

A

l“l | = 00 =) | @] s =)

NEEEI |
Blfe ela

Processing Tools

{1 "
0-1 02 l] 3 0.4 0.5 0.6 0.? 0800 1.0 11 12 1.3 14 1.5 1.6 1.7 1.8 1.9 2.'] 2.1

E X : seconds : Proton
Bozs hod OUdD @EE 3@

10 2:0 3:0 4:0 S:D 6;0 ?:ﬂ E§|

i 1 lL |

120 110 100 N‘.l 3.0 70 6.0 50 49 10 2Il 1.0 0
E X : parts per Million : Proton

R RRALE L
1‘0 =2.0

»-dc_balance( 0, FALSE )
»sexp{ 0.2[Hz], 0.0(5] )
»-trapezoid( 0[%], 0[%%], 80[%6], 100...
wzerofill( 1)
»fit( 1, TRUE, TRUE )

machinephase

ppm

op [s00%]

o155 o3)
BN )
o Y
(0] 0]

1D Processor window

File Options Reports Project Slicing Expansion Process View Analyze Tools Actions

=2 [+#x ([Zl%/%c/dzge)s)
@@Mﬂ“ﬂh&M]MIWHHﬂI@”@@

&% 8y

=
Pl T T FTr ) P rae

0 10 20 30 40 50 60 ?0

abundanc

12.0 11.0 100 9.0
X : parts per Million : Proton

80 7.0 6.0

Data Slate window

4. Ifthe 1D NMR data that has been loaded is FID data, perform processing, such
as FFT, phase correction, and reference setting, referring to Sect. 3.4 “1D NMR

DATA PROCESSING”.

If these processes have already been completed, proceed to the next step.

@ JEOL RESONANCE
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B Setting the observation range using the 1D data (HH COSY)

1.

2.

Expand the 1D NMR data that has already been processed to the range where
the 2D NMR measurement will be performed.

Click the button (located at the right side of the X_domain box) in the
Acquisition tab of the Experiment Tool window.

!
¥

2685

Recerver Gain: 50|

The mouse pointer changes to <= after this operation.
Move the mouse pointer into the spectrum of the 1D data, and left-click the

mouse.
The spectrum range and the offset value of the 1D data that is displayed are set to the

x_sweep and x_offset.

B Setting the observation range using the 1D data (HMQC and HMBC)

1.

2.

Expand the 1D NMR data that has already been processed to the range where
the 2D NMR measurement will be performed.

Click the button (located at the right side of the X_domain box) in the
Acquisition tab of the Experiment Tool window.
[ s | D)
Xfoam pECE
X offet fstppm) |
| xsweep |15[ppm) ]
x_points [1024 L(_JB
scans [4 4!
‘mod_return Jr ui!]
xprescans f+ RICIN
y_domain [ carban13 I@@
yoffset |astopm) |
y_sweep I!.?O[lwm] |-!J

The mouse pointer changes to <=2 after this operation.

3. Move the mouse pointer into the spectrum of the 1D data (in this case, 'H

NMECAXSII_V50-TU-1

spectrum), and left-click the mouse.
The spectrum range and the offset value of the 1D data that is displayed are set to the

x_sweep and x_offset.
%) JEOL RESONANCE 4-70
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4. Click the g button (located at the right side of the Y_domain box) in the
Acquisition tab of the Experiment Tool window.

5. Inthe same way as the X-axis setting, move the mouse pointer into the
spectrum of the 1D data (in this case, '*C spectrum), and left-click the mouse.
The spectrum range and the offset value of the 1D data that is displayed are set to the
y_sweep and y_offset.

4.2 STARTING AND ENDING MEASUREMENT |

B Starting measurement and displaying the present status

€ Click the Submit button at the bottom right in the Experiment Tool window.
The measurement is entered into the spectrometer-control computer’s queue. The
spectrometer executes measurement on a first-in, first-out basis.

R e o e e FELESIE)

storage flename  S(SAMPLE) cosy [s{samLE)_s{Exe fiename) A
filename cosy
communt [oradiora absolute valun cosy
aute,_fitor Ll
auta_gain Q
Fiter_Benit |4
force_tme (=]

5 | e sbond 7

£J~E_J| ) G L8 ) Deiwver data automaticatly
(Crecorcanse [ NCRGRRINN  niooca | Tenw:2siied

The command for starting measurement can be issued repeatedly, even if another
measurement is being performed. After one measurement finishes, the next
measurement will start under the stored measurement conditions.

* Spectrometer Gontrol

Connection Tools Config
‘[}JNM-EO(SOOl
User: cefault —— Y
Current @ 8 Owner cefauit g e q Digial Fker Factoris 4
| Collectes 3 1024 arting Experiment
measurement [ Dasernees | [E] e | [ e | @ovionior | gpsns] Il e oo Siring oo
that is belng [ wby | stams | User | 10b title | Scheciling )E] FEEEEE]
executed > DQ@ defak New Job N
» 200 default Mew Job +¥ [Runmng ]
21 defalt New Job Jobs Ready: 4
Next measurement  Jf> g: - . o
. s faul jow 1o
that is waiting to be et |
> BO@  defat MNew Job +%

executed

[New Job ]

Ellx]

Sample Id: CAHE
Slot 0 / Chioroform-D

Method:  Experiments

Experiment: cosy.jxp

User: default

[0

Temp: 24.6[4C]
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B Ending measurement

If the Deliver data automatically check box was selected, the nD Processor window

opens after completion of the measurement.

& 'To stop the measurement that is being executed, refer to Chapter 5, “Queuing”.

4.3

DATA PROCESSING OF 2D NMR

This section explains data processing immediately after completion of NMR measurement.
When measurement is complete, data will be sent from the spectrometer to the processing

computer, and the nD Processor window will open.

Data will be processed according to the process list in the pulse sequence.

If you change the processing conditions, click the button to display the process list. If
you click the button again after changing the process list, processing will be executed

"nD Processor : cosy-9-1.jdf

File Options PreTransform Window Transform PostTransform Display Analyze Tools

EE®

2/@do/el

c
8
o
i
c
5
ZE g
T
bl
2
i
4
>

R T T PR
120 110 100 90 80 70 60 50 40 30 20 10

X : parts per Million : Proton

R

e
a -10 -20

Fig. 4.4 nD Processor window

again according to the changed conditions.

NMECAXSII_V50-TU-1

Filz Options PreTransform SWindow Transform PostTransform Display Analyze Tools

FEX

EEIET Sl
EEEEEEEEFERE
S —

»

sinbell_auto wzerafill( 4 )
wfft( 1, TRUE, TRUE ) sinbell_auto
ppm wfft( 1, TRUE, TRUE )
ppm
abs
wthresh 2[%], 1)
p-symmetrize( Cosy, 24 )

A
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Fig. 4.5 nD Processor window (Process list display screen)
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4.3.1 Displaying Data Using 2D Viewer
@ Click the button in the nD Processor window.

File Options PreTransform Window Transform PostTransform Display Analyze Tools

BOEEEEEENED) tln.ml‘
EERIEEEEERNEINE

A new 2D Viewer opens, and 2D data with projections are displayed.

[ pti Reports Project Slicing  Expan: ocess Wiew Analyze Tools

File Options

I.l@lllll

Bolalk) (2= (oo & o @
A -

Projection data

5% |display area
5 :
2 o -
T 2D data
g display area
&
.

o=

-z
e [
12.0 11.0 10.0 9.0 8.0

g d ! A . 70 &0 50 40 30 20 10 0O -1.0 -20 10.0
X 1 parts per Million : Proton abundance

Fig. 4.6 2D Viewer window
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4.3.2  Setting the Conditions for Displaying Contour Lines

The 2D Viewer window is used to set the levels of the contour lines.
The Level Tool window is used to change the levels of the contour lines.
1. Click the right mouse button to display the pop-up menu, and select Level Tool.

ST E—

Layers

Options

Dizplay Modes

Dramw Components

Logarithm Base

Dizsplay Units

Peak Pozitions

Datadex 10

Datadex 2D

Save Gurrent View [W]
Reztore Saved Wiew [Shift+y]
Contour Bounds 4
Export To 3
Copy Geometry to Glipboard [+C]
Copy Attributes to Paste Buffer

-

r rF T T F YT YT

The Level Tool window opens.

Contour-line
EBounds Eias
level button 8 24 et Top slider
8 . Preset button
O .
O — 12
0 - e
J —_
O —_ 3
mImI —_ - @ESBias slider
o — .
ol — |
LI — o
QN - 4
5 5 ([ o
Threshold O]O[ — z
| — )
el Q0 —
I || R
Noise level Qe -
Base level %@ . [ |mme———1—Bottom slider
Lowest level = :l%j = \_,[_ Apely —=Apply button
button =

Fig. 4.7 Level Tool window

Preset button: Allows you to set the number of contour lines by selecting
the 2, 4, 6, 8, 12, or 24 preset button.
Contour-line level button: The level of contour can be set manually by clicking each

button to highlight it.
Lowest level button: It is a button that shows the lowest strength level.
Top slider: Determines the maximum intensity of the contour lines.
Bottom slider: Determines the minimum intensity of the contour lines.
Bias slider: Determines the signal intensity between the ones specified

by the top slider and the bottom slider. Moving the bias
slider changes the slope of the middle curve shown in Fig.
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4.7. Moving it upward results in drawing more contour
lines at the lower level of the signal intensities.

Noise level: Automatically set after data processing is completed.

Threshold level: Automatically set after data processing is completed, and
used for peak picking in 2D processing.

Base level: Zero level of the signal intensity. Set it to the lowest level
in the Level tool window.

Apply button: Clicking this button redraws the contour lines at the set
levels.

4.3.3

2. Adjust the levels of the contour lines in the Level Tool window.

Set the minimum intensity based on the noise level. Set the number and intensity of
the contour lines to be drawn between the minimum intensity and the maximum

intensity in the Level Tool window.

< Usually, few or no contour lines are set to levels below the noise level. Setting
the contour level below the noise level displays the contour lines of noise, and
needs a large amount of memory in the system, slowing down the processing of

the program.

Set the levels according to the following procedures:
a. Click the lowest level button of the contour-line level buttons.
b. Determine the bottom level of the contour lines using the bottom slider.

c. Determine the top level of the contour lines using the top slider.

d. Select the number of contour lines you want to display from the preset buttons.

e. Click the Apply button.

Pasting 1D NMR Data

This section explains how to paste 1D NMR data onto the slice or projection data display

area in the 2D Viewer window.

It is assumed that 1D NMR data on which data processing such as FFT was already
performed are stored on the hard disk or is displayed in the 1D Processor window.

B When 1D NMR data is stored on the hard disk

1. Click the & |button.

" 2D Viewer : cosy—9-2_jdf

File Cptions Reports Project Slicing Expansion Process View Analyze Tools Actions Layout

el 2%%clE|)T]e) s

2. Paste 1D data onto the X-axis.

a. Select Layout—Load 1D-Load X Projection.

er : cosy-9-2.jdf

File Options Reports Project Slicing Expansion Process Miew Analyze Tools Actions | Layout

- BRI
SGEB OSSO A

1D Wiews »
Load 10 || Lo

@ Show Cwvervigw

oject ¥
: w M & h

i
£
3

a
Gl
c

2
2

&
c
=]

The Open file window opens.
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Load ¥ Projection
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File Options Go <'fFavorite Files

[ @HBEEE@

Proton-g
Proton-7
Proton-8
Proton-9
single_pulse-1

single_pulse-10 e
single_pulse-100
single_pulse-101
single_pulse-102
single_pulse-103
single_pulse-104
single_pulse-105
single_pulse-106
single_pulse-107
single_pulse-108
single_pulse-109 E]

[ Il ]

b. Select a file.
1D NMR data are pasted in the projection display area of the X-axis.
3. Paste 1D data onto the Y-axis.
a. Select Layout-Load 1D—Load Y Projection.
b. Select a file.
1D NMR data are pasted onto the projection display area of the Y-axis.

B When 1D NMR data is displayed on the 1D Processor window

1. Click the [@]button.

' 2D Viewer : cosy-9-2_jdf

File Options Reports Profect Slcing Expansion Priafs ilaw _Analyi Tﬁ Acﬁm Eout
=) (2] El=/</cldz/g/els] |

2. Paste 1D data onto the X-axis.
a. Select Layout-Load 1D—Load X Projection.

Exl (3 E P e

=

B ala) (2]l [2l:lef+] B8] | G omen  Comxropn )

T ety \ Losa T o=

5 1

s é for A Load ¥ Projection

= 4 s T ol

g o ,i Load X + ¥ Slices

o 5 - - & &

= 3 - - - Load X + Y Projections
S | 3 - & je

The mouse pointer changes to “=71.
b. Move the mouse pointer onto the displayed 1D NMR data and click it.
The 1D NMR data are pasted onto the slice or projection display area of the X-axis.
3. Paste 1D data onto the Y-axis.
a. Select Layout-Load 1D—Load Y Projection.
The mouse pointer will be changed to <=.
b. Move the mouse pointer on the displayed 1D data and click.
1D NMR data are pasted onto the projection display area of the Y-axis.
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4.3.4 Plotting

This section explains how to perform the standard plotting.
&= For the details about the settings, refer to the separate volume, “Data Processing”
user’s manual.

€ Click thebutton in the 2D Viewer window.

' 2D Viewer - cosy—9-2_jdf

File Options Reports Project Slicing Expansion Process View Analyze Tools Actions Layout
[EIEY EOPEEGHEN

The default plotting is performed.

4.3.5 Changing the Display Ranges

The pointer bar is used to expand and reduce spectra.
&~ For how to display the pointer, refer to Section 3.4.4. For the details of the pointer,
refer to the separate volume, “Data Processing” user’s manual.

B To expand a spectrum vertically and horizontally at the same time

1.

Select the Zoom mode from the pointer bar or press the key on the
keyboard.

The pointer mode becomes Zoom.

Move the mouse pointer to the position that will become the lower left corner of
expansion in the display area.

Press and hold down the left mouse button, and move the mouse pointer to the

position that will become the upper right corner of expansion in the display
area.

i

{1}
=
=
]
fw)
m

Y parts per Million @ 1H

T T T T T T
2.0 2.0 7.0

=

¥ 1 parts per Million @ 1H

4. Release the left mouse button.
The spectrum is expanded vertically and horizontally at the same time.

%) JEOL RESONANCE
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B To return the spectrum display to its previous conditions

@ Press the [—] key on the keyboard to return to the previous conditions.

|<-Backspace Ilnsert I Home
.I IDeIeteI End W

4z When you press the El key, both vertical and horizontal expansions return to
their previous values.
You cannot selectively return only the vertical or horizontal size to its previous
value.

e

5g

1
5 o

B To return the spectrum display to its initial conditions

@ Press the key on the keyboard.
All horizontal and vertical expansions return to their initial values.

I_ Il + I <+Backspace ag
{ IP I
Delete Down

mf

|
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5.1 COMMAND FOR STARTING MEASUREMENT ..........c.ccecu... 5-1
5.2 QUEUING 5-2
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B Starting measurement and displaying the present status

5 QUEUING

COMMAND FOR STARTING MEASUREMENT

Clicking the Submit button in the Experiment Tool window enters the measurement into
the spectrometer-control computer’s queue, and the spectrometer executes measurement on
a first-in, first-out basis.

& s | @)

)

]

ke

(4]

©

[> Submit Job

Queue Length: 0

The command for starting measurement can be issued repeatedly, even if another
measurement is being performed. After one measurement finishes, the next measurement
will be started under the stored measurement conditions.

Current
measurement that:

This mark indicates that
measurement is being executed

uuuuuuuuuuu

The status of
current queue

is being executed

Next measurement

that is waiting to
be executed

NMECAXSII_V50-TU-1

= y Digital Filter Factor is & )
[ m‘ Samples I[ Iﬁs I D Queus h IMonitor I{ o Status I H Time: . Tuning Autotune Probe fEJ'HF
7.
= C— ]
[ difault New Job B
IRunmng ]
» default Mew Job + 4
> 2660 @R default New Job +e Jobs Ready: 4
> 700 default Mew Job i+ ¥
»[ BBOO | defait New Job +3 et el

This mark indicates that
next measurement is
waiting to be executed

The status of
measurement
that

Fig. 5.1 Displaying the status of the queue
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User:
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5 QUEUING

B Deleting measurement

You can delete measurements in the queue using the following procedures.

® How to delete specified experiment (Job)

1. Click the €3 button of the measurement to delete in the Queue tab.
The confirmation dialog box appears to verify deletion.

Are you sure you want to delete the job?

| (e ) concel |

Fig. 5.2 The dialog box that verifies the deletion.

2. To delete the queue, click the Yes button.

B Viewing information about the jobs in the measurement queue

You can view the details of the job in the measurement queue as follows.

1. Click the P button on the extreme left of the measurement whose information
you want to view in the Jobs tab.
The Job Info window opens.

2. To finish viewing, click the ¥ button.
The Job Info window is closed.
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6.1 SAVING NMR DATA 6-1
6.1.1 Saving the measured data (FID).......cc.cocevvevirveninenennnninenecenenne 6-1
6.1.2 Saving Processed Data .......coceoveeeviervieriensienienieeieeeeeeeeeeeae 6-1

6.2 LOADING NMR DATA 6-4
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6 SAVING AND LOADING DATA

6.1 SAVING NMR DATA
6.1.1 Saving the measured data (FID)

The measured data (FID) are saved automatically. A filename for the saved data is
specified as in the following procedure.

1. Specify the filename for the data you want to save in the storage_filename of
the Experiment Tool window.
Z< If not specified, the default filename is entered. The name shown on the right side
of storage_filename is the default filename.

[ [ T O T—— | G aoa parameters |2]
storage_flename  S{SAMPLE)_single_pulse o L/saMPLE) $(EXP ename) |'I,
Filename ———r enge_puse |
commant single_puise |
auto_filter il
auto_gain ]
Filter_limit 0
force_tune J |
save_sborted L) I:JI
OB ) Delwer data automatically |MI

Fig. 6.1 Input box for a filename

2. Start measurement.
When measurement is complete, the data are saved with the specified name.

6.1.2  Saving Processed Data

B To save 1D processed data in the 1D Processor window under the same
filename

€ Click thebutton in the 1D Processor window.

"1 D Processor : single_pulse-149-1_jdf

Filz Options Reports PreTransform Window Transform PostTransform Display Analyze Tools

MOB

The 1D processed data are saved. Then, the version number increases automatically under
the same filename.

Processing Tools

Process Guidedl Matrnal

oad £y

NMECAXSII_V50-TU-1 @ JEOL RESONANCE 6-1 .



6 SAVING AND LOADING DATA

B To save 1D processed data in the 1D Processor window under a new
filename

1. Select File — Save As from the menu bar.
The Save Data File window opens.

' Save Data File

File Options Go

[« 2 e )
) < Carbon-1 ry

- Carbon-2 g
Carbon-3

Carbon-4

Carbon-5

osy-1

cosy-2

cosy-3

cosy-4

osy-5

cosy-6

cosy-7

cosy-7.X

cosy-7.

cosy-8

osy-9

GRADIENT BASIS_2692_25 Homospail_2H-1

] Filename

£ m > input box
Filename: lsmgla _pulse-143 ]

Fig. 6.2 Save Data File window

2. Type any filename in the filename input box.
S When creating a new directory, after clicking the & |button, type the directory
name in the Create box and click the OK button.

3. Click the [ button.

The 1D processed data are saved under the specified filename.

B To save 2D processed data in the 2D Viewer window under the same
filename

@ Click the [d|button.

20 Vi - ey -9-2 ]

Filr Options Reports Project Siorg Ewpursion Prociss Viw analoe Took Sctons Layout

e (8] 2aeo(E)2/g]e)s)

[@lslk) (2hJila) eliolt] (TEE) (@) &%y

project ¥ \
§ i m'. 7 I | 1 TR
# 3
: i
=
s L
s -
= r————
I
o 4 ]
b L —
B2 [
£ g - —_—
§
£ 5
Lk
i
= 83
120 110 100 90 B0 70 60 S50 40 30 20 10 O -10 -20 100
X 1 parts per Million ; Proton 2 E

The 2D processed data are saved. Then, the version number increases automatically
under the same filename.
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B To save 2D processed data in the 2D Viewer window under a new filename

6 SAVING AND LOADING DATA

NMECAXSII_V50-TU-1

1. Select File — Save — Save As from the menu bar.

The Save File for Data Slate window opens.

& save File for Data Slate e =]
File Options Go
= LRI ]
i

p for Phase 2d
p standard_data
p T1_noise

¥ 3D data
)

i

[T I I3

Filename: [g\bberelllc_aad_dqf_cosy ‘/J

Input box
I for a filename

Fig. 6.3 Save File for Data Slate window

2. Type any filename in the Filename input box.

S When creating a new directory, after clicking the & | button, type the directory
name in the Create box and click the OK button.

3. Click the [®/button.

The 2D processed data are saved under the specified filename.

%) JEOL RESONANCE
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6 SAVING AND LOADING DATA

6.2 LOADING NMR DATA
1. Click thebutton in the Delta Console window.

* JEOL Delta 5.0

Filz Options Acquire Process View Analyze Tools

(X]

Delta HMR Processing and Control Software
¥5.0-Beta (05-13-09 17:24 [build 521]) [Windows]
Copyright 1990-2009 by JEOL USA, Inc.
Hon-released versions expire after 31 days.

I

The File Browser window opens.

" File Browser

File Optons Go (¥)Recent < ¢Favorite Files
10 | s 5 s
CES Carbon-1 é} A
Carbon-2 1 .
arbon-3 —= D.ata version
(Carban-g display box
Carbon-5
e
-2 -— S
e — - File list
cosy-4 =
Cosy-5
cosy-6
cosy-7 %
Cosy-7 K
cosy-7.Y
cosy-2
cosy-9 ’;} @
-l Il ) v
20 - 1024r 1024r, 8M - [pprn][opm] - RR - 64L - default @ Data
Revision:20-MAY-2009 14:15:12 § Creation:27-APR-2009 = . .
L1144 tﬁ information
display box

Fig. 6.4 File Browser window

2. Click the name of the data file you want to load in the list box.
3. Click the [®]button.
The most recent version of the data is displayed in the 1D Processor window or nD
Processor window.
< The following information on the most recent version of the data is displayed in
the data information display box.

Time domain/frequency domain (unit)
[s]- Time domain data (FID data)

[Hz], [PPM]: Frequency domain data
File size (Fourier-transformed data)
Number (.)f Row of data
data points R: Ranged
S: Sparsed Author
1D/2D/3D

TN 1D - 16384c, 256k - [5] - R - 64L - delta®”
Revision_time——> | Rayision: 2-FEB-2009 20:23:35 [ Creation: 2-FEB-2009 20:23:35
Strﬁ_.fchﬂir;e 1H-nmr - [Stryihnine]

Comment—/

\—SamplelD \—Creation_time

S 1f you display earlier data, select the version number, referring to information in
the data information display box, and click the £/|button.
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6 SAVING AND LOADING DATA

B Version number

In the Delta program, when loading a data from the data server, the group number for
avoiding a duplication of a file name and a version number are appended to each data file
name. Also, before data are processed, a new file is automatically created under the same
file name with a version number higher than that of the original data. The original data are
not processed, preventing corruption of the original FID data. If you save data under the
existing file name, the data are given a version number higher by one. Copied data are
sometimes deleted after they are processed. Therefore, some of the version numbers in the
file list are usually omitted.

Single pulse—1—-1.3df

N

The filename specified Group number  Version number  Extension
at the time of measurement

M Directory

You can specify two directories in the File Browser window using the buttons. One is a
local directory. The other is a global directory. Normally, the user uses the local directory.

@ Local directory

Clicking the button displays a list of the files in the local directory at the middle of
the Open Data for 1D Processor window.
/< The local directory is specified in Directory—Data in Preferences.

® Global directory

Clicking the [ JEEEN button displays a list of the files in the global directory at the middle
of the Open Data for 1D Processor window. Because the global directory cannot be used
for writing, it is not used to store data.

/< The global directory is specified in Directory—Global Data in Preferences.

%) JEOL RESONANCE 6-5 I
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