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Part I: The instrument and interface

Part Il: Analysis involving JSME, JSpecView,
NIH/chemical resolver, and nmrDB
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Instrumentation: Bruker 400 MHz Avance lll spectrometer
with 120-position BACS autosampler, BSMS-2, GRASP Il SmartProbe




St. Olaf College N M R Laboratory

he OLD wayé

Student Lab Assistant NMR Instrument
prepare sample
deliver sample .y

insert sample -
lock and shim -
run experiment .y
analyze data -
print spectrurm -
save data -
remove sample -

- return sample

L deliver spectrum
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éand the new wayé

Lab Assistant Student NME. Instrument

1 authorize .y

assist

prepare sample
insert sample

select experiment

select parameters

start experiment

download data

YYYvYvy

check experiment

analyze data

print spectrurm

remove sample -
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ewl th a twi st

Lab Assistant Student NME. Instrument

1 authorize .y

assist

prepare sample
insert sample

y

select experiment

select parameters

start experiment

download data

YYYVYVYY

Feel free to check experiment

experiment!
analyze data

print spectrurm

remove sample -
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https://chemapps.stolaf.edu/nmr

St. Olaf College

Nuclear
Magnetic 4

I 1
esonance
Laboratory

Bruker Avance 400 MHz WME. Spectrometer {on-campus users onlv)
Liquid Helium Level Log Experiment Status  Holder Status

on/off-campus demo version Overnight Status (available on/off campus)
Orverview 227th ACS National Meeting Presentation
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| mpl ementation involves fAistandardo

@ St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help

i
O Q @ G |\\e http: //nmr2.chem.stolaf.edu/olenmr/client/index. htm I [Q Sealch] do @
X

| I S 5t. Olaf College NMR Laboratory ]

St. Olaf College N M R Laboratory

To log in, enter your E-mail username and password below,
or use "guest" with no password for more limited access.

username: |hansonr
password: |**"****

LogIn
Back to the Homepage

client version 1.01 (5:31 AWM 7/31/2003) Server: nmr2. chem. stolaf edu
Done ' ==
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Each user Il S a member of one or m o

@ St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help

i
O Q @ G |\\e http: //nmr2.chem.stolaf.edu/olenmr/client/index. htm I [Q Sealch] do @
X

| I S 5t. Olaf College NMR Laboratory ]

St. Olaf College N M R Laboratory

Please select a team:

iresearch-bh ]
research-bh-caffeine

research-bh-nmr
research-resarch-aw
...other teams...

OK
Log Out hansonriresearch-bh

client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansont/

== =] &

Done
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For this simulation we wi |l | run

@ St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help

|
Q Q @ O |\\» http: //nmr2.chem.stolaf.edu/olenmr/client/index. htm I [Q Sealch] do @
X

| | S 5t. Olaf College NMR Laboratory ]

St. Olaf College N M R Laboratory

What would you like to do as research-bh?

u

Run Expenment  View Status  View Spectra  Learn About NIME.

Switch Teams Log Out Edit Accounts Show Server Log

client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh

== =] &
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Il nitially we see a Acurrent status

() St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help ‘
O @ Q | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] go @
- Q
| | S 5t. Dlaf College NMR Laboratory ] X
=
Gl N fr = IR p’.o
o Wl L ay
Expenment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
123 = MIDND == li=
| I I? ! ‘l‘r >
Run an NMR Experiment
In order to carry out a nuclear magnetic resonance experiment, &
you will need to answer a few questions.
Cuwrrent Instrument Status (as of 03/18/04 16:43)
Holder/Experiment 29/PROTON
Group/Data Set chem-pchem-team2/Mdar17-2004
ExperimentProcessing Numbers 1-1419-10/1
Time Left/Status 4 SecWaiting for job
update now. .. —
]
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
Done ‘ == ® &R
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One or more sample positions wil

@ St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help

|
Q Q @ O |\\» http: //nmr2.chem.stolaf.edu/olenmr/client/index. htm I [Q Sealch] do @
X

| | S 5t. Dlaf College NMR Laboratory ]

v @ &Y

Expeniment  Status  Spectra  About NME  Teams Log Out  Accounts  Server

oo RO

Indicate a Sample Position

#85: research-bh-nmr (i1rwinj,anderbm)
: research-bh-nmr {(irwinj,anderbm)
research-bh-nmr

TWhich sample position
: NIME IO G -
12 your tube in’ #88: research-bh-nmr (irwin]),anderbm)

sto: #89: research-bh-numr (irwinj,anderbn)

{irwinig ,anderbm)

Back... Cancel Next...

client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh

== =] &
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Solvent options are automatically

() St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help ‘
Q O @ Q | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] do @
| | S 5t. Dlaf College NMR Laboratory ] X
=
v, I e 4 N, W’}
v @B & M |
Experiment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
L 123 I 1DND =
' b, B _"’x
Indicate the Solvent
The NMR. spectrometer 15 an extraordinanly precise instrument. It uses one of its channels to "lock" o
on the frequency of deuterium in the solvent to better than one part in four billion. Solvent locking
compensates for slight temperature and magnetic fluctuations and leads to better peak shapes.
There must be at least a drop of deuterated solvent in your sample. It's very important to indicate
the solvent your sample REALLY IS dissolved in. Otherwise, the instrument may not lock or, if'it
does lock, the peaks will all have the wrong chemical shift. What solvent is your sample dissolved
n?
iCDC13 i(deuterochloroform)
HzZ0+4DZ0 ({(water with a drop of deuterium oxide)
HZO+tAcetone (water with a drop of deuteroacetone)
MeOH+D20 (methanol with a drop of deuterium oxide)
CH3CN+DZ0 ({(acetonitrile with a drop of deuterium oxide) |
; D?"" [ PN | AT mewt Z
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
‘ = ] &
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Experi ments are drawn from an Ol eN

@ St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help ‘
Q Q @ O | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] do @
| | S 5t. Dlaf College NMR Laboratory ] X
-~
I e 4 N, W’}
v @B & M 2
Experiment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
“ . 12 :. -~ —_ =
Select an Experiment
There are hundreds of possible NIMR experiments that can be carried out. The expeniments your tearm is
authorized to carry out are listed below. Select one of these experiments.
Note that you may carry out more than one NIMR experiment on the same sample. For example, it's common to
run a proton experiment, a carbon experiment, and a DEPT experiment (which identifies carbons as being C,
CH, CH2, or CH3) all on the same sample (i.e., in the same data set).
Compaosite experiments such as this take somewhat longer for data collection.
il1H experiment 16 scans 4| PROTON
Cl3 exp. comp. pulse dec. 3Z scans ] .
sw opt. COSY with gradients (magn. mode) The standard NIME. expenment. Prowides a |
sw opt. HMQC with gradients {(magn. mode) proton spectrum
sw opt. HMBC with low pass J-filter (magn. mode) . )
more info... _
b4
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
‘ = ] &
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Permissions are experiment-based, notuser-b a s e d &

() St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help ‘
Q O @ Q | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] go @
| | S 5t. Dlaf College NMR Laboratory ] X
=
Y 5 = ; v B
v @ B Y
Expenment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
L Mra = 1D IND| ST I =_ (N pupm
| I I z s“ ‘ “‘r
Set the Parameters S
Each NMR experiment involves a number of variable parameters. You may decide to adjust
parameters at this tine. Listed below are several parameters, along with their default values. You
can leave these values as they are, or you can change them to see what happens.
Parameters For the PROTON Experiment
Number of scans f16 ~| Number of scans S)
NS determines the number of times data are
collected. Each scan takes tine, but
increasing the number of scans results in less _
haseline notse in the snertmm b4
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
|avascript:parent.fraClient. setup_invokeGifButton(6) ‘ (== =] | &Pl
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A little i nstruction to guide novi

() St. Olaf College NMR Laboratory - Netscape

=] B3
. File Edit View Go Bookmarks Tools Window Help ‘
O @ Q | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] go @
- Q
| | S 5t. Dlaf College NMR Laboratory ] X
=
L N SN ] = e
v @ B ay i
Expenment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
L VR = MIDND P
i Jueif2] [
Indicate a Title
The title might be a unique reference from your research or laboratory notebook (such as =
BH-II-24b), the name of a compound (such as chalesieral or unknown acid), or the name of an
experiment (such as Jab 3). You can combine this sort of information any way you like. So, for
example, the title might be BA-I1-24b, chromatography fractions 2-20 or lab 3, white crystals,
page 23.
Sample for ACS]
Back... Cancel Next.. i;
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
‘ == e R
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We designed a fdAfair queueo that pr

() St. Olaf College NMR Laboratory - Netscape M= E3
. File Edit View Go Bookmarks Tools Window Help ‘
Q O @ Q | % http:#/nmi2.chem.stolaf. edu/olenmr/client/index. htm I [Q Search ] go @
| | S 5t. Dlaf College NMR Laboratory ] X
=
, e . 5 =l e
v @ B Y R [
Expenment  Status  Spectra  About NMR = Teams LogOut  Accounts  Server
L VR = MIDND il
Submit the Experiment =
The NMR. spectrometer can only run one experiment at a time. Each expeniment that needs to be
done 15 added to a list of experiments waiting to be done called the spectrometer quene. Y our
expeniments will be carried out based on a fair guene schedule (which is not quite
first-come-firsi-served). Shown below is a summary of the job you have set up. If this is what you
want, click on Submit Experiment to add this job to the spectrometer queue. Otherwise, you can
go back and change aspects of the job that don't appear to be correct.
position 87 o " n
solvent ~ CDCI3 (deuterochloroform) ;r:onty. rfonn s - _
; s expenment e queued for carrying out
expedment FROTON based on a "fair queue.”
parameters NS=16;
title Sample for ACS v
client version 1.01 (5:31 AWM 7/31/2003) 130.71.24.219 hansontiresearch-bh
Done ‘ == ® &R
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A message from the server i1 ndicate



