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1D Experiments
BRUKER

Relaxation

delay Preparation Acquisition

e Relaxation delay: time needed for relaxation

e Preparation: spins are excited by one or more pulses

J : Signal is detected as a function of time t2



2D Experiments
BRUKER

Relaxation

delay Preparation Evolution Mixing Acquisition

Relaxation delay: time needed for relaxation

Preparation: spins are excited by one or more pulses

Evolution: evolution of the spins during a time t1
o : one or more pulses to select desired correlations

J : Signal is detected as a function of time t2

e



2D Experiments
BRUKER
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2D Experiments Co<)
BRUKER
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2D Experiments
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2D Experiments

t1

n® FID with t1 = dO+(n-1) X in0

7. FID with t1 = dO+6 X in0

6. FID with t1 = dO+5 X in0

5. FID with t1 = dO+4 X in0

4. FID with t1 = dO+3 X in0

3. FID with t1 = dO0+2 X in0

2. FID with t1 = dO+in0

1. FID with t1 = dO

t2



Fourier Transformation
BRUKER
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Parameters

BRUKER
e Parameters are : time domain TD
spectral width SW/SWH
dwell time DW

incremented delay INO
acquisition time AQ

e Some parameters are needed twice!
e TD (TD(F2), TD(F1))
e SW/SWH (SW(F2), SW(F1))

e INO is the equivalent to DW for the second dimension.



Spectral width

BRUKER
e Spectral width in 1D
(now F2) was:
SWH (F2 t1 4
()_Z'DW Q © © ©@ @ 0 ©o
@ @ © © @ @0 ©
@ @ © © @ 0 ©
e Corresponding to DW
in F1 is INO @ © @ @ @ @ O
®o 00000
o Spectral width in F1: ® 060000 Q—)-_
T
1DW t2

SWH(F1) = s



Resolution

To get a good
e Resolution in 1D (now F2) was: resolution, many
1 points need to be

HzpPt(F2) = acquired.

AQ(F2) _ DW -TD(F2)

e Now for F1:

1 If a good resolution
AQ(F1) ~ INO-TD(F1) In F1 is needed,
experiment time
will get very long!

HzpPt(F1) =




® How to setup a 2D data set?




Create new experiment
[new/edc] BrSSsT

Elle g-tart ﬂEqUire Eroce ‘a Create Mew Dataset - new IEI
Prepare for a new experiment by creating a new data set and

1 C[EEtE D| initializing its NMR parameters according to the selected experiment type. aset ._;:.j Rgad Pars.
For multi-receiver experiments several datasets are created.
Please define the number of receivers in the Options.

NAME Avance_Training
EXPNO 1
PROCNO 1

) Use current parameters

P—
@ Experiment Select
-_—
(~) Options
[ et solvent DMSO -

©) Execute 'getprosol'
) Keep parameters :P 1, PLW 1 v:

DIR CNMRData -
[C] Show new dataset in new window

Number of additional datasets: (1.2, ...16) 1

TITLE

l oK H Cancel H More Info... H Help ]



Create new experiment
[new/edc] BrSSsT

Elle g-tart ﬂEqUire Eroce ‘a Create Mew Dataset - new IEI
: Prepare for a new experiment by creating a new data set and :
1 Create D| initializing its NMR parameters according to the selected experiment type. aset m Read Pars.

For multi-receiver experiments several datasets are created.
Please define the number of receivers in the Options.

NAME Avance_Training
EXPNO 1

‘p Parammeter Sets: rpar @
File Options Help Source = :C:\Bruher‘uTopSpin3.5pl?\exp‘s5tamnmnpar v:
Find file names enter any string, *, ? Exclude:
Class = :Anyr v: Dim = :Any v: [ Show Recommended
Type = Any +| SubType = Any +| SubTypeB= Any ~
C13CPD C13DEPT135 C13DEPTQ135 C13UDEFT COSYGPDFPHSW

HMBCETGPL3ND HMBCGP HMBCGP 15N HSQC TOCSY
HSQC TOCSY ADIA HSQCEDETGPSISP HSQCEDETGPSISP ADIAHSQCETGP 15N HSQCETGPSISP
HSQCETGPSISP_ADIA  |[MLEVPHPR MLEVPHSW NOESYPHFR NOESYPHSW
PROTON ROESYPHPR ROESYPHSW WATERSUP

[[ Set selected item in editor ]][ Close |

=" J[ = TL - | [ ———




Create new experiment
[new/edc] BrSSsT

Elle g-tart ﬂEqUire Eroc ép Create Mew Dataset - new @

- Prepare for a new experiment by creating a new data set and :
1 Create [ initializing its NMR parameters according to the selected experiment type. set | 4 Read Pars.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME Avance_Training
EXPNO 60
PROCNO 1

) Use current parameters

@ Experiment COSYGPSW
(~) Options
[ set solvent H20+D20 -

) Execute 'getprosol’
) Keep parameters :P 1, PLW 1 v:

DIR CNMRData\data\bgoe\nmr -
[] Show new dataset in new window

Number of additional datasets: (1.2, ...16) 1

TITLE

OK Cancel ” More Info... H Help ]



Acquisition parameters

[ased] BRUKER

J[ 1 Avance Training 60 1 CANMRData\date\bgoe\nmr o [® |
| Spectruml ProcPar5| AcquPars |Title | PulseProg | Peaks | Integralsl Sample | Structurel Plotl Fid | Acqul
[ .

o AR Ec e Probe: BBFOSP

General —~ i
A~ General =l

Channel f1 -

Gradient channel PULPROG cosygpppar (.. | E | Puise program for acquisition
TD 2048 Time domain size

SWH [Hz. ppm] 5197 .51 12.9895 Sweep width
AQ [sec] 0.1970176 Acquisition time

S eve ral E\(:’ [Wsec] :;.200 [R:j::egam
p aram ete rS DE [psec] 6.50 Pre-scan-delay
nee d e d fO r a 2 D EES 2.000000000 Relaxation delay: 1-5 * T1

o [sec] 0.00000300 Incremented delay (2D) [3 usec]
d11 [sec] 0.03000000 Delay for disk /O [30 msec]

data Set are Only d12 [sec] 0.00002000 Delay for power switching [20 usec]

d13 [sec] 0.00000400 Short delay [4 usec]

) h own in th e D16 [sec] 0.000200000 Delay for homospoiligradient recovery

. DS 16 16 T
CO m p I ete I Ist . in0 [sec] 0.00019240 U *SwWy=2*DW

INF1 [psec] 192.40 1/SW=2*DW

NS 1 1*n

m

TDav 0 Number of averages in nD
(~) Channel f1

SFO1 [MHz] 400.1324008 Frequency of ch. 1
01 [Hz. ppm] 2400.78 6.000 Frequency of ch. 1




Acquisition parameters
[eda]

FnTYPE :tradition al(planes)

Program

— nMODE aF

Uists TD 2048 128

NUS DS 16

Waobble NS ;

Lock

Automation Do L

Miscellaneous TDav 0

ez (~) Width

Routing
SW [ppm] 12.0805 12.0805
SWH [Hz] 5197 505 5197 505
N_F [usec] 192 40
AQ [sec] 0.1970176 0.0123136
FIDRES [Hz] 5.075689 81.211021
FW [Hz] 4032000.000
(A) Receiver
RG 64

?DW [sec] 96.200

()]

Frequency axis

Current pulse program

Acquisition mode

: 1 Avance_Training 60 1 C\NMRData\data\bgoeinmr
| Speclruml ProcPar3| AcquPars |Title | PulseProg |Peak3 | Integralsl Sample | Structurel Plotl Fid | Acqu|
4
o s =L v cR | Probe: BBFOSP
Experiment
Width — )
R (] Experiment
Nucleus PULPROG cosygpppaf
Durations Q_mod Dap 2]
Power i :

| nD acquisition mode for 3D etc.
| Acquisition mode for 2D, 3D ete.

Size of fid

Number of dummy scans
Number of scans

Loop count for 'td0’

Average loop counter for nD experiments

Spectral width
Spectral width
Increment for delay
Acquisition time
Fid resolution
Filter width

Receiver gain
Dwell time

Homonuclear

2D experiment.




Acquisition parameters

[eda

Y

]

1 Avance_Training 60 1 CANMRData\data\bgoeinmr

| Spectruml ProcPar5| AcquPars |Title | PulseProg | Peaks | Integralsl Sample | Structurel Plotl Fid | Acqul

oo )

w s i

-—r

AR

Probe: BBFOSP

Experiment
Width

Durations
Power
Program

Lists

NUS

Wobble

Lock
Automation
Miscellaneous
User

Routing

(~) Nucleus 1

uc1

01 [Hz]

O1P [ppm]

SFO1 [MHz]
F1 [MHz]

IZEZI Mucleus 2

NUC2

02 [HZ]

02P [ppm]

SFO2 [MHZ]
BF2 [MHz]

(v) MNucleus 3
IZEZI Nucleus 4
(w) Nucleus 5

(v) MNucleus B

() Nucleus 7

(w) MNucleus 8

1H
2400.78
6.000
400.1324008
400.1300000

off

2400.78
6.000
400.1324008
400.1300000

| Observe nucleus

Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus

Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

Homonuclear

2D experiment.

m




Channel Routing

[edasp] BRUKER

dp Chanrnel Rauting
Frequency Logical Amplifier Preamplifier Receiver Observe
Channel Channel

BF1 40013 MHz NUCH ML

BF2  400.13 MHz NUC2 ,/m SpectrOmeter IS

SFO1 400132401 MHz | F1 | | seut | [ x30w | | F;
OFS1 |2400.78 He 1H v \ Routing of the
L

SFO2 400132401  MHz | F2 | | seu2 | | XBB19F 2Hs | |

OFS2 2400 78 Hz  off [ x3ow | | XBB19F 2P | saved in each
BF3 40013 MHz NUC3 [ xeBioFats | parameter sel.
SFO3 400132401 MHz | F3 | | scua | [ 2H1s0wW |

OFS3 2400.78 Hz off  ~

Can be opened
—— - cable wiring settings with [ ] or

@ show selected routing show receiver routing

—— : possible RF routing
] - cortab available (©) show receiver wiring

©) show probe wiring

[7] show RF routing [] show power at probe in

| saveandClose || Switch FI/F2 || Switch FI/F3 || Addlogical channel || Remove logical channel || Defautt || mnfo || Param || Close |




Acquisition parameters

[eda]

bt Y

1 Avance_Training 61 1 CANMRData‘\data\bgoeinmr

| Spectrum | ProcPars| AcquPars | Title | PuiseProg | Peaks | integrais | sampie | structure | piot | Fia | Acqul

nJ_LSi

37 ca

Experiment
Width
Receiver
Nucleus
Durations
—
Power
Program

( a:\ ) Experiment
PULPROG
Q_mod
FnTYPE

= nMODE

S TD

NUS DS

Wobble NS

Lock

Automation oo

Miscellaneous TDav

User (~) Width

Routing
SW [ppm]
SWH [Hz]
N_F [usec]
AQ [sec]
FIDRES [Hz]
FW [Hz]
(A) Receiver
RG

?DW [usec]

| Probe: BBFOSP

hsqcedetgpsisp2 3

‘DaD
traditional(planes)

2048
32

4

1

0

12.9895
5197.505

0.1970176
5.075689
4032000.000

203
96.200

(L))

Echo-Antiecho =
256

165.0000
16602.352
60.23
0.0077098
129.705872

Frequency axis

Current pulse program
Acquisition mode

| nD acquisition mode for 3D efc.

Acquisition mode for 2D, 3D etc.
Size of fid

Number of dummy scans
Number of scans

Loop count for 'td0’

Average loop counter for nD experiments

Spectral width
Spectral width
Increment for delay
Acquisiton time Heteronuclear
Fid resolution
Filter width

2D experiment.

Receiver gain
Dwell time




Acquisition parameters
[eda]

Y

1 Avance Training 61 1 C:ANMRData\data\bgoe\nmr oo )
| Spectruml ProcPar5| AcquPars |Title | PulseProg | Peaks | Integralsl Sample | Structurel Plotl Fid | Acqul
o 1S §FEEE v | Probe: BBFOSP

Exlperlment (~) Nucleus 1
Width _

01 [Hz]
Durations D1P [ppm]
Power
Program SFOT MR
U F1 [MHZ]
Lists (#) Nucleus 2
NUS .
LLLLL ucz
Lock 02 [HZ]
Aunfomation 02P [ppm]
Miscellaneous

SFO2 [MHZ]
User
l!oullng F2 MRz

(v) Nucleus 3

() Nucleus 4
(w) Nucleus 5

(v) MNucleus B

(») Nucleus 7

(w) MNucleus 8

H Edit. ] 13C
1880.61 7545.96
4700 75.000
400.1318806 100.6203145
400.1300000 100.6127685
13C

7545.96

75.000

100.6203145
100.6127685

| Observe nucleus

Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus
Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

Heteronuclear

2D experiment.




Channel Routing
[edasp]

l& Chanrel Routing
Frequency Logical Amplifier Preamplifier Receiver Observe
Channel Channel
BF1 40013 MHz NUCA M1
SFO1 400131881  MHz Fi | scut | [ xaoow | | F;
OFS1 |1880.61 Hz | 1H Routi ng of the
BF2 100612769 MHz NUC2 m Spectrometer iS
SFO2 100620314 MHz | F2 | scuz | XBB19F 2HS E |
OFS2 754596 Hz 13C [ x300w | | xBB19F 2HP | saved in each
BF3 40013 MHz NUC3 | x8B19F 24s | param eter set.
SFO3 400.131881 MHz F3 | sGu3 | 2H 150 W
OFS3 1880.61 Hz  off
Can be opened
—— > cable wiring rsettings Wlth [ ] Or
— — - possible RF routing @ show selected routing show receiver routing
@  coriab available ) show receiver wiring

©) show probe wiring

[C] show RF routing

[C] show power at probe in

| saveandClose || SwitchF1/F2 || Switch F1/F3 || Add logical channel || Remove logical channel || Defaut || mnfo || Param || Close |




Channels and spectral axis

@p Channel Routing

Frequency Logical Amplifier
Channel

BF1 40013 MHz
SFO1 400131884 MHz SGU1 X300W |——
OFS1 |1880 61 Hz
BF2 100612769 MHz 1H 100 W
SFO2 100620314 MHzZ SGU2
OFS2 |7545.06 Hz X300W |——
BF3 40013 MHz NUC3
SFO3 400131881 MHz SGU3 oH1s0W |—
OFS3 |1880.61 Hz  off -

—— cable wiring
— — : possible RF routing
L ] - cortab available

© show probe wiring

[C] show RF routing

]

| saveandClose || Switch F1/F2 || Switch F1/F3 || Add logical channel

=]
: N SRS SRR <
' o E |
| T T T | T T T I T T :I | T T T I T T T | U U
10 8 6 4 2 F2 [ppm]
N —




® Acquisition Mode




Acquisition mode

e Defines how the data is acquired.

e Acquisition mode for F1 and F2 are defined by FnMODE and
AQ_mod, respectively.

e Necessary to get correct signal position and phase.

e AQ_mod is always DQD (digital quadrature detection)






Quadrature detection
BRUKER

3 signals

800Hz

-300Hz

100Hz FT

by
ey v

only cos

T T T T T T T T T T T T T T T T T T
005 010 015 020 025 030 035 040 045 s 800 600 400 200 0 -200 -400 -600 -800 Hz




Quadrature detection

| 1030939p |

l detector |




Quadrature detection o)
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Quadrature detection
BRUKER

3 signals

800Hz

-300Hz

100Hz FT

P e
ey

only cos

T T T T T T T T T T T T T T T T T T
005 010 015 020 025 030 035 040 045 s 800 600 400 200 0 -200 -400 -600 -800 Hz

FT

sin & cos

T T T T T T T T T
800 600 400 200 0 <200 -400 -600 -800 Hz




Phase sensitive detection in 2D
BRUKER

e Quadrature detection in the F1 Dimension in 2D experiments is not
possible!

e Frequency discrimination is done by phase cycling/gradient selection

e not phase sensitive experiments:
storage of the cosine and sine component not separately

e phase sensitive experiments:
storage of the cosine and sine component separately



Acquisition modes

BRUKER

FNnMODE QF cosygpppgf
not phase sensitive hmbcgplpndgf
FNMODE TPPI cosygpphpp
phase sensitive States mlevphpp

States-TPPI noesygpphpp
FNMODE Echo-Antiecho hsqcetgpsisp2.2
phase sensitive hmbcetgpl3nd



Recommended 2D Experiments
BRUKER

H-H H-X

COSY 13C-HSQC

cosygpmfphpp, cosygpppqf hsqcdietgpsisp.2,
hsqcedetgpsisp2.3, hsqcetgpsisp2.2

TOCSY 13C-HMBC

mlevphpp, mlevphpr.2 hmbcetgpl3nd, hmbcgplpndgf

NOESY ISN-HSQC/HMBC

noesygpphpp, noesygpphpr hsqcetgpsi2/hmbcgpndqgf

ROESY JRES

roesyphpp.2, roesyphpr.2 jresgf, jresprqgf



Recommended 2D Parameter Sets
BRUKER

H-H H-X
COSY 13C-HSQC
COSYGPDFPHSW, COSYGPSW HSQC _TOCSY

HSQCEDETGPSISP, HSQCETGPSISP
TOCSY 13C-HMBC
MLEVPHSW, MLEVPHPR HMBCETGPL3ND, HMBCGP
NOESY ISN-HSQC/HMBC
NOESYPHSW, NOESYPHPR HSQCETGP_15N/HMBCGP_15N
ROESY JRES
ROESYPHSW, ROESYPHPR PROF_JRES (presat)



® How to acquire a spectrum?




Acquire Toolbar

<)
BRUKER
( ><

File Start Acquire Process Analyse Publish View  Manage @

4

Very similar to 1D
acquisition.




Acquire Toolbar - SetLimits
BRUKER

File Start Acquire Process Analyse Publish View  Manage @

Advanced CopyPars (copypars) l

e Helps to set limits for 2D spectra from 1D data sets

e Interactive mode to define spectral width (SW) and transmitter
frequency (O1P/0O2P)

e [copypars] will be discussed in Tips & Tricks session



J Browser

Acquire Toolbar - SetLimits

Last50 | Alias | Experiments |

Y, 4

)i 16 - ZQU - MNUENCE O
) 19 -2g0 - Influence o
) 20 -2g0 - Influence o
W 21 -2g0 - Influence o
) 22 -7g0 - Influence o
) 23 -2g0 - Influence o
W 24 -zg0 - Influence o
) 25 -7g0 - Influence o
) 26 - 290 - Influence o
W 27 - 290 - Influence o
) 28 - 7g0 - Influence o
) 30 -2g92d - Lock off
J 31-2g2d - Lock on
) A0 - Zg - Shim

W A1 -2g - Shim

) 42 - 7g - Shim

) 43 -2g0 - Shim

W A4 - zgpr - Shim

g 50 -0

1 51 -2930

W 52 -72gpg

14 53 - cosyapppgf

14 60 - cosygpppqf

L1 »

e

m

hsqcedetgpmébz al

J structure |

Mo structure available.

1 Avance_Training 60 1 CAMMRData\data\bgoe\nmr

J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Inlegralsl Sample | Slruclurel Ploll Fid | Acqu|

oo s

-

& setlirmits @

Close this dialog box after setting frequencies.
@ 1. Open 1D dataset from Browser.
2_ Zoom into region of interest.

3. Click OK to set frequencies and return to original dataset.

| ok || cancel

Do not click OK

until you are
finished!




Acquire Toolbar - SetLimits

J Browser | Last50 | Alias | Experiments | | 1 Avance Training 50 1 C:ANMRDats\data\bgoe\nmr EE@]
w G - QU - |ni|uence ; J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Inlegralsl Sample | Slruclurel Ploll Fid | Acqu|
-4 19 - 2g0 - Influence o
-l 20 - 290 - Influence o
E-l 21 -2g0 - Influence o
" B 22 -7g90 - Influence o
E-l 23 -zg0 - Influence o L
- 24 - 290 - Influence o| 2 -
&l 25 - zg0 - Influence o . [ 2
-l 26 -290 - Influence oL Il 0 & setlimits Drag and drop -
G- 27 - 290 - Influence o =
- 28 -290 - Influence o Close this dialog box after setting frequencies. 1 D data Set -
@8 30-zg2d - Lock off [ oo .
& 31-292d - Lo 4% 1. 0pen 1D dataset from Browser. i
" w40 -ZJ L i
T <R _ . . i
2. Zoom into region of interest.
e - Shim b -
" L 0 bf’”_“ """" 3. Click OK to set frequencies and return to original dataset. |y [ |y -
g pr - Shim i
" L - o
__ K a1 _lgao ................................................................. -
#- 52 - zgpg i
ml 83-cosyopppat | 1 o flganee | (W) ) - o
1. B0 - cosygpppaf i
B L 61 - hsgcedetgpsisps ™

L} il 3

_

J structure |
No structure available. i

T | T T T T | T T T T | T | T T T




Acquire Toolbar - SetLimits

<)
BRUKER
( ><J

J Browser |_a5150|,a.uas| Experimenls| : 1 Avance_Training 50 1 C:\MMRDats\data\bgoe\nmr =
& 16-2g0 - Nnuence 0. _ Spect : -
" i 19 - 290 - Influence o J pectrum | ProcPars | AcquPars |T1tle | PulseProg |Peak5 | Inlegralsl Sample | Slruclurel Ploll Fid | Acqu|
Bl 20 - 290 - Influence o
@- (M 21 -2g0 - Influence o
B 22 - zg0 - Influence o
-l 23 - 290 - Influence o
- 24 - zg0 - Influence of = : : : : : : | =
-- M 25 -zg0 - Influence o S . - .g.
@ 26290 - nfvence oL I | T ———— Zoom Into [
-l 27 - 290 - Influence o 5 . . | =
el 28 - 290 - Influence o : o i . L
B0 30-292d - Lockoft | || |-+ . Close this dialog box after seffing frequencies. | deS| rEd reg Ion »
& 31 -2g2d - Lock : = I =
--:.40_$_smn?|c on 5 @ 1. Open 1D dataset from Browser. and C||Ck OK i
o 2. Zoom into region of interest. [ o
-l 42 -zg - Shim . B
G-l 43 -2g0 - Shim . . . . i
__ B 44 - 2gpr - Shim 3. Click OK to set frequencies and return to original dataset. Th IS SW and i
415020 ; : -
TR N (RS 5 — IBllll corresponding |
: gi:iggsgppqu ’ Ol ] Eancg) O 1 P/02 P 2 ” [
=0l 60-cosygpppat | [ = _ _ S s AR Wi -
- O 5 5 5 5 5 5 i I
é--j,S‘]_hsqcede[gpsispzv ............... .............. ............... .............. be Set In the 2D -
L] i 3 : : : : : : r
=————\ | data set. ;
J structure | e
No structure available. e




Acquire Toolbar - SetLimits
BRUKER

Last50 | Alias | Experiments | : 1 Avance Training 60 1 C:\NMRData\data\bgoe\nmr EE@]
e 18 - 2gu - miluente e~ J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Inlegralsl Sample | Slruclurel Ploll Fid | Acqu|
k19 -2g0 - Influence o

J 20 - 7g0 - Influence o

J 21 -2g0 - Influence o

) 22 -790 - Influence o
J 23 - 790 - Influence o
J 24 -zg0 - Influence o
) 25 -zg0 - Influence o
J 26 - 290 - Influence o
J 27 -zg0 - Influence o & @
J 28 - 790 - Influence o
J 30 - zg2d - Lock off

! 31-7g2d - Lock on __1H spectral limits copied for F1 and F2 dimensions.
| 40 - zg - Shim ]
. 41 - zg - Shim SW: 9.7624 ppm
. 42 - 79 - Shim O1P: 4.511 ppm
J 43 - 7g0 - Shim
J 44 - zgpr - Shim

J Browser

m

o

52 - zgpg
. 53 - cosygpppgf
60 - cosygpppqf

- B1 - hsgcedetgpsisps ™
L} il 3

Y, 4

J structure |

Mo structure available.




Projections

J Browser

La5150| Alia5| Experimenls| : 1 Avance Training 60 1 C:\NMRData\data\bgoe\nmr

K

-- W 22 -7g0 - Influence o
" W 23 -zg0 - Influence o
@) 24 - 790 - Influence o

| 25 -zg0 - Influence o

J 26 - zg0 - Influence o

J 27 - 790 - Influence o =

Ll nmimm o o

1D is set as
projection for

both
dimensions.

7o we ey
i 1) 83 - cosygpppqf
-l 54 -zq

210 B0 - cosygpppaf

00 61 - hsgeedeligpsispz _
R

4 il 3

Y, 4

J structure |

Mo structure available.

21-2g0 - Influence 0 J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Integrals | Sample | Slruclurel Ploll Fid | Acqu|

oo s




Projections

Browser | Lasts0 I

) 20
i 21

B Projection can
23 be defined

| 24
| 25

P ERITETIY
§ 27
28 -3

y 30 - zg2d - Lock off
) 31 -2g2d - Lock on
. 40 - Zg - Shim

J 41 - zg - Shim

J 42 -2g - Shim

J 43 - zg0 - Shim

J 44 - zgpr - Shim
.80 -zg

) 51-2930

e e e R e e e e e e R R e e e e e

In a
heteronuclear
experiment the
1D is set as
projection one

= | AcquPars |Tltle | PulseProg |Peak5 | Integrals | Sample | Slruclurel Ploll Fid | Acqu|

\; C:/NMRData/data/bgoe/nmr/Avance _Training/61/pdata/l = [ [

_________________________________ ST O S
: e e oW
....................................... s
External Projection .. S
Internal Projection -

Baseline At Center

Baseline At Bottom

100

axis.

F2 [ppm]

F1 [ppm]

G0 40

80

120




Projections

J Browser | Lasts0 | Allasl Experiments |

1 Acquisition finished: C/NMRData/data/bgoe/nmr/Avance_Training/61/pdata/l

AW

J
) 21-790 -
) 22 -290 -
123 -790 -
)24 -790 -
) 25 -290 -
1 26 -790 -
) 2T -2g0 -
)28 -zg0 -
J 30 - 7g2d - Lock off
) 31 -2g2d - Lock on
. 40 - Zg - Shim

J A1 - 7q - Shim

J 42 -2g - Shim

43 - 7g0 - Shim

J 44 - zgpr - Shim
.80 -zg

) 51 -2930

. 52 -zgpg

. 53 - cosygpppaf
)54 -170

L1

——=
20 - zg0 - Influence o *
Influence o
Influence o
Influence o
Influence o

Influence o

Influence o| =
Influence o
Influence o

| 60 - cosygpppaf

: 61 - hsqcedetgpmspg

J structure |

Mo structure available.

J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Integrals | Sample | Slruclurel Ploll Fid | Acqu|

oo s

*p Data setfor F2 projection

— Options
= @ Display data in same window
— Display data in new window
= NAME = Avance_Training
_| EXPNO= 50
PROCHNO = 1
DIR = CNMRData\data\bgoe'nmr

| oKk || cancel || Browse || Eind. || Help |

appropriate 1D
data set.

F1 [ppm]




J Browser | Last

Projections

- Influence o
- Influence o
- Influence o
- Influence o
- Influence o

- Influence o
J 28 - zg0 - Influence o
J 30 - 7g2d - Lock off

) 31 -2g2d - Lock on

. 40 - Zg - Shim

J A1 - 7q - Shim

J 42 -2g - Shim

43 - 7g0 - Shim

J 44 - zgpr - Shim

.80 -zg

) 51 -2930

| 52 - zgpg

. 53 - cosygpppaf
)54 -170

60 - cosygpppgf

. B1 - hsqcedetgpsispz

50 | Alias | Experiments |

e g

- Influence o *

- Influence o| =

J structure |

Mo structure available.

1 Acquisition finished: C/NMRData/data/bgoe/nmr/Avance_Training/61/pdata/l

J Spectrum | ProcPars | AcquPars |Title | PulseProg |Peak5 | Integrals | Sample | Slruclurel Ploll Fid | Acqu|

E

J

: : ‘.

. "
....................................................... .:1."

: S |
....................................................... e m

: . :

: - g 3

: . " " .
....................................................... ‘.\,

- o . = -

E.- -

......................................................... a.'
-




From 1D to 2D

| Spectruml Proc Par5| Ac

31 Avance Training 11 C:\NMRData

s | Title | PuiseProg | Peaks | Integrals | sample | structure | Piot | Fid | Acqul

=5 Eon

o sy

E ARl Y

| Probe: BBFOSP

Experiment
Width
Receiver
Nucleus
Durations
Power
Program
Probe

Lists
Wobble
Lock
Automation
Miscellaneous
User
Routing

IZEJ Experiment

PULPROG 7030 [] E | Current pulse program

AQ_mod Dap - Acquisition mode

™ 65536 Size of fid

Ds 2 Number of dummy scans

NS

TDO @p parrmode
(~) Width Warning!

SW [ppm]

S 2 You are about to change the dimension of the current dataset.
AQ [sec] As a consequence an existing FID will be deleted!

FIDRES [Hz]

s Change acquisition dimension of dataset from 1D to 2D ~
(~) Receiver

e QK Cancel
DW [psec]

DWOV [usec] 0025 Oversampling awell Time

DECIM 2496 Decimation rate of digital filter

DSPFIRM ‘sharp(standard) ~ | DSP firmware fiter

DIGTYP DRU - | Digitizer type

DIGMOD digital - | Digitization mode

If you want to
make a 2D data
set from a 1D data
set you have to

change
dimensionality.




® 2D Processing




1-Click processing el e

File Start Process Analyse Publish View Manage @

|Jl Proc. Spectrumv_l ‘¢ Adjust Phase v || 4\ Calib. Axis » %% Pick Peaks » _r Integrate + | Advanced =

D"' A Proc. Spectrum = \

6000

| T
4000

2000

[=]
-
k=4
L=4
o
ol
[l
o
L=4
e
=<
'
........................................... | o
o
N — e
L
o

A

. . . . . . . . . T T —T T T T T
O : i i i i i i i i I 100 120 [#fid]
T T T T |
8 g 4 2 F2 [ppm]




1-Click processing options
P 9 0P BRUKER

File Start Process Analyse Publish View Manage @

|. U Proc. Spectrums || '¢ Adjust Phase v || 2\ Calib. Axis» | %)% Pick Peaksw || | Integrate | Advanced |

Configure Standard Processing (proc2d)

Window Multiplication (wm) ‘ _rrt FerE Spectmm =

Process F2+F1 Axis (xfb)

Process Only F2 Axis (xf2)

Process Only F1 Axis (xf1) & proc2d ==

Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Symmetrize Spectrum (sym)

Start Automation AU Program (xaup)

Fourier Transform (xfb)

Auto - Phasing (apk2d)

Auto - Baseline Correction [F2] (abs2)

Auto - Baseline Correction [F1] (abs1)

Flot {autoplot) O LAYOUT = :+I2D_h0m_xwp v:

Warn if processed data exist

. Save |[ Execute H Cancel




Processing commands
BRUKER

o [xfb] processes data in both dimensions with the following
steps:

« Baseline correction

Linear prediction

Window multiplication
Fourier transformation

Phase correction

o [xf2] processes data only in F2

o [xf1l] processes data only in F1



Parameters
BRUKER

e Parameters are : size SI
spectrum reference frequency SR
spectral resolution HzpPt
window function WDW
sine bell shift SSB
phase mode PH_mod
Oth order correction PHCO
1st order correction PHC1

o All of these processing parameters are needed twice!



Processing parameters
[edp] BRUKER

: 1 Avance_Training 60 1 C\NMRData\data\bgoe\nmr EE@]

Spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | integrais | sample | structure | Piot| Fia | Acqu]
A ALY
Reference Frequency axis ml
Window
Phase ») Reference

— Mg 1024 1024 Size of real spectrum i
:Egier SF [MHz] 4001300000 4001300000 Spectrometer frequency i
Peak OFFSET [ppm] 9.39188 9.39188 Low field limit of spectrum
Aulomauon SR [Hz] 0 0 Spectrum reference frequency 1
Miscellaneous HZpPT [Hz] 3.814697 3.814697 Spectral resolution
User SPECTYP UNDEFINED ~ | Type of spectrum e.g. COSY, HMQC, ...

A Window function

)WDW QSINE ~ | QsINE ~ | Window functions for trf, xfb,

LB [HZ] 1.00 0.30 Line broadening for em

GB 0 01 Gaussian max. position for gm, 0<GB<1
)ssa 0 0 Sine bell shift SSB (0.1,2,.)

TM1 0 0.1 Left limit for tm 0<TM1<1

™2 0 0.9 Right limit for tm 0<TM2<1

(~) Phase correction

PHCO [degrees] 0 0 0Oth order correction for pk

PHC1 [degrees] 0 0 1st order correction for pk

PH_mod no - [me ~ | Phasing modes for trf, xfb,

(~) Baseline correction

ARC L L Nanroo nf nnhmoamial for akhe (05N




Typical processing parameters

BRUKER
F2 dimension F1 dimension
SI TD(F2) 4(8)xTD(F1)
WDW QSIN QSIN
SSB 0 0
PH_mod no mc

PHCO 0 -
PHC1 0 -

For FNAMODE: QF



Typical processing parameters

BRUKER
F2 dimension F1 dimension
SI TD(F2) 4(8)xTD(F1)
WDW QSIN QSIN
SSB 2 2
PH_mod pk pk
PHCO 0 Depends on
PHC1 0 experiment

For FNMODE: States, TPPI, States-TPPI, Echo-Antiecho



Adjust Phase
BRUKER

File Start Process Analyse Publish View Manage @

| N Proc. Spectrum « H ’\‘ﬁ:s Adjust Phase = || ;‘*\ Calib. Axis = |

' pick F'eaKSv | [ Integrate v | Advanced = |

Automatic Phase Correction (apk2d) | Phase Spectrum Using PHCO/PHC in F2 (xf2p) |

Magnitude Spectrum in F2 (xf2m) Phase Spectrum Using PHCO/PHC in F1 (xf1p)

f"*& Adjust Phase & |

Power Spectrum in F1 (xf1ps)

Magnitude Spectrum in F1 (xf1m) Phase Spectrum Using PHCO/PHC in F1/F2 (xfbp)

Power Spectrum in F2 (xf2ps)

Additive Phasing B

e Manual phase correction with [.ph]
e Automatic phase correction with [apk2d]

e [xfb] uses values of PHCO(F1/F2) and PHC1(F1/F2)



Phase correction of 2D experiments
BRUKER

No phase correction is necessary for not phase sensitive
experiments!

e Phase correction for phase sensitive experiments are typically only
necessary for the F2-dimension.

e The values for homonuclear experiments for F1 are mentioned in
the pulse program.

e Heteronuclear experiments are automatically corrected in F1.



Phasing

Start @

|: A Proc. Spectrum = | [ ”\iy Adjust F'hase.“ ;ﬁ\ Calib. Agis| |..f¥J * Pick Peaks = | | _r Integrate = | |..Agvanced - |

File Process Analyse Publish View Manage

|1_

: 1 Avance_Training 61 1 Z\data\bgoe\nmr
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| F|d|

E=SRER =54

'”;-n::sn AA_J wLu_A_“J_—J-““LJ[LM] I:‘
l Al
: T E
Example: ' ®
edited HSQC ' 5|
A T S -
|




Phasing

File Start Process

Analyse

Publish View Manage @

|: A Proc. Spectrum = | [ "\iy Adjust F'hase.“ ;?}\ Calib. Agis| |.ﬂj§ Pick Peaks = | | _r Integrate = | |..Ag\ranced - |

: 1 Avance_Training 61 1 Z\data\bgoe\nmr

el Jg

Click the right mouse buttod -_ E
to zelect the peaks iof‘pégﬁe correction b %
N = AT, =
L . g b
- -
-2
- e |
s H .
-
=
- % a =
= =
=
- - -
- - -
a = L e
W

Zoom into regions.
One high field and
one low field.




Phasing

File Start  Process Analyse Publish View Manage @ |1_

|: N Proc. Spectrum = | | "% Adjust Phase || A\ Calib. Axis |.ﬂj§ Pick Peaks = | | _r Integrate = | |..A_c_1vanced - |

: 1 Avance_Training 61 1 Z\data\bgoe\nmr

| A& R, el o

Click the right mouse buttodn -_
to zelect the peaks iof‘pégﬁe correction
- r

Move cursor to
peak and right click

-

|
o0
e
|

o
-2

7 T =

R

=] )
- g

| T T T T | T T T T | T T T T | T T T

5.7 556 55 54 F2 [ppm]




Phasing

File Start  Process Analyse Publish View Manage @ |1_

|: N Proc. Spectrum = | | "% Adjust Phase || A\ Calib. Axis |.ﬂj§ Pick Peaks = | | _r Integrate = | |..A_c_1vanced - |

\ 1 Avance_Training 61 1 Z\data\bgoe\nmr

A (@R, eI J

_Click the right mouse hutvfu.n;: Move CurSOr to
S peak and right click
-
1.|2 I I I I 1.|1 I I I I 1.|0 I I I I 0.|9 I I I I 0.|3 I I I I 0.|T I I I I 0.|6 |I=2 [;;pm]I




Phasing o)
KN

File Start  Process Analyse Publish View Manage @
-\ Proc. Spectrum v | 4 Adjust Phase v | A calib. Axis | %% Pick Peaksw | | Integrate Advancedw |

b 1 Avance Training 61 1 Z\data\bgoe\nmr o[BS
B &L J]
Eii:;l::i Egh;e:;zseio};;;:;?;orrection C} - E
e R i
- aray
| A <
" i
- ) _ 8" = E g
. - - -
Rows ¥ and e - o
ctl -
columns[#If need to
be phased ] &

separately. )

I
100

Usually, rows are
sufficient.

I
120

43 |

A8,
ez
[i]

6 4 2 0 F2 [ppm]




Phasing
BRUKER

File Start =~ Process Analyse Publish View Manage @ 1|§

| __ Create Dataset|| [i Find Dataset||'\iv Open gatasetH r Paste Dataset|| Iﬂ Read Pars.

: 2 Phase 2D : Avance_Training 61 1 Z\data\bgoe\nmr o [E) [
90 90180 0= I 4 — Il = i Bl J|
[ piwot = 0,86 ppr  Phase increment = 0.05 phi = 0.00 phl = 0.00
Row 43 / 130.4706 ppm il

Push and hold
buttons to phase.
First 0t order ¥ .
Then 15t order EX .




Phasing
BRUKER

File Start =~ Process Analyse Publish View Manage @ 1 |§
Create Dataset IQ Find Dataset _J Open Dataset [ Paste Dataset £ Read Pars.
: 2 Phase 2D : Avance_Training 61 1 Z\data\bgoe\nmr = [w(=) ﬁ}
A0 1 R 90-90180 a1l 4+ =1l = +\@€
[ piwot = 0,86 ppr  Phase increment = 0.05 phl0 = -157.15 phl = 0.00 \
Row 43 / 130.4706 ppm 3
([N
&7
N\/\AMJM\WMW
8
g
10 8 6 4 2 0 [ppm]]
1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 —
Row 985 / 9.848 ppm §=,._
g
E

|

-40

-
o
1]
[}
B
N
o

—_

T

T
E]

=




Phasing

File

Start Process

Analyse

Publish

View

Manage

2]

|1_

| _ Create Dataset|| [i Find Dataset| | (Y] Open gataset” B Paste Dataset|

r Read Pars.

b Y

1 Avance_Training 61 1 Z\data\bgoe\nmr

o |

A @R, c] By |

£ ]
-
wf i .y
- . MM_LAALM.JM‘LAM
AR
Click the right mouze button s 085 E' ‘

to select the peaks for phase correction U &
L4
- a oo -
a8 b

e 8 =n®.F L

F = L

o

= . o [
. * a -
= )

- -

- - = . - L

- - L
a a =]
i
Lo

@ |

| o
— o
p=4
o
™
-

s %‘_}_ =2 43 |

o
T | T T T | T T | T T T | T | T T T | T T 3
10 8 -] 4 2 0 F2Z [ppm]




Phasing

Manage @
Create Dataset Ii Find Dataset Open Dataset

File Start =~ Process Analyse Publish View

B Paste Dataset

4 Read Pars.

|1_

: 1 Avance_Training 61 1 Z\data\bgoe\nmr

J Spectrum ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl F|d|

o |

.."..B'

F1 [ppm]

100 80 60 40

120

0 F2 [ppm]




Phasing
DQF-COSY

2]

|: A Proc. Spectrum «= | | A@ Adjust Phase = | | ;’E,\ Calib. Agis| Hﬁj{ Pick Peaks = | | _r Integrate = | |:Ac_ivanced - |

File Start  Process Analyse Publish View Manage

12

: 2 Avance_Training 62 1 Z\data\bgoe\nmr

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

E=SEEE =5

o, i
L o #'4
1 & Iﬁﬂ.. .
& s .
é & %
# & -
* g
D I I T I I T T I
8 5 4 2 F2 [ppm]

Example:

phase sensitive

COSY




Phasing
DQF-COSY =ROKER

File Start  Process Analyse Publish View Manage @ 1|§

|: A Proc. Spectrum «= | | A@ Adjust Phase = | | ;ﬁ\ Calib. Agis| Hk Pick Peaks = | | _r Integrate = | |:Ac_ivanced - |

Y 2 Avance_Training 62 1 ZAdata\bgoe\nmr o[BS
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

Example:
phase sensitive
COSY




Phasing
DQF-COSY

Phase correction
for F1is

mentioned In
pulse program.

cosygpmfphpp (C\Bruker\TopSpin3.5pl7\exp\stan\nmr\lists\pp)

File Edit Search

[

Graphical Edit || Set PULPROG

T T T

72 | ;pll0: f1 channel - power level for TOCS¥-spinlock
73 |;pl : f1 channel - 90 degree high power pulse

T4 | ;pZ : f1 channel - 180 degree high power pulse

75 | ;plé: howmospoil/gradient pulse

76 | ;pl7: f1 channel - trim pulse

77 | ;d0 : incremented delay (ZD)

78 | ;dl : relaxation delay; 1-5 * T1
79 | ;d11l: delay for disk I/0

80 | ;d12: delay for power switching

81 | ;d16: delay for howospoil/gradient recovery
82 | ;infl: 1/3W = Z * DW

83 | ;in0: 1/(1 * 3W) = 2 * DW
84 | ;nd0: 1

83 |;nz: 1 * n

86 | ;d=s: 16

87 | ;tdl: nuwwber of experiments
88 | ;FnMODE: States-TPPI, TFPI, States or QSEQ

a9

90 | ;use gradient ratio: gp 1 : gp 2

91 |; 10 : 20 for double guantum filter
9z |; 10 = 3o for triple gquantum filter
k]

94 | ;for z-only gradients:
93 | ;gpzl: 10%
96 | ;gpzi: 20% for DQF, 30% for TOF

=

98 | ;use gradient files:
99 | ;gpnaml: SMS010.100
100 | ; gpnam?Z @ SM3010. 100

101

102

10 ;Processing
10

10 ;PHCO(FL) : 90

;PHC1(F1): -180

[£.5 msec]

[30 msec]
[20 usec]

10 | ;Fcom(FL): 1

108

109

110

111 | ;$1d: cosygpwfphpp,v 1.3 2012/01/31 17:49:22 her Exp §

m

=i




Phasing
DQF-COSY

File Start =~ Process Analyse Publish View Manage

2]

| __ Create Dataset|| [i Find Dataset||'@ Open Datase

t||._” Paste Dataset| n Read Pars.

1 Avance_Training 62 1 Z\data\bgoe\nmr

Spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | integrais | sample | structure | piot | Fig|

| @Y [l @ |zl

Jrees] 0 90.000
Phase correction sl F—

Hine correction

for F1 is

. . 5 5
m e ntl O n e d I n m] 1000.00000 1000.00000
m] -1000.00000 -1000.00000
pUIse program } m] 1.00000 1.00000
5 [HZ 0 0
o d quad v [no h

(#) Fourier transform

TDeff 0
STSR 0
sTS 0
ME_mod no | [LPic v

NCOEF 32

LPBIN 0
TDoff 0
REVERSE FALSE
FCOR 05
PKNL TRUE

|fPhasing modes for trf, xfb,

| Fid baseline modes for em, , xfb, .

Total number of output points of strip transform
| Linear prediction for ft, xfb,

| Reverse spectrum during transform

0
v. [ h
I 1 lWeighting factor for first fid point

th order correction for pk
1st order correction for pk

Degree of polynomial for abs (0..5)

Left limit for absft

Right limit for absf, abs1, abs2

Filter width for b (sfiligfi)

Correction offset for BC_MOD=spol efc.

m

Number of fid data points used by ft
First output point of strip transform

Number of LP coefficients
Number of output points for LP
Number of back-predicted points

Group delay compensation




Phasing
DQF-COSY

File Start Process

Analyse

Publish

View

Manage

2]

12

|: A Proc. Spectrum «= | | A@ Adjust Phase = | | ;’E,\ Calib. Agis| Hﬁj{ Pick Peaks = | | _r Integrate = | |:Ac_ivanced - |

| A-BR,cTH

: 2 Avance_Training 62 1 Z\data\bgoe\nmr

E=SEEE =5

Click the right mouze
. H.’ to select the peaks £

.
- o
| e A
)

col @ 8.237 ppn / 329
row : 5.133 ppm / 205

Value = -6.544e+05

button
¥ phase correction
.736 Hz Index =
.47 Hz Index =

287
542

'\_JV

A

Do NOT select

o

center of speak.
Center is 0.

T T
T.9

T T T |
F2 [ppm]




Phasing
DQF-COSY

File Start Process

Analyse

Publish

View Manage

2]

|: A Proc. Spectrum «= | | A@ Adjust Phase = | | ;’E,\ Calib. Agis| hﬁj{ Pick Peaks = | | _r Integrate = | |:Agvanced - |

12

: 2 Avance_Training 62 1 Z\data\bgoe\nmr

| A &R, TR J

o |

Click the right mouse
to select the peaks fo

utton
phase correction

%"
P
EI
# % - :
+ ¥ -
-
a 1 rr: u Ind |
T T T | T T T I T T T | T T T | T | T
10 8 4 2 F2 [ppm]




Phasing
DQF-COSY Br ST

File  Start Process = Analyse Publish View Manage @ 128
|- A Proc. Spectrum = | | ! \ﬂ:s Adjust Phase = | | ,g\ Calib. Axis = | | ﬂj{ Pick Peaks = | | f Integrate = | | Advanced = |
| @) Phase 20 : Avance_Training 62 1 Z\data\bgoe\nmr o[BS
A% 0 1 R 90-90180 g~ Il 4+ = Il = El
[ piwot = 5.24 ppmn  Phase increment = 0.05 phl = 0.00 phl = 0.00
Row 542 / 5.1321 ppm .
g (M
o -
_ ) 8 JfL o]
Zoom Into cross :
. o
signals. R

t
- @
- &
M
o
=)
i F00
=]

Do not use o N e £]
diagonal signals! gl
e )

10 8 6 4 \—.—J 0 [ppm]]




Phasing
DQF-COSY

File Start Process

Analyse Publish

View Manage

2]

|: A Proc. Spectrum = | | A@ Adjust Phase = | | ,g\ Calib. Axis = | |*L ! Pick Peaks = | | f Integrate = | |:Ac_ivant:ed - |

b 9

. Phase 2D : Avance_Training 62 1 Z\data\bgoe\nmr

|-

40 1R 90-90180 2= Il 4+ = Il =3k El |

piwot = 5.24 ppmn  Phase increment = 0.05 phl = 101.10 phl = 0.00

Row 542 / 51321 ppm

B6
]

8.4

8.0

Zoom into signal
and phase it.

1 1 1
Row 487 / 5.8298 ppm




Phasing
DQF-COSY BRUKER

File Start  Process Analyse Publish View Manage @
|- A Proc. Spectrum = | | ”\i:s Adjust Phase = | | ,g\ Calib. Axis = | | 7% Pick Peaks = | | f Integrate = | | Advanced = |

: .Phase 2D : Avance_Training 62 1 Z\data\bgoe\nmr
A% 0 1 R 90-90180 g~ Il 4+ = Il = El
[ piwot = 5.24 ppmn  Phase increment = 0.05 phl = 101.10 phl = 0.00
Row 542 / 5.1321 ppm ﬁ._

Off diagonal signals
are anti phase!




Phasing
DQF-COSY

Manage @
| A Proc. Spectrum = || "\ﬂ:s Adjust Phase = | ;’g\ Calib. Axis |ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |

File Start  Process Analyse Publish View

12

o |

: 2 Avance_Training 62 1 Z\data\bgoe\nmr
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|
(]
S M,
)
o
=
| &
. ¥
o
sy e -
L OE :
(TR r** . % T
[ L
A i #d
ad q ] L
2
} !% le i
B
— &
-l. i
é £ % -
[ LS o0
4 f i
D T T | T T T | T T T | T T T | T T T | |
8 5 4 2 F2 [ppm]




Phasing
DQF-COSY

File Start  Process Publish View Manage @

| A Proc. Spectrum = || "\ﬂ:s Adjust Phase = | ;’é‘\ Calib. Axis |ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |

Analyse

12

o |

: 2 Avance_Training 62 1 Z\data\bgoe\nmr
J Specirum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|
L
T L .E.
o
i =
e
0o
a L
=, L [
Iy
s L
1 <
=]
]
@ﬁ L 7]
e
w
D T T T T | T T T T | T T T T | T T T T | T )
2.5 2.0 15 F2 [ppm]




® Basic 2D experiments




COSY

COrrelation SpectroscopY BRUKER
e Correlation between
directly coupled protons
e Via scalar couplings
37 3] 3J
N\ ) 7\

H H
|
cC—C

NO— I
Z— T
NO— I




COSY

COrrelation SpectroscopY BRUKER
e Correlation between . |
directly coupled protons A S i“__:’pm
- +}
i i,
e Diagonal 2 1D spectrum = ) }
-3
j y |
e No new information 4
) %
, OH :
- - -7
A O L e e e
\ / 7.0 6.0 5.0 4.0 3.0 2.0 1.0 ppm




COSY
COrrelation SpectroscopY

e Correlation between Y | M
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