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Three NMR instruments available to UC faculty and Alex Greenwood
students as well as universities and industry in the Office: Rm 409/0Ild Chem;
Cincinnati area: Phone: 513-556-9211;

Email: greenwa2@ucmail.uc.edu

NEO400: 'H; °F-19°Ag, 2Ds

HD500: 'H; 3'P-199Ag, 2Ds For user training, technical assistance,
AV400: 'H; °F-199Ag, 2Ds NMR questions and discussions.
Department of Chemistry NMR Facility UNIVERSITGE lQE
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NMR lab services:

NMR On-Demand
* Three spectrometers (two 400 MHz and one 500 MHz) available 24/7
for routine spectroscopy to trained users, no reservation required

Non-Routine experiments
» Instruments can be reserved for non-routine experiments requiring
extra setup/calibration, temperature regulation, or long run times
« Solid state experiments on the convertible NEO400 available upon
request

Consultation
« Experiment design/planning
« Data interpretation/troubleshooting
» Structure/stereochemistry determination

Department of Chemistry NMR Facility UNIVERSITY OF IQE
Cincinnati
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Bruker AV 400 MHz
Spectrometer:

Z-Grad BBFO ATM probe: *H/F-109Ag
Variable temperature capability

Automatic sample changer (16 positions)
1H, 199Ag-19F observe 1D NMR

* Walk-up instrument, 24/7 availability

* Submit experiment and leave-- data is collected
automatically and accessed remotely

e Software: Topspin 2 running ICON-NMR

Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
Cincinnati
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Bruker NEO 400 MHz
Spectrometer:

Z-Grad BBFO ATM iprobe: *H/°F-109Ag
Variable temperature capability

Automatic sample changer (16 positions)

1H, 199Ag-19F observe 1D and various 2D (*H-1H,
1H-13C, *H-F, 9F-19F) experiments available
Solid-state capabilities

Ascend™ 400

State-of the art console, probe and software
Walk-up instrument, 24/7 availability

Submit experiment and leave-- data is collected
automatically and accessed remotely

Software: Topspin 4 running ICON-NMR

Department of Chemistry NMR Facility UNIVERSITY OF lQE
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Bruker AVIIIHD 500 MHz
Spectrometer:

Z-Grad BBO ATM probe: 1H/31P-199Ag

Variable temperature capability

Automatic sample changer (16 positions)

1H, 109Ag-31P observe 1D and various 2D (*H-1H,
1H-13C) experiments available (no °F)

Walk-up instrument, 24/7 availability

Submit experiment and leave-- data is collected
automatically and accessed remotely

Software: Topspin 3 running ICON-NMR

Department of Chemistry NMR Facility UNIVERSITY OF l«[
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Which Magnet should you use?

AV400 | NEO400 | HD500

AV400 NEO400 HDS500 'H 1Ds

3C 1Ds

1P 1Ds

“F 1Ds
'H-"H 2Ds
'"H-®C 2Ds
YE.°F 2Ds

. . | 'H-"°F 2Ds

H 1.0 1.4 1.4 Variable-temp

B¢ 1.1 1.0 1.5 Solid-State

3p 1.1 1.5 1.0 Note— no °F on HD500!
g 1.0 12 _NA_

Relative signal-to-noise

v

x

R SR NANENENENENENEN

X | % | x| X%

Whichever one is available is
usually best!

Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
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Preparing your NMR sample

« Use a deuterated solvent if you want 'H spectra
completely free of solvent signals (but solvent
suppression works pretty well!).

 Use at least 600 pl (4 cm, or 3 fingers) for good
shimming/linewidths

« Use tubes rated for 400 MHz or 500 MHz (for
good shimming/linewidths)

* Mark tubes well and use your lab’s designated
cap color.

« Tubes must not be scratched or broken!

 Tubes should not be dried in ovens hotter than
100 C!

Department of Chemistry NMR Facility

UNIVERSITY OF -K{
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Preparing your NMR sample

» Solution should be free of particulate— insoluble
material will not give signal but will disrupt
shimming!

» Use appropriate concentration of material!
« For'H 1D: 2 mM or ~0.25 mg gives a
SNR of 100 in 16 scans
« For 3C 1D: 35 mM or ~6 mg for SNR of 10
at 1024 scans, or 200 mM or ~25 mg for
SNR of 10 at 32 scans ? {
cm ‘

(masses assume molecular mass of 200 Da)

Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
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Submitting your NMR sample

1) Put tube in spinner

2) Clean tube and spinner with
Kimwipe

3) Position tube with depth gauge—
make sure spinner is flush with top

4) Small sample volumes should be
centered in coil by bringing tube
back up a bit

p— M e
adjustmant ‘
[ screw .

AVANCE Beginners Guide, Bruker

Department of Chemistry NMR Facility

UNIVERSITY OF .K{

Cincinnati



department of o
Department of Chemistry NMR Facility Chemi

Autosampler status light

Submitting your
sample in the
autosamplers

Currently
5) ldentify the next available = running sample
position in the autosampler and -—
insert your sample

6) Define your experiment in that
slot and press “submit”

Next available
sample position

Department of Chemistry NMR Facility UNIVERSITY OF l«[
Cincinnati
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|ICON-NMR Interface

WY UM P9 L e RO e T RS R
Holder | Type | Status | Disk | Name |No. |Solvent |Experiment|Par |Title / Orig |Pri | Time |user | e
v1 1 Finished
|l Finished B4
v 2 ll& 1 Finished
ul“ Finished Bs
-3 lle 1 Finished
lle Finished =13 a
-4 e 1 Finished
e Finished B4 1}
Il! Running currently running sample I 8]
v6 lie 1 Queued
& Queuned B i
v 7 lle 1 Queued queued
& Queued Ba
vie: Red Finished next available slot
e Finished B
b9 |l 1 Finished
& Finished B4
b 10 lle 1 Finished i
Mo - -
5 N x & A Change
" M submit " [ cancel | U\-“ Edit | @ Delete Add |1 & Copy g Y issr
Preceding Experiments-
# |Date |Holder |Name |No. |Experiment |Load |ATHM |Rotation |Lock|Shim |Acq |Proc |User | Disk |Title / Orig|Remarks
2020-10- o .
3oy A us uy-1007-0Ts currently running sample v yanuo /home/omrt  Group Liu
4 CHY1748 1 PROTON v v v v v v yueci /home/nmri  Group Guan
3 CHY174A 1 PROTON v v v v v v yueci /home/nmrd Group Guan
2 20201007-s2 Finished experiments v 7 v v hangq /home/nmrl  Group Sun Curr?ntly
running sample
1 20201007-s1 1 PROTON v v & & v v hangq /home/rmrl  Group Sun
16 TIM10072020-HPHAK? 1 PROTON v v L v v mckenztj /home/nmrl  Group Ayres
15 TIM10072020-HPHAKE 1 PROTON v v v v v v mckenzt j /home/nmrl Group Ayres
5 14 TIM10072020-HPHAKS 1 PROTON v v v v v v mckenzt ) /home/nmrd Group Ayres
326 ff‘f;ii’_"m 13 TIM10072020-HPMAK4S 1 PROTON v v v 7 v v mckenztj /home/nmrl  Group Ayres
325 2020-20-0% . 45 TIM10072020-HPHAK3 1 PROTON v v 7P v v mckenztj /home/nmri  Group Ayres
11 TIM10072020-HPHAK2 1 PROTON v v < o v mckenztj /home/nmri Group Ayres
Next available
J p - include previcus runs Busy until: Ued 12:14 Day B sample pOSIthn
@ | @ Terminal & Main & Automation @ NMR logbook - Google Sheets - Mozilla Firefox & Bruker T4
% Appiications Places System @@ ®) () b | Q 12174 @

Department of Chemistry NMR Facility UNIVERSITY OF
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|ICON-NMR Interface

e arameters
holder position Experiment number solvent P
/ Sample foldername \ ~ Experiment | research lab experiment length
M('f Finished ! =28 . 0]
¢ et Finished
lle Finished | Bé B o:
M& Running B B oo:
i et Queued /
e Queued B i
7 et ouened \ L

Name your sample folder- if
you run multiple experiments
on the same sample, they will
go into numbered subfolders

Specify solvent—
incorrectly specified
solvent will cause lock to
fail and/or spectrum to be
badly referenced

Some parameters can be
adjusted, but be careful!

Do not start or end the name
with a period. Do not use . Check experiment
previously-used names or the Set Experiment—Contact NMR length before

data will go into the old folder. manager to run experiments not pressing Submit!
available on your account

Department of Chemistry NMR Facility UNIVERSITY OF IQE
Cincinnati
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The Night Queue

. On the AV400 and HD500, '3C spectra are automatically placed in the night queue. If the
experiment time is < 20 min, they will run during idle daytime. Otherwise, they will run starting at 9
PM.

. On the NEO400, 2D spectra and C13CPD experiments will default to the night queue.
C13CPD32 will default to the day queue, so either do not adjust the experiment length longer
than 30 minutes or switch it to the night queue.

. Day-queue experiments (such as 'H 1D) made to run long (> 20 min on AV400 and HD500, > 30
min on NEO400) should be set to the night queue by clicking on the sun icon: D It should
switch to a moon:

. Mind the total length of the night queue: 9PM-9AM on NEO400, 9PM-10:30 AM on AV400 and
AV500. Your experiment will not run if it can not finish within this window. Allow
approximately 5 extra minutes per experiment for lock/atm/shimming. Before submitting, check
the current night queue length (from already-submitted experiments) in the bottom right corner:

Busy until: Ued 12:14 Day Experiments: 00:01(Night Experiments: 00:00) User: narl

—
Mozilla Arefox C Bruker TOPSPIN 2.1 on chav400.cros. uc edu a... C -

Department of Chemistry NMR Facility UNIVERSITY OF IQE
Cincinnati
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Checking Status of NMR Instruments

http://chav400.oldchem.uc.edu:8015 (AV400)
http://chhd500.oldchem.uc.edu:8015 (HD500)
http://chneo400.oldchem.uc.edu:8015 (NEO400)

* (links on NMR lab website)
* Username is your ICON-NMR username, password is “chemistry”
* “Read only” interface

€« C A Notsecure | chav400.crosuc.edu:8015/template-automation.htm * @ ¢

:0210—1.‘ 10:18:26 14 -P11-R2-] l ROTOX v ; ; sel Orp Merino -
09:44:45 13 wy-10121 | FIOBBOF v v W
2020-10-13 09:4046 12 wy-1012H | FIO.BBOF v v v v v v ymwo GrowpLiu [’:
Department of Chemistry NMR Facility UNIVERSITY OF IQ[’
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General Rules

1) Put experiments with lengths exceeding 20 minutes in the night queue

2) Do not remove/touch sample until autosampler light is green

*  Automation will halt otherwise
3) Spinners go in the designated holder, tubes go in the tube rack
4) No open containers/tubes or syringes permitted in NMR lab

)

)
5) Report broken tubes promptly to NMR facility manager
6) Submit experiments in numerical order if possible (always do this on NEO400)
)

7) Clean tubes with kimwipes and measure their depth with the depth gauge

*  Tubes with small sample volumes raised slightly to center the sample in the coill

* Never place the tube lower than the bottom of the gauge—it may break in the probe
8) Retrieve samples from room in a reasonable amount of time
9) Mark your tubes. Do not use tape

10) Log out when you are done

Department of Chemistry NMR Facility UNIVERSITY OF IQE
Cincinnati
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Chemical Shift Ranges

1 R,C=CH,
H CHR=0
R,C=CHR
H-bonded OH . CHR-O CH
aromatics CHR-N o, ™S
RCO,H NH
2 NH CHs
| | | | | | | | | |
12 10 8 6 4 2 0
13
C heteroaromatic R,-CH-R
C-OR
RCH=0 COOR aromatics C-OH R-CH,-R
C-NR; ™S
ch=0 COOH C=C CR(-O)-O R'CH3
| | | | | | | | | | | |
240 200 160 120 80 40 0

Note that the '3C and 'H trends tend to match each other! Chemical shift is
affected by the same electrons in each case!

Department of Chemistry NMR Facility UNIVERSITY OF lQE
Cincinnati
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'H zg30
J12 J12
* High sensitivity
* Impurities usually 1
evident if present H.C
3 2
« Shows multiplicity, aids in &
assignments 3
« Commonly acquired with 4 2| e
100% deuterated solvent, 5
but not always necessary
* Relatively fast T1 relaxation, 4 35
pulse delay canbe ~ 2 s ’ 2 1
* Overlap sometimes an L . A
issue 5% ethylbenzene in CDCI3
76 72 68 64 60 56 52 48 44 40 3.6 3.2 28 24 20 1.6 1.2 O.
f1 (ppm)
Department of Chemistry NMR Facility UNIVERSITY OF lQE

Cincinnati
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"H with solvent suppression

« Improves sensitivity

« Can be run with lock off (no
deuterated solvent required)

« Residual signal at solvent ~"H zg30 j L
frequency remains

» Peaks near solvent frequency will
also be suppressed

+ solvent suppression | “ o 7
Glucose in 90% H20/10% D20

6151413121110 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4 -5
f1 (ppm)

Department of Chemistry NMR Facility UNIVERSITY OF lQE
Cincinnati
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13C CPD, zigig, zgpg, dept

Lower sensitivity

* Protonated carbons usually have more 160
signal ' 140
 Use >10 mM if possible! CDCIS 20
« Magnetization transfer (DEPT, INEPT, NOE) \‘ 100
from attached protons can enhance sensitivity CH/CH2 TMS Iso0
« Multiplicity can be inferred with “editing” aromatics CH3 Z A
(DEPT) CO o
-20

« Slower T1 relaxation, especially for 0
quaternary/unprotonated carbons 13¢ CPD of cholesterol acetate 50

210 190 170 150 130 110 90 70 50 30 10 -10
* Overlap not usually a problem f1 (ppm)
Department of Chemistry NMR Facility UNIVERSITY OF l(([’

Cincinnati
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13C CPD, zigig, zgpg, dept

Lower sensitivity
* Protonated carbons usually have more

signal aromatics CH
 Use >10 mM if possible!

« Magnetization transfer (DEPT, INEPT, NOE)
from attached protons can enhance sensitivity

* Multiplicity can be inferred with “editing”

TMS
CH3Z

+300
+250
+200
+150
r100
r50

r-50

r-100
r-150
r-200
r-250

(DEPT)
CH2
« Slower T1 relaxation, especially for
quaternary/unprotonated carbons 13C DEPT-135 of cholesterol acetate
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
« Overlap not usually a problem ft (ppm)
Department of Chemistry NMR Facility UNIVERSITY OF l(([’

Cincinnati
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1D spectra of less-common nuclei ™™ |* *|=% & | »

N HMBCETGFL3ND_13C HMBCETGPL3ND_13C (multiple bond)
n HSQCEDETGPSISP.2_ADIA echofantiecho edited HSQC

N DOSY Diffusion-ordered spectroscopy
. N PROTON_1HSOLV 1H spectrum with selvent suppression, O1P se
® Our broad band prObeS can eXClte any N M R' n C13CPD_1HSOLY C13CPD with bilevel decoupling optimized for p
. I M C13CPD32_1HSOLY C13CPD32 with bilevel decoupling optimized |
active nucleus! N PROF1SDEC 1H with F18 decoupling
N PROTOMN_BIGSW PROTON with a bigger window
« Watch out for unexpected... N 2Hz2g 2H 1D 2g spectrum
. M7L_ZG 7L 1D, no decoupling
° Iong T1 relaxat|on NBl1ZG 11B exp. no decoupling
. . MB11 BS 11B zg with background suppression
. Iarge chemical Sh|ft ranges NB1l GBS 11B zg with background suppression and 1H decol
N N4 14N zg
° ifivi N N15 15N exp. no decoupling
19 Iower SenSItIVIty M Mg25 zg 25Mg zg, no decoupling or background suppressior
F N Mg25 BS 25Mg with background suppression, no decoupling
M SI291G 29Sj exp. inverse gated decoupling
i [L H N SE77ZG 77Se exp. no decoupling
MSMN118IG 1195n exp. inverse gated decoupling
3p
‘ Natural Resonance frequency on
Spin | abundance Receptivity (13C = 1) a 400 MHz magnet (MHz)
I TM T A T A A S E T TIE T (S SIS T 1 Hydrogen 172 99.985% 5670 400.00
27A) e Deuterium 1 0.015% 0.0082 61.40
Carbon-13 1/2 1.108% 1.00 100.60
J | | Nitrogen-15 1/2 0.370% 0.022 40.56
] ] Fluorine-19 1/2 100.000% 4730 376.36
71; 100 90 80 70 60 50 40 rElﬂmufﬂ[lJ 10 ] 10 -20 -30 -40 -50 -6 Aluminum_27 5/2 100.000% 1170 104.32
Se Silicon-29 1/2 4.700% 2.1 79.48
Ll | Phosphorous-31 1/2 100.000% 377 161.92
- Selenium-77 1/2 7.630% 3.15 76.29
Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
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YFun with "®Fluorine
On NEO400 & AV400, many options for "®F NMR including:

19F 1D

with and without 'H decoupling
with and without echo for improved baseline

OF-19F COSY 2D (through-bond '°F-"°F couplings)
with and without 'H decoupling

OF-19F NOESY 2D (through-space '°F-19F correlations)
« with and without 'H decoupling

OF-"TH HMBC/HSQC 2D (through-bond "®F-'H couplings)
«  with and without 'H presaturation

19F-TH HOESY 2D (through-space '°F-'H correlations)
« with and without 'H presaturation

9F T1 inversion-recovery ('°F T1 measurement)

19F DOSY ('°F diffusion measurement)

FU ZUO HUO HUA ZHI CyflL Flutianil
o & 4
e | i | He
0._0 N “s'“ﬁ HA Sp
o N
s o @ ~Z N, e y S8
N YOF } I Yy
N F § NN =
A il
]
0st plant defence induction -mination won unknown
‘ungicide Fungicide Fungicide Fungicide
Fluazifop Funaihecaoling Haloxyfop-P-methyl Haloxyfop
FF Foloi ”\ cm\t;\rl Fgc.txm
~ 5 o SN
Y= 0 o
9. a L Cl ] a L
i | %
RYAYY: A - A
= i, J\ O | ?
oH 0 07 N OJYO
o, o OH

inhitit acety! CoA carboxylase

Herbicide

inhibit acetyl CoA carboxylase

Herbicide

inhibit acetyl CoA carboxylase

Herbicide

inhibit acety! CoA carboxylase
Herbicide

Liu laboratory

Department of Chemistry NMR Facility

UNIVERSITY OF K{

Cincinnati
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'H-TH COSY 2D

e Provides 3-bond 'H-H
correlations

- Complex multiplicies resolved -
in cross-peaks

» Option for suppression of
solvent peak

department of e
Chemi

* Most useful for compounds
with many protons!

s Lo.o
' 10.5
¢ 11.0

Cholac_fulltests.7.ser

-1.5
2.0
12.5
3.0
o 3.5
, 4.0

' 145

4 5.0

%D ) -5.5

55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f2 (ppm) MG

Cholesterol acetate

~—

(ppm

—
Vil

Department of Chemistry NMR Facility

UNIVERSITY OF .K{

Cincinnati
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'H-TH NOESY and ROESY N R U B

« Provides through-space 'H-H crome fulests b | N "3j§
correlations (< 5 A apart) . 1.0
b N 1.5
« NOESY not suitable for 2 20
compounds between ~1-2 kDa | | 8
(ROESY should be performed 35
instead for these) R ‘ | 4.0
%@o@ - . -4.5
« Requires setting of a mixing time, . cr e e 22

usually between 500-800 ms 52 48 44 4.0 3.6 3.2 2.8 2.4 2.0 1.6 1.2 0.8 0.4
f2 (ppm) HeC
» Most useful for compounds with
many protons!

Department of Chemistry NMR Facility UNIVERSITY OF lQE
Cincinnati
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13C_1H HSQC 2D Cholac_fulltests.2.ser ° (;0
° 2% 20
« Correlates 3C shift to 'H shift of o f B 22
attached proton ° 150 ~
60 é
« Helps reduce overlap ) 70 T
80
« CH/CH; positive, CH, negative 320
r110
* Non-protonated carbons are missing! Eo

58 54 5.0 46 4.2 3.8 3.4 3.0 2.6 2.2 1.8 1.4 1.0 0.6 0.2 -0.2

« Related: 3C-"H HMBC 2D shows £2 (ppm)
correlations between carbons and
protons 2+ bonds apart.

Cholesterol acetate

Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
Cincinnati
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13C-"TH HMBC 2D

« Correlates 'H shift to '3C shift of
carbons 2+ bonds apart

» Helps reduce overlap
« Aids in assignments

« Shows correlations to non-
protonated carbons!

« Ambiguities (are they 2, 3, or 4
bonds apart?)

Cholac_fulltests.3.ser

Fi;'uirtmunl of o

v

- 0
- - [
SN 120
m‘ cc-;-”_-m. [
*e 2% T &% 40
- - - L4 60
) B 80 §
Z
100%
N _ . L120
-- . 1140
160

||||||||||

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

54 50 46 42 3.8 34 3.0 26 2.2 1.8 14 1.0 0.6 0.2
f2 (ppm)

Cholesterol acetate

Department of Chemistry NMR Facility

UNIVERSITY OF .K{
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4mm HX CPMAS probe

Paid for in part by a Core
Enhancement grant from the UC
Office of Research

« Spins 4mm rotors up to 12.5 kHz

« TH/'®F and X (tunes up to 3'P)
channels

« Modern MAS lII controller and MAS
shuttle system for rotor insert/eject

Department of Chemistry NMR Facility UNIVERSITY OF IQ[’
Cincinnati
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Solid-State MAS NMR

* Insoluble compounds

Samples:

 Large-MW polymers
« Reactions performed in the solid state
« Should be a powder, 100 pl or greater
Nuclei:
« 109Ag-31P (19F without "H decoupling) and "H.
« THis of limited use due to very wide lineshapes (high gyromagnetic ratio)
« Most common is direct-polarization '3C with 'H decoupled
Sensitivity:

« Natural-abundance '3C signal-to-noise of 50-400 with an hour of data
collection, depending on complexity of molecule

Department of Chemistry NMR Facility UNIVERSITY OF IQE
Cincinnati
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Diffusion NMR (DOSY)

« Extends a 'H spectrum into a second dimension that informs on diffusion
« Provides approximate diffusion constants/mol weights for each 'H peak
« Enables easy distinguishing between compounds in a mixture!

« 19F versions now available

}L 450
) L . ‘\WL 400
) . §
J_o_ Y - i Sucrose _g 350
ki 4 W Glucose _________| [z 300
ﬁ i S 250
F Yy o
\ -
S 200
! - g
- 150 y = 1.106x- 10.087
—————————————————— Eihangl___________:_ o R2=0.9312
_______ Metbanol _________________________[ 100
L3 50
HDO @ 0
—————————————— . - 0 100 200 300 400
—— MWactual (Da)
[ 5 4 3 2 1 FZ [ppm]
Department of Chemistry NMR Facility UNIVERSITY OF lQE
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Becoming an NMR Facility User:

1)
2)
3)
4)
5)
6)

7)

Become affiliated with a research lab!

Contact the facility manager (Alex, greenwa2@ucmail.uc.edu)

Read safety guidelines

Schedule first training session (submitting on walk-ups) with Alex

Set up NMR data access and complete data processing exercise

Once (4) and (5) are complete, receive card access and start collecting data!

(Optional) Further training on NEO400 (variable temperature)

Department of Chemistry NMR Facility UNIVERSITY OF lQE

Cincinnati
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Installing/Activating MNova

< c & mestrelab.com/download/mnova/ w

L1 WEBSITE | STORE & RESOURCES & DOWNLOAD MNOVA FREE TRIAL © QUESTIONS? @ Registration Wizard ? X

You will need one or several license files to use

> Download Mnova

Download the latest Mnova \ersion

> Download NMR MestReNova
—
» Download MS 1 X
& Il
> Download NMR Predict y ”
> Download veri Latest Manuals If you already have If you still need to get a license file,
your license file(s) please select one of the following
press the button to options:
* Download Mnova from instal tthem)

https://mestrelab.com/download/mnova/ - o
NOTE DO NOT DOWNLOAD THE LATEST Hosfl TEDZW-F2MY5CQ4-29QQQ-T6XSFC82 |2 Close
VERSION. Rather, download version 15.1 or lower. '

* Get the campus license file from

https://www.artsci.uc.edu/departments/chemistry/resourc R
es/software.html warco
* While on campus network, load the license file the first T ——
time you use the software: vy
« The license needs to refresh every few months by
running the software on the campus network
Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’

Cincinnati
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Resources Training and Resources
* Running NMR experiments in ICON-NMR
On the NMR lab website:  Running with protonated solvents

s Running with small sample volumes

s ACcessing your data on the NMR data server
« |[CON-NMR Web interface for NEO400

* Instructions for running on the

instruments « [CON-NMR Web interface for AvV400
« [CON-NMR Web interface for HD500
* Instructions for special samples « MNova processing exercise
(protonated solvents, small volumes) « NMR Experiment Guide
» Instructions for accessing data Software
_ e Nestrelab MNova
* Web interfaces to show current ICON- « Mnova display properties
NMR status .
Links
 Link to MNova and Mnova license .
NMR Impurity Tables:

« http://pubs.acs.org/doi/pdf/10.1021/jo971176v

« http://pubs.acs.org/doi/pdf/10.1021/om100106e

Department of Chemistry NMR Facility UNIVERSITY OF lﬁ[’
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