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Anmversa.ry

1956
JNM-1 (32MHz commercial NMR)

1985: First autotunable probe
1996: First Windows NMR software
2005: First Mac NMR software

2016: First liquid state autotunable
probe with both double and triple
resonance modes

o

Some highlights of JEOL NMR history

[ 1972

JNM-FX60 (Fourier Transformed NMR)

1981
JNM-GX400

(First automated NMR)

[ 2002

JNM-ECA series

(Modular NMR with
sequencers and full
automation)

>
2014

JNM-ECZ series

(Transceiver
system)




And in 2021 ...
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JEOL ECZL

spectrometer
see NMR in a new light




Jeol D

User management

PEOPLE ARE OUR
MOST VALUABLE
ASSET.

Dilbert.com DilbertCartoonist@gmail.com

I WILL REMIND
YOU OF THAT WHEN
I ASK FOR A RATSE.

6-5-15  © 2015 Scott Adams, Inc. /Dist. by Universal Uckick

IT BLEW
UP IN MY
FACE.
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Automation setup

Flexible configuration of defaults and privileges
for different users, including:

Variable temperature, Solids mode, Data folder, Email
address, user operators, user profiles, multiple

backup structure as per user, project, date, etc.
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Automation setup

Flexible configuration of defaults and privileges

for different users, including:

Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

JEOL Instrument:
Usage Log Report:

User
Botana
console
Delta
demo
tesT

Virtual_spectrometer
1-AUG-2022 - 18-AUG-2022

Active

Cost Center Active(min) Rate/Hr Charge
<blank> 63 0.00 0.00
<blank> 0 0.00 0.00
<blank> 200 0.00 0.00
<blank= 35 10.00 5.83
<blank= 2 0.00 0.00
300 5.83
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Automation setup

Flexible configuration of defaults and privileges
for different users, including:
Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

Detailed output:

* Breakdown of folder 'demo’

Cperation Began Operation End Duration Duration/day Usernamelob Name Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject NéFolder  Filename
14-12-22 23:14 14-12-22 23:14 0 days 00: 0.00037037 demo Proton 14-12-22 23:14  14-12-22 23:14 0 days 00:00:18 0.000208333 proton.jxp demo testl 1H
15-12-22 10:19 15-12-22 10:19 0 days 00 0.000208333 demo Proton 15-12-2210:19  15-12-22 10:19 0 days 00:00:08 9.25926E-05 proton.jxp demo samplel_1H
21-01-23 21:46 21-01-23 21:46 0 days 00:(  0.000300926 demo Proton 21-01-23 21:46  21-01-23 21:46 0 days 00:00:18 0.000208333 proton.jxp demo aal 1H

* Breakdown of folder 'organometallic/PhD_1'
Operation Began Operation End Duration Duration/day UsernameJlob Mame Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject Nz Folder Filename
29-06-23 9:38 29-06-235:38 0days 00:  0.000243056 test 1H 29-06-23 9:38 29-06-23 9:38 0 days 00:00:10 0.000115741 proton.jxp organome sampl3_PROTON

* Breakdown of folder 'organometallic/PhD_2'
Operation Began Operation End Duration Duration/day UsernameJlob Name Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject NeFolder Filename
16-12-22 19:21 16-12-22 19:22 0 days 00:1  0.000196759 test2 1H 16-12-2219:21  16-12-22 19:22 0 days 00:00:10 0.000115741 proton.jxp organome fds_PROTOMN

Job Result
FINISHED
FINISHED
FINISHED

Job Result
FINISHED

Job Result
FINISHED
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Automation setup

Flexible configuration of defaults and privileges
for different users, including:
Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

JEOL Instrument: Virtual_spectrometer
Usage Log Report: 1-AUG-2022 - 18-AUG-2022
Active
User Cost Center Active(min) Rate/Hr Charge
Botana <blank> 63 0.00 0.00
console <blank> 0 0.00 0.00
Delta <blank> 200 0.00 0.00
demo <blank= 3 10.00 5.83
tesT <blank= 2 0.00 0.00
300 5.83
. . . . .
Custom time limitations:
Time Lt | Dally Polies | Weekly Poices | Holdays | Maintenance |
] create 3 new tme Imitaton schedule %
Enabled o3y [or00 | 19:00
o [weekday () 4 -"f_- 18 1}0 0 21 2B 1 1 23 4 5 ¢
3 [weekend (s5) [4] 8 9 10 11 12 :'F 1415 16 17 18 1}: 2 2 2 2 1 {23 4 5
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Automation setup

Flexible configuration of defaults and privileges Fu"y customizable methods for each user

for different users, including:

I Method ]: l Parameters

Variable temperature, Solids mode, Data folder, Email

address, user operators, ... User 1 P

[ ‘ comment T

} { 1207

Usage reports, logs, statistics and billing:

JEOL Instrument: Virtual_spectrometer
Usage Log Report: 1-AUG-2022 - 18-AUG-2022
| 4116
acive User2 |i=
User Cost Center Active(min) Rate/Hr Charge ; iac& 13c [b calculate_proton 90 @ B
Botana <blank> 63 0.00 0.00 4' 1H, 13C & COSY — —
- 1H,
console <blank> 0 0.00 0.00 5. 1H, 13C, COSY & edHSQC [b force_tune @
Delta <blank> 200 0.00 0.00 6. 1H, 13C, COSY, edHSQC, HMBC
demo <blank> 3 10.00 5.83 7. 1H, COSY, edHSQC, HMBC [> dual_tuned @
tesT <blank> 2 0.00 0.00 5. Quantitative Carbon
: » autogain
300 5.83 10. Edited Dept [ o v
11. COSY . .
12. DQF COSY [ receiver_gain 0 4
13. TOCSY i
14. NOESY > scans 16
H H H - 15. ROESY
Custom tlme |Imr|:atI0nS: 16. HMQC [P durmmy_scans 1}
' 17. HSQC
| Tome Lot | ook ks | Wesidy ok ot | tamananc| . 18 HMBC [b tip_angle 45[deq]
| Create a new tme lmitation schedule X/ 19. Selective NOESY 1D
D —_— S 2 = 20. Selective TOCSY 1D [; x_offset s[ppm]
fraed o foz:0 e 21. Selective ROESY 1D
= v;';ek;sv’,r:?v;‘,ii [ -"T- 1 1}) 20 2 2 B ' 123 4 5% ¥ [b X_sweep 15[ppm]
[ Weekend (s-5) [4] 8 9 10 11 12 :k 1415 16 17 18 1}: 2 2 2 2 1 {23 4 5 ¢ [» P ; 12768
e ) ata_points
[b relaxation_delay 4[s] -
v
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Persona manager

& - D

[_) Master [ECZL‘JDDR:: 192.168.1.65:6241 ‘:
%Auﬂwrized Users | Personas H @Bﬁlgl?alesl{ ? Authorized IP Masks I

demo il @ Base Privilege i/] Variable Temperature
gmp_operator O c | :

solids LIEL Y i/l Solids

Isolids_student &/l Connection (_) samples
(_) Owner [ Privilege

) Multiple Owner i/l Read (Data Server)

¥ Job Priority [\uw

i/l Write (Data Server)

New persona name dl]:u

Billing Rate [Standard

J Permissions H anmilmesl

n
@ Load Automation scripts [studeﬂt_suhds.Jaf

@ Do not load the standard Automation script

[Z) Do not auto-load global Automation scripts ('Load Scripts' Delta preference)

[_) Do not allow loading of additional Automation scripts

/] Override Automation Walkup mode script [studentjnhds.jaf

i1 Hide experiment Header parameters tab &) Prevent editing

@ Hide experiment Instrument parameters tab f Prevent editing

@ Hide experiment Acquisition parameters tab f Prevent editing =
@ Hide experiment Pulse parameters tab f Prevent editing

[_) Hide experiment Diagram tab

/] Hide experiment Favorites tab

@ Disallow adding experiments to Jobs in Advanced mode

@ Disallow adding experiments to Jobs in Smart mode

@ Disallow adding parameters to Experiments E]

&] Disallow adding parameters to Experiments

[_) Disallow Automation Job and Experiment submission
O Disallow early termination of Jobs

[_) Disallow early termination of Experiments

[_) Disallow changing order of Jobs in queue

() Submit all Jobs with the specified policy

[_J Hide Sample table atiributes (] Prevent editing
() Disallow customization of the Sample table columns
[_) Disallow customization of the Sample attribute order

[_) Disallow Sample attribute customization

[_) Disallow interactive Instrument control

[T
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Persona manager

& Luthorizatio - O
[_) Master [ECZL‘JDDR:: 192.168.1.65:6241 ‘:
%Auﬂwrized Users | Personas H @Bﬁlgl?alesl{ ? Authorized IP Masks I
demo il @ Base Privilege i/] Variable Temperature
gmp_operator
solids (2] Console ] solids
; o Connection ) samples
() Owner () Privilege
) Multiple Owner / Read (Data Server)
i/l Write (Data Server)
|
! ¥ Job Priority [\uw
| New persona name Billing Rate [Standard
| J Permissions H anmilmesl
n
| @ Load Automation scripts [studeﬂt_suhds.Jaf
| @ Do not load the standard Automation script
' | () Do not auto-load global Automation scripts ('Load Scripts' Delia preference)
[_) Do not allow loading of additional Automation scripts
/] Override Automation Walkup mode script [studentjnhds.jaf
|
i1 Hide experiment Header parameters tab &) Prevent editing
@ Hide experiment Instrument parameters tab f Prevent editing
@ Hide experiment Acquisition parameters tab f Prevent editing =
@ Hide experiment Pulse parameters tab f Prevent editing
| [_) Hide experiment Diagram tab
| | &1 Hide experiment Favorites tab
@ Disallow adding experiments to Jobs in Advanced mode
@ Disallow adding experiments to Jobs in Smart mode
‘I @ Disallow adding parameters to Experiments E]

&] Disallow adding parameters to Experiments

[_) Disallow Automation Job and Experiment submission
O Disallow early termination of Jobs

[_) Disallow early termination of Experiments

[_) Disallow changing order of Jobs in queue

() Submit all Jobs with the specified policy

[_J Hide Sample table atiributes (] Prevent editing
() Disallow customization of the Sample table columns
[_) Disallow customization of the Sample attribute order
[_) Disallow Sample attribute customization

[_) Disallow interactive Instrument control

[T

[ e T—,

[ Master [EczuoOR:: 192.168.1.65:6241

'3

I € Authorized Users ” Personas ‘[ =P Billing Rates I{ ? Authorized IP Masks ‘

v uséf name

)

== =
? IP Mask Set Password

[ usename | | persona | | Priority| | Privilege 9
console A C 1

default low O Xconsole |
delta low /] / Connection

demo demo low

student_ss1 solids_student low @ ./Owner

() 3¢ Multiple Owner
/! «/ Variable Temperature
/] </ Solids |
(L) ¥ Samples |
[¥] () XKPrivilege
/] / Read (Data Server)
/! </ Write (Data Server)

Persona [N:;

ersona

¢

Default Folder [N 0

special folder

] _J Login Moniker | )

Job Priority | low

Email

Alert
Email

§/] Subject w/ Alert Email

Billing Rate
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Announcement editor

6 '_"|3-E-:tI'CI'nEtEI'—ITITC'.IIT-:E-ITTE-ntE ) - [m] X
| B 4)
Event Begin | 05-1UL-2023 B
5 Event End | 26-JUL-2023 .
Show nu days in advance
| Title lTemperature requlation is not allowed ] I
Message n for any of your experiments, come and see Adolfo]

Event Begm 13 JUL-2023

Event End | 13-JUUL-2023

Title lHeIium refill ]

Message lNo usage during morning. No 2D experiments during]

&l

| [ SeEe?SSStl [;ﬂi Add HJ Save Hx Close l

I

Announcements show up only on first login once the announcement is active.

Push this button to show again.

13 Solutions for Innovation .JEDLD



Announcement editor

&

Connection Options Tools Config

Event Begin | 05-JUL-2023

Event End | 26-JUL-2023

E(E

Show n days in advance
Title [Temperature requlation is not allowed ]
Message [n for any of your experiments, come and see Adolfo]

Event Begin |13-1UL-2023

Event End | 13-JUL-2023

ElE

o
HZ

Show n days in advance
Title [Helium refill ]
Message [No usage during morning. No 2D experiments during]

[

Avallable Instruments
of  Connect
ZL400R

Name “1 ECZL400R

Status ‘ This spectrometer is AVAILABLE

Field Strength ‘ 9.380766[T]  ~ 400[MHz]

Queue Status ‘ IDLE

Queue Details ‘ Ready: 0

| Click here to hide more information

1P Address ‘ 192.168.1.65

(B Probern [ 2800

Instrument Time ‘ 5-JUL-2023 13:04:20

v Boot Time | 5-1UL-2023 12:29:38

i

W Add Unlisted Instrument ey ‘

SeEer:Slﬁst ] [';II}i Add ][“/ Save ][x Close ]

A
| e [e2m I3
| Tvee [Liquins |

AQP Version AQP4 Specs | 16 bits @ 100[MHz] |

Helium Leve! | | | Unspecified

Nitrogen Level | 12-0cT-2022

| Time zene [ GMT Daylght Time (UTC + 1 hours) |

Up Time ‘ 34 mins 42 secs |

| senais | |

Enter a node name or IP
5

Add to List

Announcements show up only on first login once the announcement is active.

Push this button to show again.
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Manual use

JegL O)



—Manualuse2??2

Non-routine use
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Easy multiple decoupling setup

irr_decoupling
irr_noe @
irr_decoupling @
irr_domain {Protun :]
irr_noise {WALTZ ¢]
irr_atn_noe 26.9[dB] [irratn_\u ]
irr_offset 5[ppm] [irr_oﬁs et_default ]
tri_decoupling
tri_noe 2
tri_decoupling @
tri_domain [Fluormelg :]
tri_noise [WURST_40 ¢]
tri_atn_noe 26[dB] :triatn_\n
tri_offset [-ZUU[ppm] ]
qua_decoupling
qua_noe ]
qua_decoupling @
qua_domain [Fluurmelg ¢]
qua_noise [ GARP ¢]
qua_atn_noe 26[dB] .quaatn_\u I
qua_offset [—Sﬂ[ppm] ]

Just choose nuclei and offsets (and decoupling schemes)

No need to recalculate pulses

Solutions for Innovation .JEDLD



HMBC 1H-13C to HMBC 'H-11B

y_domain l y_domain [Boronll
y_offset [lbﬂ[ppm] Only change y_offset [D[ppm]
the nucleus.
y_sweep |250[ppm] y_sweep |250[ppm]
default_y_resolution 100[Hz] Other default_y_resolution 100[Hz]
related
y_points 256 [y_poinrs_default parameters y_points 512 [y_pOints_default
| will be . '
x_acq_time 0.21345[s . x_acq_time 0.21345[s]
= = automaticall
x_resolution 4.68495[Hz] y calculated! x_resolution 4.68495[Hz]
y_acq_time 10.02733[ms] y_acq_time 10.01044[ms]
y_resolution 99,72748[Hz] y_resolution 99.89574[Hz]
y_pulse 5[us] [Vgﬂ y_pulse 7[us] [ygﬂ
y_atn 1[dE] y_atn 2[dB]

grad_selection

18

Carbonl3 = 1.98847 : 1.98847 : 1

grad_selection

Boronll = 1.55841 : 1.55841:1

Solutions for Innovation .JEDLD



19F-31p and 31P-19F HETCOR!

Data kindly provided by Dario Rothauer and Ulrich Haunz,
University of Konstanz

ers/Botana/Deskt 19-dari i o
zzzzzz ~dario-KPFE

.

[-15

4

Universitat =
Konstanz HRHH
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Automation use




Spectrometer control Interfaces

Walkup Smart Advanced
» User accessible Methods defined by * Method shortcuts defined by user as buttons + Easy access to all functions
administrator + Define sample information, select the method, + Suitable both for continuous work on a
+ Select slot, put sample information, select the and then Go! sample and for sample batch submission
method, and then Go!

8 Specvameter Conval - Wakup Made - ECZAKE. - o x =T

- = EEEE= B - | e

— 0 A [ﬂ a8 st ok &8s o g:%_ =

@E B Tne [ Foene f—m; T - o o e o

[ o9 =4 | o0 [0 | o EN T T T I =R

2o | @ sceomee R R =3 dereso

e @ 005 P ) a | data Recenny

[Sle = @ oy v ewws | O | @ | = e

io C dkmsh e e I O N 77

(2o o w00 ¢ CHEE T

s | E ETEAE T

» g o ¥} Metbad EE‘

| s | wened [ | el | sowamg | var [emedrm | ;“:'L::; = M

s
et
e G 46 o Tano: 241 T
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Walkup mode

& Spectrometer Control - Walkup Modem.‘

Connection Options Tools Config Queue Samples Columns

. Sample: -
User: testl = %] Job: -
S = Method: -
5 Action: Idle
o lected: -
fiig walk-up Time: - Current tuning Probe is missing or
Slot | Status [ Sample Name [ Solvent | Method | Est. Time [ Scheduling ISubmit Job |
110
2 O Sample Name Required Select a Solvent & Select a Method 4 4 =)
3 @ Sample Name Required Select a Solvent 4 Select a Method & $ =
4 @ Sample Name Required [iF | Select a Solvent 4 Select a Method 4 $ =
5 |@ Sample Name Required [iF] | Select a Solvent 4 N Select a Method 4 03 (=)
6 |@ Sample Name Required [iF] | Select a Solvent 4 Select a Method 4 (=)
7 @ Sample Name Required [iZ] | Select a Solvent 4 Select a Method & $ =
(= m >
Status Slot Sample I Submit Time Im[ Visualize I Scheduling ] User l Est. End Time
A
¥
L
[« m I
| Receiver Gain: 50 Spin: 0[Hz] R Lock: 1332 Temp: 25.1[dC] _ EJECTED No Jobs

Solutions for Innovation JEDLD
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On-the-Fly Parameter Optimization

JEOL Delta acquisition software provides a variety of tools for

on-the-fly parameter optimization of acquisition parameters,

including:

*  Fully automated probe tuning and gradient shimming

*  Automatic adjustment of receiver gain (autogain)

*  Automatic calibration of 90-degree pulse for each sample

»  Automatic optimization of F,/F, spectral windows in 2D methods

*  Automatic optimization of offset (e.g. for presaturation) in solvent
suppression methods

+  Automatic determination of signal-to-noise ratio in 1D carbon

experiments

Parameter panel for 'H method showing
calculate 90-degree pulse and automatic

receiver gain adjustment (red boxes)

1H on slot 2 X

(#)3:36

[b calculate_proton_20 2 -‘:

lb force_tune 2

[b dual_tuned ]

|b proton_autogain o

|b» 0

[b proton_scans 16

[h proton_dummy_scans 1]

[h proton_tip_angle 45[deg]

[h proton_x_offset S[ppm]

[h proton_x_sweep 15[ppm]

[h proton_collection_mode Acq Time #

[h proton_points_or_acq_time | 2[s]

[h proton_relaxation_delay 4[s] j
hi

Solutions for Innovation .JEDLD



Automation scripts

@ Spectrometer Control - Advanced Mode: . =Sl g

Connection Tools Config

T

‘E g g User della o s-;a:fmlmm ' A
L2 " owner: delta K-}

|HMIBJMID0—-IFWIOM : mn me o

Open Jobs.

¥ GNMR 0:17 &) ‘MJ

o Available Methods

¥ P

praton... o:uff ] [ 3 dard
e o ¥ Quantitative_Analysis
E‘E Proton gMMR
M T1 & Proton gNMR.

| u:tuu,lmavs ' {20(s),10(s).8(s].5[s).3{s).1(5).0.5(s).0.2(s]} ‘
P | sy | 100
] i L o
EE B IOOE] #)= /5 o somep |
Receiver Gain: 50 Tlodc 1265 Temp: 25[dc] Queue Length: 0
T, & gNMR (*H,3C,1°F, etc.) 1H T, & CPMAS

Automatic 90 pulse calibration,

T, measurement first, then
automatically extract the T,
values to set the relaxation

delay of the gNMR experiment
24

Run T, measurement first (IR
or SR), then automatically
extract the T, value to set
the relaxation delay of
CPMAS

Solutions for Innovation .JEDLD



Automation for both solid and liquid samples

25

Use the same sample changer for solids and liquids

Routine SS-NMR measurements, same as solution NMR.

Compatible with Narrow Bore Magnets

-1002C to +2202C

Auto tuning and magic angle adjustment

Up to 100 samples

1 mm (0.8uL @ 80kHz) , 3.2 mm (49uL @ 22 kHz) and 8 mm (~600uL @8kHz)

A

Introducing rotor in
rotorcarrier Bench spinner

Solutions for Innovation .JEDLD



Automation scripts

@i Spectrometer Control - Advanced Mode . (Bl .
Connecton Tooks Confl } Solvent su ppression
EI ] = | RobustS (Solvent suppression)
(X|[8])a o 0:&?’""""} g u WastedII (Solvent suppression)
Byserpes | (£) 1o | T quese | o Montar | (pstans R . . Watergate_classic
| [sampetemd] | Presaturation )
. :H‘T |sampe0 DS Available Methods ES:SE’I D_Presaturation
M = Multipresat
oaf > Ul MoD 1D WET (Solvent suppression)
S— j 1 i ES
wan | ) | | 7 Quantitative_Analysis £ e
Avats oot Proton gMMR Presaturation COSY
™ Qe siyss T1 B Proton I:INMR. Presaturation DQF_COSY_pfg
5 Presaturation TOCSY
1 Presaturation NOESY
Presaturation ROESY
Clear solvent offset
b | tsens f ES_DQF_COSY_phase
P o e uczo[sj‘10[5]41[:]5(;].3[9].lcs],a‘s(s],o.z[s];‘ ES_TOCSY
S [ S—— ES_MNOESY i
| : :7:;:5 a2 ‘ After | minute without any user intervention
i7} il - i
e 1= ) [ + |9 = )= o ) > Submit Job
JaselHola I 2mM sucrose sample
90% H,0/10% D,0
T, & gNMR (H,13C,F, etc.) 1H T, & CPMAS
Automatic 90 pulse calibration, Run T, measurement first (IR
T, measurement first, then or SR), then automatically
automatically extract the T, extract the T, value to set
values to set the relaxation the relaxation delay of T T e
delay of the gNMR experiment CPMAS X parts pr Milln: Proton

26 Solutions for Innovation .JEDLD
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System suitability (GLP) tests

The GLP methods can verify the performance of
the NMR machine periodically

| | sample Name| |

isampleQ DMSO-D6

[E18

proton | Carbon | cosy | oepr |
Avaiable Methods
» Standard
YGLP
1. 1H Signal to Noise (0.1% Ethyl Benzene)

2. 19F Signal to Noise (0.05% Trifluorotoluene)
3. 13C Signal to Noise Benzene)

4. 13C Signal to Noise @ne)

5. 31P Signal to Noise (1% Trimethylphosphite

6. 31P Signal to Noise (0.0485M Triphenylphosphate)
7. 15N Signal to Noise (90% Formamide)

8. 1H 90 degree Pulse Width Calibration

9. 1H 90 degree Spin Lock Calibration

10. 1H 90 degree Gauss Calibration

11. 19F 90 degree Pulse Width Calibration

12. 13C 90 degree Pulse Width Calibration

13. 31P 90 degree Pulse Width Calibration

14. 15N 90 degree Pulse Width Calibration

15. 1H Decoupler Pulse Width Calibration

16. 13C Decoupler Pulse Width Calibration

17. 1H Lineshape

18. 1H RF Homogeneity

- 19. 1H Stability

Recenver Gain: 50

EEEN

| +/0l]

Temp: 25.2{dC]

Available Methods

GLP Test

Operator:
Site:
Test

Report
aabe
ECASOO (

Date: 4NOV2004

Test Performed:

IFilename:

Comment -

¥ GLP

LG UNR W

—
-0

1H Signal to Noise (0.1% Ethyl Benzene)

19F Signal to Noise (0.05% Trifluorotoluene)

13C Signal to Noise (10% Ethyl Benzene)

13C Signal to Noise (40% Dioxane)

31P Signal to Noise (1% Trimethylphosphite)

31P Signal to Noise (0.0485M Triphenylphosphate)
15N Signal to Noise (90% Formamide)

1H 90 degree Pulse Width Calibration

1H 90 degree Spin Lock Calibration

. 1H 90 degree Gauss Calibration

. 19F 90 degree Pulse Width Calibration
12:
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25i
26.
27.
28.
29.
30.
o

13C 90 degree Pulse Width Calibration
31P 90 degree Pulse Width Calibration
15N 90 degree Pulse Width Calibration
1H Decoupler Pulse Width Calibration
13C Decoupler Pulse Width Calibration
1H Lineshape

1H RF Homogeneity

1H Stability

13 Degree Phase Stability Test

Center band Suppression

Quad Image

1H Beat Test

13C Beat Test

1H Transmitter Phase Linearity

1H Receiver Phase Linearity

13C Transmitter Phase Linearity

13C Receiver Phase Linearity

Gradient Linearity Test

Gradient Power Test

Gradient Recovery Test

Frr=r

Probe 10:

signal area(From):

Signal arca(To):
Noise area(From) :
Nolse area(lo):
Noise width:
Noise areca:
Acceplable value:
Status:

o

LAaada sadd nadda)
B4 G BE G

T
[ T

20 et per ML 11

5th BLD)
15: 05: 03

1H Signal to Noise
th sn3.jdf

glp

2892

0. 9626

0. 0018

261, 2168

2. 5000[ ppm]
3. 0000| ppm]
. 5000] ppm)
5. 5000[ ppm]
200, 0000[Hz ]
Window determined
100 1

PASSED

Solutions for Innovation JEDLD
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DOSY steps (automatic_setup)

Automatic setting of chosen sample parameters (temperature,
temperature delay, shimming, tuning*,...)

Automatic estimation of diffusion coefficient using SEGWE with the
solute MW

User input in bold

[ - dosy_scans 16 E]
[h dosy_relaxation_delay 3[=]

[ - solute_ MW 300

[Ir calculate_proton_90 W}

[ [ convection_check W

[b automatic_setup W

[P 0.1[s]

[Ir 2[ms] =
g

[b S[T/m], 0.28993[T/m], 0.3[T/ml}

[I» Linear §

[Ir 0.3[T/m]

[ - 0.03[T/m]

[P 16

[F 2

Solutions for Innovation .JEDLD
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Self-Diffusion and molecular weight (SEGWE)

Approximation for the correlation between molecular weight and self-diffusion coefficient

More advanced than previous estimations such as I, oc 3/ MW

Takes into account the molecular interactions of solvent and solutes

Calculator available, input: temperature, solvent and MW or D

kg : Boltzmann constant
T: temperature
n: viscosity

Pe- €ffective density of the molecule
(packing effects, geometry,
solvation and flexibility)

MW : molecular weight of the
molecule

MWg: molecular weight of the solvent

N,: Avogadro number

33 M 1
KgT g/lW +
143/ MWg
D — MW
3IMW
6rnns|——
470 N 5

R. Evans et al, Angew. Chem. Int. Ed. (2013), 52: 3199-3202

R. Evans et al, Anal. Chem. (2018), 90 (6), 3987-3994

R. Evans, Prog Nucl Magn Reson Spectrosc (2020), 117, 33-

69
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https://www.nmr.chemistry.manchester.ac.uk/?q=node/432

Calculating DOSY parameters (Stejskal-Tanner equation)

' S
S =5, e Prie 5 ji

S : signal amplitude [0.1 S;]

Sy: signal amplitude without diffusion [S;]

D : diffusion coefficient [SEGWE]

v : gyromagnetic ratio (dependent on x_domain) [y,]

o : gradient pulse width (delta or smallDelta)

G : gradient amplitude (g) [maximum usable gradient strength]
A’ : corrected diffusion time

A - diffusion time (diffusion_time) [0.1 s]
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DOSY steps (automatic_setup)

nfo

nfo

I

Automatic setting of chosen sample parameters (temperature,
temperature delay, shimming, tuning*,...)

Automatic estimation of diffusion coefficient using SEGWE with the
solute MW

Automatic determination of gradient length to achieve 90% signal
attenuation (0.1 s diffusion time and maximum usable gradient

strength) Starting Job ‘DOSY
: Estimated Diffusion coefficient is 10.98386%10E-10 m™2/s
Delta set to 1.8041[ms] to achieve 90% signal attenuation

Info

Automatic determination of 90 degrees pulse and setup (optional)

Automatic determination of sample convection (optional), by
evaluating if a delay imbalance of 30ms leads to a signal loss of

more than 20%.

Post—eﬁ:er’lment Default Initialization
There is convection in this sample (signal ratio of 0.59402. Proceeding with convection compensated experiment
Minital Filtar Fartariz 17

Post-experiment Default Initialization

Convection test indicates there is no significant convection in this sample (signal ratio of 0.98005)
Minital Filkar Fartariz 17

dosy_scans 16
dosy_relaxation_delay 3[=]
solute_ MW 300
calculate_proton_90 W}
convection_check W
automatic_setup W
0.1[s]
2[ms]

5[T/m], 0.28993[T/m

Linear

0.3[T/m]

0.03[T/m]

16

6. Automatic acquisition of DOSY with/out convection compensation

¥ | ¥|(|¥ ¥ | ¥ | ¥ | ¥ ¥ ¥ |¥Y ¥ ¥ |7 |79 |°7°

2

7. Automatic DOSY plot automatically generation )
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Results from automatic_setup (Quinine + Geraniol + Camphene)

Reached Lock State ‘AUTOLOCK'
Estimated Diffusion coefficient is 7.78834%10E-10 m*~2/s
Del’_ca zet to 2.1424?[ms] to achieve_?[}% zignal attenuation

MW set to 324

Info

1H a0 d-egree pulse width for QCG estimated as 6.12549[us]

Room temperature

Convection test indicates there is no significant convection in this
sample (signal ratio of 0.9784)

25C

There is convection in this sample {signal ratio of 0.35024.

Proceeding with convection compensated experiment

project Y
S
3
) Filename = 0CG_DOSY_FT{
3 Author - o
Experinent =
Sabple 1d e
s Sotvent -
% Actual Start Time -
a8 Ravisisn_Tise =
-]
R -
§3
K] 2
= 8
H
2 ‘ || i " -
. it [ < ippm) (mm2/y
TxY
% {QCG_DOSY_FT-2-Ljdf 3 | Mo >
= |bpp_ste_led_diffusion 3
- 2 | rieid stcengen - 5.309766(7)
& # | X_Acq Duration - 4.37256192(¢
X bosiin < bioten
° 2 355 76210034
- = S(ppm)
- e
w < 26214
H ti
~ 0220698011
* g < 3iseo0us int
-; = 5.99520384[}
@ = Hippal
a < 399.7621983¢
% = Olppm]
o T
=
- 2 6. stann
- = 1[Mz)
= bcoten
= Speen - 355, 7821083¢
8 = Sippml
r o
o 1 oy = 399.7821983¢
S | Tri_Of = S(ppm]
) )
=1 | €l = FALSE
o o
& ‘ Total_scans =25
ey e 5 s
T " <
- & T 2
H X Aeq, Time = Uinaseisand
2w ‘ H' || | R XAta - 6.8(d8]
g3 ta_Points >
e | X Pornte Detault < 2e0e1
% 1 X_Pulse = 6.231618%6(\
£ ¥ieq -
- IFe_Node = oee
& 4 o1 Mode  ote
Aisiy, Mg tide - o
120 110 100 90 80 70 60 50 40 30 20 1.0 0 -0 200 10.0 20.0 300 400 Decimation Rate =0
: . Deasit X Resolution I 0me
X : parts per Million : Proton (thousandths) =

(thousandths)

100 200 300 400 50.0

0

project Y

D

Y i m*A2Gs A1

1.6 1.7 1.8 1.9

1.2 1.3 14 1.8

04 05 0.6 0.7 0.8 09 1.0 L1

QCG_DOSY_FT-2-1jdf
bpp_dste_dosy_led_pfg

120 110 100 90 80 7.0
X : parts per Million : Proton

6.0

5.0

-1.0

2.0

0 100 200
(thousandths)

30.0

40.0

X 339fosd

A
50.0 | Dec:

Revision_Tins

Coumant

Site
Spectrometer

Field Strength
X_Acq Duration
X Domain

X

°q
X offset

X Points

X Points_Input
X Prescans
solution

weep
X Sweap_Clipped
X Sweep_Input
Y Domain
Y Freq

et
ints

Total Scans

Relaxation Delay

imation Rate
Default X Resolution

EE RN LR R R R R

R

METHANOL-DA
29-AUG-2022
29-AVG-2022

bpp_dste_dog

(ppm) (mm2/y
XY

RM-70020R45]
MH-70020R45

9.389766(7]
4.37256102(4

Proton
399.7621983¢
5ippm]

0.2206968688 (§
7. 4940048 0
5. 995203041
14tppal

399.7821983¢
(ppn]

i
o

625 [mitz)
10821
Proton
399.7821983¢
Proton
399.7821983¢
Sippm)
2.0(us]

16
256

3ts1
32

2514c]
4.3725619214
6.81d8]
65536

24981
6.1254919 [ug
e

ore

off

TRUE

o
0.3(nz)



Results from automatic_setup (Quinine + Geraniol + Camphene)

Estimated Diffusion coefficient is 11.71103%10E-10 m"™2/s
Delta set to 1.74719[ms] to achieve 90% signal attenuation

Info

MW set to 136 l Reached Lock State 'AUTOLOCK'

i JEOL D PDF automatically

% , - generated after clicking the

" s Submit Job button with the
o o DOSY automation method
i | 1l .m\ ‘ T 'l.vh,.‘A | s

= NM-70020R4S
= NM-70020R4S

o Note PDF printout is
= generated using multivariate
b analysis, results can be

= 5.99520384(
= 14 (ppm]

: 399.7821983! misleading

= O[ppm]
=16

QCG_DOSY_FT-2-1.jdf
bpp_ste_led_diffusion

X yoafoad

=0
= 62.5[mHz]

= n
= 399.7821983
= 5[ppm]
= Proton
= 399.78219831

3m, Further analysis with other

0405060708091.01.11.2131.4151.61.71819202.12223 |0

. [T el f:; methods is recommended,
‘ | . S particularly for more complex
g I NIRRT |t i

: = = samples

AR TTLEETTET L0V LIS R R S P L P R LB IR LR NN TITTIETTTITITTY TTTTTT U Array Amplitude = TRUE
120 11.0 100 90 8.0 7.0 60 50 4.0 3.0 20 10 0 -1.0 -20 0.02 004 006 0.08 0.1 |Dpecimation Rate =0 . .
33 X : parts per Million : Proton abundance Befaurt X Rsolution =0, 318%] Solutions for Innovation JEOL




JEOL Diffusion probe

=

* Narrow bore

* Air cooled

« -70to 120 °C

* 1200G/cm at 30A
* 2000G/cm at 50A

50A PFG amplifier

Analysis of Li diffusion in solid-state electrolyte

‘%&D m A 50 ms

1 A A 100 ms
-1 - ® A 200 ms
O A 500 ms

&

®
D =5.6x10"'* (m?/s) &3.

0.0 2.0X10" 4.0x10"™ 6.0x10"
y2G252(A-6/3)

Data courtesy:
Y. Hashimoto, N. Horiike, and H. Shobukawa, Asahi Kasei Corp
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JEOL-ECZ-500 2 channels with Royal HFX Probe (Aug

% Loughborough
2017) 7 University

oade e Bc {'H}

m%\)ﬂe\'«ﬂm\a"-‘\.\h,«*_u’mwff.»;.w'r*ﬂw-rlﬂ»\'ﬁwww.%wx.wf A

il

||||||||||||||||||||||||||||||||||||||||

--------

https://doi.org/10.1002/mrc.4947 Dr. Mark Edgar

Solutions for Innovation .JEDLD
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. i%. Lom_Jghb(_)rough
JEOL-ECZ-500 2 channels with Royal HFX Probe (Aug 2017) y University

S B (1)
WW)I‘\’ WM* "\\\'W il fl *’“WWM\\ “WW

64 scans 13C {1H19F}

!

g Mn‘MJI lin’* ’f\l g it Ay Ry

R

SO JLN;%WJWW«%J.\W. i WMLW U

il

||||||||||||||||||||||||||||||||||||||||||||||||

https://doi.org/10.1002/mrc.4947

Dr. Mark Edgar
Solutions for Innovatio «JEDLD


https://doi.org/10.1002/mrc.4947

HFX experiments in automation

¥ Standard_walkup - D:\Documents\Delta_expts\#automation_scripts',
Praton

Fluarine Method combining multiple *H,

Proton and Fluorine HFX probe
HFX Fuarine multidec
Proton gMMR.

Carbon k
DEPT 3
edited DEPT Method Parameters: HFX Carbon_decoupled_H+F
Phospharous [’_ p— az
Deuterium =
ﬁg[s;l’: [b H_offset 6[ppm]
HMBC [b H_swee| 16[ppm
HMOC ¢ p [ppm]
TOCsY [b— H_relaxation_delay 2[s]
NOESY
ROESY [b F_scans 32
2D Set
2D presat [b F_offset -100[ppm]
MOAH hsgc hmbc cosy
HFX Carbon_decoupled_H+F [> F_sweep 300[ppm]
HFEX HOESY_HF
HFX COSY_HF [b F_relaxation_delay 2[s]
HFX LRHSQMBC_FX
VT PROTON [b— F_peaks 1
Selective TOCSY 1D
Selective ROESY 1D [ Carbon_HFdec 4
Selective NOESY 10
Pure shift PSYCHE [ e o
1D WET (Solvent suppression) [
Robust5 (Solvent suppression) Carben_Fdec @
‘WastedII (Solvent suppression) [ Caboninedec o
Relaxation measurement -
Dosy [b— carbon_scans 232
MN15_HMBC
kinetics [p sn_ratio 50
Autoshim

L] [ force_tune o

1. Runs 1H 4. Runs 'H{*°F} with decoupling centered on
tallest fluorine peak
2. Runs °F

3. Runs °F{H} centered on “F_peaks”
tallest fluorine signals

5. Runs choice of 13C{1H,°F}, 13C{1H}, 13C{*°F}, 13C (with

decoupling centered on tallest fluorine peak)

19F and 13C spectra with/out decoupling

Solutions for Innovation .JEDLD



More single click experiments

PSYCHE PURE SHIFT (homonuclear broadband decoupling) Off-resonance ROESY (EASY-ROESY)
A single line for each peak in the spectrum -
Can be run in full automation °
Standard 'H * o . IV gffr oy
e b L uuuLML\/J LlL -' ' /’ ) A > |
Psyche pure shift - i .
2l ’ T JMMJL Jlu_ s
Automatically:
N * Set spin-lock RF field dependent on magnet field
v bl [ S A Y strength
TOCSY.  .-.. = - PSYCHE-TOCSY.- . . . : * Set spin-lock angle to 60 degrees
©_ _ _ " (covarianceprocessing) | ° * Calculate off-resonance shift as per spin-lock RF
= = 5 ‘ SRSt strength, angle and magnet field
} T : o * Set offset frequency of spin-lock pulses
38 1 -~ i SR ;w“ Solutions for Innovation .JEDLD




IPAP-HSQMBC: Measurement of long-range heteronuclear coupling constants

a Spectrometer Control - Walkup Mode - ECZLA00R

= O X
Connection Options Tools Config Queue Samples Columns
Sample: sample_X (1) Starti . A
3 ! = ng Collection
User:  demo Job: - Building Output File : 3 MB S
Meﬂ'!cd - Sending file to data server
O  Action: Idle Experiment Completed Submit All
Collected: - Post-experiment Default Initialization
filj walk-up Time: - Completed Job 'ROESY
Slot | Status I Sample Name [ Comment I Solvent ] Method [ Est. Time [ Force Tune [ Scheduling [Submit Job || ]9
i i & - ry
1 | p|sample_X Chloroform-D 4 Select a Mett:gd ] ¥ =)
2 |2 Sample Name Required [ Select a Solvent § Select a Method § 3] $ D =
: = i Y = i = i
3 |2 Sample Name Required =] Select a Solvent 4 Select a Method § =] ¥ =
‘o |
5 |2 Sample Name Required [ Select a Solvent § Select a Method § B $ :5
6 | Sample Name Required [ Select a Solvent § Select a Method $ = T e
7 @
8 | Sample Name Required [ Select a Solvent § Select a Method § = $ (=) Ei
G
[[ Status [ Slot [ Sample [ Submit Time l Method I\Jisualize I Scheduling I User I Est. End Time I .
(<K [ i)




IPAP-HSQMBC: Measurement of long-range heteronuclear coupling constants

Two complementary in-phase (IP) and
anti-phase (AP) data are separately
recorded from a modified HSQMBC
experiment and then added/subtracted
to provide spin-state-selective o/f—
HSQMBC spectra. The magnitude

of "J,, can be directly determined by
simple analysis of the relative
displacement between a- and fS-cross-
peaks.

S. Gil et al./Journal of Magnetic Resonance 207 (2010) 312-321

What the automation is doing:

EXPERIMENT pip hsgmbc_ip IS
COLLECT "pip hsgmbc™;

SET ipap flg
END EXPERIMENT;

= FALSE;

EXPERIMENT pip hsombc ap IS
COLLECT "pip hscmbc™;

SET ipap flg
END EXPERIMENT;

SET pip hsgmbc add
SET pip hsgmbec sub

= TRUE;

pip hsgmbe ip + pip hsgmbc ap;
pip hsgmbe ip - pip hsgmbe ap;

Solutions for Innovation .JEDLD



Jason software

* Vendor agnostic

* Easy reports

 Windows and Mac OS X versions
e Subscription based
* Agile release cycle (new release every 3 months)

e Automated structure verification




JASON Software Development Team

0

Ak &

Yibiao
: Hiroshi Yuko Naoto
Endo Igarashi Seki

Rachel Nader
Brignall Amin

Nikolay
Larin

1 Customer Support
1 Developer

WAL IS
Ronil Maximillian Saeko
Sedani Reinhart Suzuki
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Very Agile team

The request:

| am trying to link both the y axis and x-axis on a proton - proton correlated 2D spectrum to a 1D proton spectrum.

On a proton-proton correlation like a noesy and linking the noesy to the proton, moving the cursor on the noesy spectrum along the x axis shows the
cursor on the relevant proton peak on the proton spectrum. However, moving it in the Y-axis direction and keep it stationary on the x-axis position
quite understandably does not move the cursor on the proton spectrum.

rward (T 1]
The response: s

Thanks again for your email. We had a quick discussion and Vadim has already added this feature to the development version of JASON! It should be available
from version 4.1.7300

Solutions for Innovation JEQL i
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Vendor Agnostic

* Redeploy and synchronize any data/reports

around the WYSIWYG canvas

* Data and metadata stored in standard HDF-5 format,
accessible with any HDF-5 reader.

Findable, Accessible, Interoperable, Reusable

Untitled g - JASON - u] 53
T g B x| S ¢ & R
H =5 [Sucioom
o |2 - . . | -
B Ll =) R4 [# Edit list - | :
5 (direct) dimension: .o e . . . -
| 3| | @ apodisation v JEOL' v .. Ag||ent BRUKER
& r
| 2| Ewponentiol=10Hz Trapezoid=(0% 0.. . : . .
la .
8 Zero Filling v |
Times=2 L
s 19 e
o 8 rourier Transform v |
/| g Gl FT Gentre Zero, Hardware phase . ot
£ @ rPhase v ¢
X |3 T N
~| & | Method=Auto PhU, Peaks=Positive/N... :"
F; (indirect) dimension: s
& | 1B Indirect FT mode v .
| | Maode=Echo-Antiecho
() Linear prediction v . . fem . i -
é e — S e o 4 o 1 A | e ——a o5
ES
£ 8 apodisation v 15[ ’ 3] Y CH
& Exponentiol=50Hz, Trapezoid=(0%, 0... O>< @ ) % e % K 7—ad’s
o | B ZeroFilling v ma ri e o
Z || rimes=2 INSTRUMENTS g t
: imes )
8 Fourier Transform v
FT Centre Zero, Hardware phase corr...
B Phase v
Method=Auto PhO, Peaks=Positive/N... -
(] Baseline Correction v -
Method=Polynomial, Order=4, Dime... !
(] t1 noise suppression v I
Peak threshold=3, Smoothing thresh,
Full processing ~ | Apply
-1 + @@ uy
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Stacking IPAP-HSQMBC spectra

B untit

o | g FileBrowser 8 x
: % W Fies Favorites L) Recent -
B .
‘\ 5 > data

IPAP-HSQMBC experiments 5] ]

. . & L |~ e

acquired in Delta Walkup mode - = | i oy
K ¥ CAHE_pip_hsqmbe_ap-1-1,jdf

Addition and subtraction A R CAHE pip.pgmbe 1ot

¥ CAHE_pip_hsqmbe_sub-1-1jdf

datasets automatically obtained || dasen dema
in Delta automation. If not
present, they can be generated
with Jason.

Overlay or stack vertically,
horizontally or diagonally
multiple 1D or 2D spectra

Easily change layout and colours

Easily measure distances

- . + @ @& %%




Powerful Processing Engine

Expert vs guided mode p h "
Raw data =] Untillz-lcid - JASON .. A AW - p gt 0 n

Recommended D kit processing

Processing & x

;| .
‘z = / processing Drag from “Available" and drop to “Selected to addl. Deletgff “Selected” with Del key.
z ) Editlist
B An) (A G Edrlis Ordering of Processing Steps: Place steps in recommendef] order (Recommended) * External command enables
5 s (direct) dimension: R .
® 5| @ apcdistion v | show & Reset selected i | further processing with other
3 . ; )
| 2| | Bxponential=10Hz, Trapezoid=(0%, 0.. Automatic il Selected 3 .
AT " : Inverse Fourer Transform Apodisation programs such as scripts made in
© SR experiment Indirect FT mode Zera Filling
E Times=2 recognition Phase FID Fourier Transform Python, R or Matlab
L B Fourier Transform ~ g Shrink Phase
[\ £ | Clip FT Centre Zero, Hardware phase .. Flstien <-Next dimension-> . .
8 CF oo et 7 mode * Beautifullason enables calling a
x § B Phase v ‘ Solvent Filter Linear prediction
-| £  Method=Auto Pho, Peaks=Positive/N... NUS Apodisation .
F, (indirect) dimension: Linear prediction Zero Filling ba Ckg roun d | nSta nce Of ‘] ason
- | Apodisation Fourier Transform H
§| | mmawecrrrmoce v | rang e from your Python scripts to
E Mode=Echo-Antiecho Group delay correction Baseline Correction . .
| [ O tinese precicion v Restoregroup dely <1 nefsesuppression integrate the power of Jason in
g Direction=Forward, # Coefficients=8, Fourier Transform k ﬂ
Chemical shift scaling
& | 8 Apcdisation v S your workriows
& Exponential=50Hs, Trapezoid=(0%, 0.. Phase
. Savitzky-Golay Smoothing ° .
g o ZH_DF‘"‘"Q e 2D Savitzky-Golay Filter Free too' .
% Times=2 Reverse
8 Fourier Transform v Peak Referencing . . . .
FT Centre Zero, Hardhware phase corr. Baseline Correction pip install beautifuljason
Drift Correction
8 Phase e Symmetrisation
Method=Auto Ph0, Peaks=Positive/N... 1 noise suppression
() Baseline Correction v Sum lraces
Method=Polynomial, Order=4, Dime.. E‘;’:Hl Command
] 11 noise suppression v | Resample
Peok threshold=3, Smoothing thresh... <-Next dimension->
oK Cancel
i
Full processing ~  Apply \'/

Drag and drop

? python

powered
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Beyond Python

The problem

Dear Application Team,

| have been faced with a task that seems to have been beyond my field of expertise. After two days of struggle, I'm slowly
losing hope for completion. It requires me to convert several thousands of 1H NMR spectra into a suitable format, which will
then be used as an input for machine leaming. The format | need at this stage is a vector containing only normalized intensities
for individual points.

The first step is to process the spectra into a form in which each spectrum will have the same range of chemical shifts (for
example, from 10 ppm to -1 ppm) and an identical number of points so that each point in each vector always corresponds to

Solution: Step 1

Re-sample T From and To specifies the range of the spectrum which will be kept. If the spectrum doesn’t contain
P datapoints in some part of the requested region then zero intensity points will be used in place of the
From: -1.0000 ppm > | missing data. Values of from and to are automatically swapped internally if needed, a region can be
) ~ | specified in any order.
To: 14.0000 ppm ¥ | Points kept defines the exact number of points which will be used within the above specified region.
Points kept: 131072 4 | Llinear interpolation is used to convert the existing data points to the new digital resolution of the
spectrum.
Solution: Step 2

24 for %%f in (*.jdf) do (
25 %jason_path% --headless "%path%\%%f" "%path%\kp_ processld.jjp" -s "%path%\%%~nf.jjh5" -s "%path%\%%~nf.csv"
26)

Solutions for Innovation .JEDLD



Automated structural assignment

* Molecular drawing tools
(Reads/writes .mol and .sdf files)

* Hand 3C (for now) chemical
shift prediction on the fly

* Hybrid approach:

* Neural Network based on
NMRShiftDB and JEOL
Natural product DB

* HOSE code-like approach for
unfamiliar molecules

* Automatic structural
assignment and drag-and-drop
manual assignment

* Accurate simulate systems with
up to 20 spins coupled

* Automatic peak picking,
integration, J-coupling analysis,
multiplet analysis. Drag-and-
drop manual reformulation of
multiplets

48

¥ D= ©

Object Brawser

File Browwser

File Browser =]

¥ Files [ Favorites U Recent

x

File
¥ butylparaben_1_Proton_gNMR-20-1.jdf
¥ 2-ethyl-1-indanane 1_PROTON-20-1,jdf
Vi B-estradiol_tocsy_hetloc_phase-2-1.jdf
¥§ CAHE_pip_hsgmbe_sub-1-1jdf

¥ CAHE_pip_hsgmbe_add-1-1,jdf

[ 13_Salicylic acid_Aspirin_Demerara sugai
¥ 2-ethyl-1-indanone 1_HSOC_NUS-3-1jd
¥ 2-ethyl-1-indanane 1_HMBC-4-1.jdf

¥ 2-ethyl-1-indanane 1_DQF_COSY-2-1,dt
¥§ 2-ethyl-1-indanone 1_DEPT133-2-1.jdf
¥ 2-ethyl-1-indanone 1_CARBON-3-1jdf
¥§ QCG_DOSY-1-1,jdf

[ 13_Salicylic acid_Aspirin_Demerara sugal
[7] SRI_FESTA/24/fid

[ SRI_FESTA/23/fid

[] sRLFESTA/22/fid
[] SRI_FESTA/21/fid
[ SRI_FESTA/20/fid
[7] SRLFESTA/19/fid
[7] SRI_FESTA/18/fid
[ SRI_FESTA/17/fid
[ SRI_FESTA/16/fid
[7] SRI_FESTA/15/fid
[ SRI_FESTA/14/fid
[ SRI_FESTA/13/ser
[ SRI_FESTA/12/ser
[] SRI_FESTA/11/fid
[ SRI_FESTA/10/fid
[] sRLFESTA/9/fid
[7] SRI_FESTA/2/fid
[ SRI_FESTA/7/fid
[5] JEOL _logo.jpg
[ alanine.maares

Q filter

- f + @ @ 100%
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Automated Analysis

Intitled /7 - JASON - a x
=1 . [ & x|l- _ . - (=
: E ’}T; Jsersjdayi/Desktop/Data for DemoyEthyl Indanone/Ethylindanone_Proton-13-1df
B H Spectrum Analysis @‘y"“d““ﬂne
- w5, Clear All -
- ; == o 0.996(t) 17.43(2)Hz
A5 reteencing & H
“ Manual Reference j\ 'ﬁ,4x104
. dI™ :f
Vi g % Auta i Manual ¥ ‘:ﬁ\a ?
), Clear rFitModel [56x
x' E * 56x10
«
Auto Peak Mode: Positive B
. © Solvent detection
5 integrais P
4 [ Ao Manual | F [48x10
é ¥ Clear Grheanalyse [
| E
| g Multiplets 4
| [4.0x10
=l i Auto “%Manual £
% ', Clear GReanalyse W
Mo Faoag? |
“CaManual Assignment |
# Measure |
[ SNR i L r
"fwm Compound mU|t|p|Ets 1.525(ci) 1:13.68:9.10,7.363)Hz 24x10 |
JuSimation 1.960(dqd) 1-|3.68,7.52(3)4.54Hz |
& Spectra arthmetic — 3.304(ddq) 1:17.24;7.89,0.78(3) 1z
) ”;';( ) 2.603(dddel) 19.137.48:4.54:3.90Hz Impuritie's'—ﬁ*m‘
- 346(m)
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Reporting
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Rules!

D NMR Data/Ethyfi Ethyli _Proton-13-1 jdf

* Control your processing, analysis and layout

(E:myllnd-nom
automatically Jy— JEOL : ;
X T

3583888 s axio?
. i §583233
126. da i . 1o
*  Produce consistent reports to department or 016 1823 CH, “\ NN lensme | Proton13-1jd
116 ¥ e
1203 139 487245 IR . |ethyiindanone
2 A x
company format il e
protonixp
4 [solvent CHLOROFORM-D
H H 4.8x10
* Annotations linked to spectral placement acus St Trne 2017082460517
Field Strength _[9.38977 T
4 S| DELTA2 NMR
4.0x10°
Scans 8
Pre Rule x
18 Processing Rut Relaxation Delay |5 s
‘ o [ReceiverGain a6
Name: JEOL Defta 1H 3.2x10° s i
xp. Tota s
If all the selected conditions are met 21.1°C
ity = b
18 Dimensionality = 1 3 Analysis Rule x o [spin Rate 15 Hz
. . 2.4x10
18 File Format = "JEOL Delta . o x X Nuclide 1H
— ; ame:
18 Experiment = “C pukb X Acg. Points _ |16384
18 Domgin = “Time domain, FIDd:|  If all the selected conditions are met 4 [XAcaTme 12186285
P S 7.563(m) e hdonisuioncudctlill LS| M Se—
B Gy B y - . 7.346(m) 1.960(dad) J:13.68,7.52(3):4.54Hz
(] File Format = “JEOL Delta " M XS 7494.0048 H.
_ B Layout Rule X 7.447(m) 3.304(dog) J:17.24:7.8p:0.78(3)Hz X Sweep. X 3
Then apply the following actions ") Experiment = "Conventional pulse acq ¥ 2.603(ddda) Jf13:7.88:4.543 90Hz ,  [Xangle 45
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__| Integration - - - -
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q [l Pulse Program  is prof

Then apply the following actions
B Appearance

[ Indluding Zoom (] With V-Range
B Create Related Items.
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Charts and Fitting
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Reaction monitoring with MICCS

Micro Channeled Cell for Synthesis monitoring

MICCS

Injection

Reactant A ===gp
Reactant B =gy
Reactant C =3

Exhaust <=

53

Reaction Loop 2
A, Band C react in a flow
through this sect
15mmx5(ca. 2 L) 40 mm x 6 (ca. 6 pL, Active vol. ca. 3 pL)

NMR Detection Loop
Reaction mixture is observed by NMR at this section

IRENAVAV

J
) C
D
D | C
D
Channel Layout on MICCS

*Other Channel Dimensions

Hole to Back Face 300 pm (Width) x 100 um (Depth)

Cis mixed Into reaction mixture Reaction mixtur

treams out
exhaust port th mrh? ed hole.

=—==——>== ] FrontFace

Channel is connected fromifront to back face through a hole.

_t Back Face

Micro Channeled NMR Cell Design

MICCS

o]

HBCOJLHFNOBn EtsB(2),CH.Cl, 1t . SCOJJX - /

1

Et,B 1‘ H,0
Eth—-Eh BEt2 l

BEl BE13
NOBn NOBn NOBn
H,CO HyCO H Et

Oxime ether and triethylborane reaction

7.0 5.0 3.0 1.0 ppm

Takahashi et al., Anal Sci. 2007 Apr;23(4):395-400
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DOSY Processing
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JASON Licensing

* JASON uses a subscription model
* Benefits for the user include:
* Frequent updates
* Bug fixes every month
* New features every 3 months
* Easier support, you always have the latest version

Pricing around “consumables” level

Discounts for large userbase and campus licences

55

® O | 3 wsonrrs-soLsOn

« C 8w

veorJ | B sason

Mot @ 4 ® -

NMR Software  NMR Subscriptions  Events NMRBlog  Support & FAQs

&

AN

Download JASON

JASON Academia

For chemistry students who dream that their future research will change the world

Single 1 Month

£25|9

NMR Processing tools

Single 3 Month

£80[J

NMR Processing toals

Single 1 Year

“19”

NMR Processing tools

Analyse your data Analyse your data Analyse your data

Predict your NMR Predict your NMR Predict your NMR

Assign your molecules Assign your molecules Assign your molecules
Add to cart Add to cart e

~ 41 NZD

Solutions for Innovation .JEDLD

Myaccount  English W



Plugins

MAGRES for solid state NMR / NMR crystallography qNMR with SMILEQ

207 NZD

* Reads.magres output from CASTEP or QuantumESPRESSO * Internal or External standard methods /year
* View crystal structure * PULCON and SOLCOR corrections >

* Create 1D and 2D simulated spectra * Report generation

e Option to include 2"-order quadrupolar shift *  Batch mode for multiple repetitions

*  RMSD alignment with experimental data * ISO 24583 compliant uncertainty reporting

* 3D visualization, easy distance and angle measurements * Seamless integration with JEOL Delta

=

g i o syt T W
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JEOL webinars

(https://www.jeol.co.jp/en/news/seminar/webseminar/movie index.html)

Webinar

An Introduction to NMR: Practical Aspects

Speeding up NMR: NUS and NOAH

An Introduction to Pure Shift NMR

Introduction to JEOL Delta: Processing of 1D NMR data

An Introduction to Solid-State NMR

Natural Products identification through JEOL systems

An Introduction to JEOL Delta pulse programming

Main aspects and applications of FAST MAS Solid-State NMR

Elucidating nano-crystalline structure by combining microED and solid-state NMR
Delta processing part 2: quantitative NMR

Assignment strategies in NMR pt1: 1D NMR and coupling

NMR application in battery research

Gradient Shimming: Theory and Practice

A Synergy between Cryo-EM and NMR

Assignment strategies in NMR pt2, 2D NMR

Solid-State NMR Tutorial: Sample Packing, Standard Samples & Sample Spinning
Ethyl Indanone: a user’s perspective of the new JASON software

Practical aspects of high-resolution 1H solid-state NMR at moderate MAS rate
Your data in JASON: file formats and external access

Selective Excitation of Overlapping Multiplets

NMR Crystallography of Dynamically Disordered Solids

Solid-State NMR Tutorial: Setting up CPMAS Probe

Quantitative 13C NMR

A Practical Introduction to Diffusion-Ordered Spectroscopy

Link
https://attendee.gotowebinar.com/register/6221243905175906829
https://attendee.gotowebinar.com/register/5215973618176042256
https://attendee.gotowebinar.com/register/7480233097627308048
https://attendee.gotowebinar.com/register/3743196484819939856
https://attendee.gotowebinar.com/register/1588889267810221067
https://attendee.gotowebinar.com/register/987608140196536078
https://attendee.gotowebinar.com/register/4684449906779482894
https://attendee.gotowebinar.com/register/3947946440960288782
https://attendee.gotowebinar.com/register/5151154110240940816
https://attendee.gotowebinar.com/register/591245194184783115
https://attendee.gotowebinar.com/register/7874168324236508685
https://attendee.gotowebinar.com/register/7305723011972237583
https://attendee.gotowebinar.com/register/5291489178361927691
https://attendee.gotowebinar.com/register/7623552241737432588
https://attendee.gotowebinar.com/register/2012768594452261388
https://attendee.gotowebinar.com/register/8621407423140093454
https://attendee.gotowebinar.com/register/3360923782708443918
https://attendee.gotowebinar.com/register/3873886639811883023
https://attendee.gotowebinar.com/register/2441061364881739019
https://attendee.gotowebinar.com/register/3213601326619561742
https://attendee.gotowebinar.com/register/3995403572903868683

https://attendee.gotowebinar.com/register/477678849452440848

https://attendee.gotowebinar.com/register/2577550346473705743

https://attendee.gotowebinar.com/register/4225933783914972175
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https://www.jeol.co.jp/en/news/seminar/webseminar/movie_index.html
https://attendee.gotowebinar.com/register/6221243905175906829
https://attendee.gotowebinar.com/register/5215973618176042256
https://attendee.gotowebinar.com/register/7480233097627308048
https://attendee.gotowebinar.com/register/3743196484819939856
https://attendee.gotowebinar.com/register/1588889267810221067
https://attendee.gotowebinar.com/register/987608140196536078
https://attendee.gotowebinar.com/register/4684449906779482894
https://attendee.gotowebinar.com/register/3947946440960288782
https://attendee.gotowebinar.com/register/5151154110240940816
https://attendee.gotowebinar.com/register/591245194184783115
https://attendee.gotowebinar.com/register/7874168324236508685
https://attendee.gotowebinar.com/register/7305723011972237583
https://attendee.gotowebinar.com/register/5291489178361927691
https://attendee.gotowebinar.com/register/7623552241737432588
https://attendee.gotowebinar.com/register/2012768594452261388
https://attendee.gotowebinar.com/register/8621407423140093454
https://attendee.gotowebinar.com/register/3360923782708443918
https://attendee.gotowebinar.com/register/3873886639811883023
https://attendee.gotowebinar.com/register/2441061364881739019
https://attendee.gotowebinar.com/register/3213601326619561742
https://attendee.gotowebinar.com/register/3995403572903868683
https://attendee.gotowebinar.com/register/477678849452440848
https://attendee.gotowebinar.com/register/2577550346473705743
https://attendee.gotowebinar.com/register/4225933783914972175
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JEOL webinars

(https://www.jeol.co.jp/en/news/seminar/webseminar/movie index.html)

Webinar

Solving the Structures of Small Molecules Using Fluorine's Unique NMR Properties
Advances in Liquid Nitrogen Cold Probe Technology

NMR without deuterated solvents — principles and applications of No-D NMR

Core principles of precise gNMR — Common Pitfalls and Solutions

Introduction to Solid-State Nuclear Magnetic Resonance Spectroscopy and Applications
Main Aspects and Applications of FAST MAS Solid-State NMR

Proton, Fluorine and X: Practical Aspects and Real Life Applications

AutoMAS Solid State NMR for Improved Sample Throughput

An Introduction to JASON NMR Processing Software using a number of worked examples
An Introduction of Delta NMR Data Processing Software ver.5

Fluorinated Small Molecules at NMR -Simplifying Structure Elucidation of Fluorinated Small Molecules-
Introduction to Quantitative NMR —Easy and Reliable Assay—

Introduction to solid-state MAS NMR

JASON a novel NMR tool

To analyze the motion of molecule (ion) by NMR

Tackling complex mixture by NMR

SMILEQ Plugin in JASON Software for Automated Quantitative NMR System

NMR Techniques to Determine Local Structure and lon Dynamics in Lithium lon Batteries

Solid-state NMR to elucidate the atomic level structures: basic principles and applications
Introduction to solid-state NMR: half-integer quadrupolar nuclei
What makes solid-state NMR broadened and how to overcome it

Link
https://connect.acspubs.org/CENWebinar JEOL

10 22 19

https://connect.acspubs.org/CENWebinar JEOL

11 19 19

https://connect.acspubs.org/CENWebinar JEOL

4 21 20

https://connect.acspubs.org/CENWebinar JEOL

6 24 20

https://connect.acspubs.org/CENWebinar JEOL

5 26 21

https://connect.acspubs.org/CENWebinar JEOL

7 14 21

https://go.jeolusa.com/Webinar 031

https://connect.acspubs.org/CENWebinar JEOL

10 5 21

https://connect.acspubs.org/CENWebinar JEOL

11 10 21

https://vimeo.com/755875413/1e71d583b0

https://vimeo.com/755891713/a56376c521

https://vimeo.com/755891839/c906767e0b

https://vimeo.com/755877206/48ed7afcb5

https://vimeo.com/755877511/17ebb853b4

https://vimeo.com/755879143/d15bc3alca

https://vimeo.com/755879270/6d88566cc4
https://vimeo.com/755880107/efb95e2646

https://www.bigmarker.com/azonetwork/NMR-Techniques-to-Determine-Local-

Structure-and-lon-Dynamics-in-Lithium-lon-Batteries

https://www.jeol.com/events seminars/webinars/2023/20230213 01 movie.php

https://www.jeol.com/events _seminars/webinars/2023/20230707 01 movie.php

https://vimeo.com/936545870/9a33a89f95
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https://www.jeol.co.jp/en/news/seminar/webseminar/movie_index.html
https://connect.acspubs.org/CENWebinar_JEOL_10_22_19
https://connect.acspubs.org/CENWebinar_JEOL_11_19_19
https://connect.acspubs.org/CENWebinar_JEOL_4_21_20
https://connect.acspubs.org/CENWebinar_JEOL_6_24_20
https://connect.acspubs.org/CENWebinar_JEOL_5_26_21
https://connect.acspubs.org/CENWebinar_JEOL_7_14_21
https://go.jeolusa.com/Webinar_031
https://connect.acspubs.org/CENWebinar_JEOL_10_5_21
https://connect.acspubs.org/CENWebinar_JEOL_11_10_21
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Thank you

Try Jason now

You can discover more about JEOL NMR at:
* http://www.jeol.com/ (Products -> NMR)

— Description of our products

— Free natural products database
— Application notes

— Webinar recordings

— And more

* http://nmrsupport.jeol.com/
— Free processing software Delta

* https://jeoljason.com/

— Subscription-based software
— JEOL blog

3 months of JASON free
@ N

\\Ialid until: 31/07/2021;/

Download JASON from:
https://www.jeoljason.com/download-jason/

Select Academia or Industry Single 3 Month option from
https://www.jecljason.com/solutions-nmr-plans-
jason-prices/ and add to cart (this choice depends on
if your affiliations is in Industry or Academia)

Add the coupon code (shown on the front) in the box in your
cart and then confirm your coupon code by entering it
at the checkout.
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http://www.jeol.com/
http://nmrsupport.jeol.com/
https://jeoljason.com/
https://www.jeoljason.com/download-jason/
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