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General Concept for 2D/3D experiment

(1) Why bother multi-dimension?
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Homo/Hetro Nuclear 2D NMR
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2D Hetero Nuclear
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Multi-Dimensional NMR

Basic 3D Experiment
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3D Hetero Nuclear Fig. 1. The 3D pulse sequence.
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3D Hetero Nuclear 1H-15N-13C
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General Concept for 2D/3D experiment

(I11) Set up using Xwinnmr



1D NMR |
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F1 dimension !!!

A
v

center (01) at 4.5ppm
SW=6ppm

1.5ppm (=01-sw/2) to 7.5ppm(=01+sw/2)




2D NMR (homO) " Aedpilal L ion PareeesLers FZ < F1 > :
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SFO1 600.1328200 MHz F1 | FCU1/SGUT | X 3000W |—
F2: H (f1 channel) OFSHU |lz8z0000 W2
H 500W |—
. . SFOZ MHz
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F2 dimension !!!

F2: H (f1 channel)
O1(f1 channel):8ppm (4.7)

2sw (F2 dimension): 5ppm (13)
F1: N ( f3 channel)

O3(f3 channel): 120ppm (115)
1sw (F1 diemnsion): 40ppm (40)

F1 dimension !!!
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Parameters In pulse sequence

(Bruker version)



How to set up experiment? (follow the guide)

*Experiment Name: 3D HNCO
*Experiment Type: Using Echo/antiecho, f1: H, f2:C, f3:N, F1(CO), F2(N), F3(H)
eStandard Parameter Set: std 3D_HNCO
*Pulse Program: hncogp3d
*AQ parametersto check
1H pulses
pl1 (high power, ex: 0db), p1(90deg at pl1), p2(180deg at pl1)
pl19 (low power for dipsi2,pcpdl), p26(90deg at pl19), pcpd1l(90deg ,ex: 40-50usec)
spl (shape pulse power for Sinc.1000) , p11(pulselength for spl, ex: 2m)
Others
ol (for 1H), 02 (for 13CO), o3 (for 15N)
1sw, 1td (for F1 dimension, ie: 13C)
2 sw, 2td (for F2 dimension, ie:15N)
3 sw, 3td (for F3 dimension, ie:1H)
dl,rg,ns(=8*n),ds( 16)

Users need to adjust parameters in “red” ( meaning of the parameter in “green” )




What's going on?  (inside the pulse program)

;hncogp3d

;avance-version (02/05/31)

;HNCO

;3D sequence with

; inverse correlation for triple resonance using multiple

;  Inept transfer steps

; F1(H) -> F3(N) -> F2(C=0.,t1) -> F3(N,t2) -> F1(H,t3)
;on/off resonance Ca and C=0 pulses using shaped pulse
;phase sensitive (t1)

;phase sensitive using Echo/Antiecho gradient selection (t2)
;using constant timein t2

;(use parameter set HNCOGP3D)

:S. Grzesiek & A. Bax, J. Magn. Reson. 96, 432 - 440 (1992)

;J. Schleucher, M. Sattler & C. Griesinger, Angew. Chem. Int. Ed. 32,

; 1489-1491 (1993)

L.E.Kay, G.Y. Xu & T. Yamazaki, J. Magn. Reson. A109, 129-133 (1994)

prosol relations=<triple>

#include <Avance.incl>
#include <Grad.incl>
#include <Delay.incl>

Info & Ref.

<

Includefiles




;" d0=3u"
;" d11=30m"
;" d13=4u"

" d21=5.5m"
" d23=12m"
" d26=2.3m"

" in29=in10"
" in30=in10"

" d10=d23/2-p14/2"
" 429=0123/2-p14/2-p26-d21-4u"
" 430=d23/2-p14/2"

" DELTA=dO*2+larger (p14,p22)-p14"
"DELTA1=pl6+d16+d13+4u"

" DELTA2=d23-d21-p26"

" DELTAS3=d21-p16-d16-4u"

" spoff2=0"
" spoff3=0"
" spoff5=bf2* (cnst22/1000000)-02"
" spoff8=0"

agseq 321

Const. & Equ.




1d1lze
d11 pl16:f3
2 d11 do:f3
3dlpll:fl
plphl
d26 pl3:f3
(center (p2 phl) (p22 phl):f3)
d26 UNBLKGRAD
(p1 ph2):f1

4u pl0:f1

(p11l:spl phl:r):f1
4u

pl6:gpl

d16

(p21 ph3):f3

d21 pl19:f1

(p26 ph2):f1

DELTAZ2 cpdsl:fl phl

(center (p14:sp3 phl):f2 (p22 phl):f3)
dz3

(p21 phl):f3

d13 do:fl
(p26 ph7):f1
4u

p16:gp2
d16

Pulse sequence




(p13:5p2 ph4):f2
do
(center (pl4:sp5 phl):f2 (p22 phl):f3)
do
4u
(pl4:sp3 phl):f2
DELTA
(p14:sp5 phl):f2
4u
(p13:5p8 phl):f2

4u

p16:gp3

di6

(p26 ph2):f1

20u cpdsl:f1 phl

Pulse sequence

(p21 phl):f3
d30

(pl4:sp5 phl):f2
d30

(center (p14:sp3 phl):f2 (p22 ph8):f3)
d10

(pl4:sp5 phl):f2
d29

4u do:fl

(p26 ph7):f1

4u

pl16:gp4* EA
di6

DELTA3 pl1:f1




(center (pl phl) (p21 ph5):f3)

d26

(center (p2 phl) (p22 phl):f3)

d26

(center (p1 ph2) (p21 ph6):f3)

d26

(center (p2 phl) (p22 phl):f3)

d26

(p1 phl)

DELTAL

(p2 phl)

di3

p16:gp5

d16 pl16:f3

4u BLKGRAD

go=2 ph31 cpd3:f3

d11 do:f3mc#0to 2

F1PH(rd10 & rd29 & rd30 & ip4, id0)
F2EA(igrad EA & ip6*2,id10 & id29 & dd30)

Exit

ph1=0

ph2=1
ph3=0000000022222222
ph4=0 2

ph5=0022

ph6=3311

ph7=3

ph8=00002222
ph31=0220022020022002

Pulse sequence

Phase




;pl0 : 120dB

;pl1: f1 channel - power level for pulse (default)

;pl3 : £3 channel - power level for pulse (default)

;pl16: 3 channel - power level for CPD/BB decoupling

;pl19: f1 channel - power level for CPD/BB decoupling

;5p1: f1 channel - shaped pulse 90 degree (H20 on resonance)

;5p2: f2 channel - shaped pulse 90 degree (C=0O on resonance)

;5p3: f2 channel - shaped pulse 180 degree (C=0 on resonance)

;5p5: f2 channel - shaped pulse 180 degree (Ca off resonance)

sp8 f2 channel - shaped pulse 90 degree (C=0 on resonance)
for time reversed pulse

,pl f1 channel - 90 degree high power pulse

;p2 : f1 channel - 180 degree high power pulse

;p11: 1 channel - 90 degree shaped pulse [2 mseC]

;p13: f2 channel - 90 degree shaped pulse

;p14: £2 channel - 180 degree shaped pulse

;p16: homospoil/gradient pulse [1 msec]

;p21: 3 channel - 90 degree high power pulse

;p22: 3 channel - 180 degree high power pulse

;p26: f1 channel - 90 degree pulse at pl19

remarks




;dO : incremented delay (F1 in 3D) [3 usec]
;d1: relaxation delay; 1-5* T1
;d10: incremented delay (F2in 3D) = d23/2-pl14/2

;d11: delay for disk I/O [30 msec]
;d13: short delay [4 usec]
;d16: delay for homospoil/gradient recovery

;d21: 1/(2J(NH) [5.5 msec]
;d23: 1/(4J(NCO) [12 msec]
;d26: 1/(4J(NH) [2.3 msec]

;d29: incremented delay (F2 in 3D) = d23/2-p14/2-p26-d21-4u
;d30: decremented delay (F2 in 3D) = d23/2-p14/2

;cnst21: CO chemical shift (offset, in ppm)

;cnst22: Calpha chemical shift (offset, in ppm)

;02p: CO chemical shift (cnst21)

in0: 1/(2* SW(CO)) = DW(CO)

'ndO: 2

;in10: /(4 * SW(N)) = (1/2) DW(N)
'nd10: 4

'in29: =1nl10

'In30: =in10

'NS: 8* n

'DS. >=16

;td1: number of experimentsin F1

;td2: number of experimentsin F2  td2 max =2* d30/in30
;FNMODE: States-TPPI (or TPPI) in F1

;FNMODE: echo-antiecho in F2

remarks




;cpdsl: decoupling according to sequence defined by cpdprgl
;cpd3: decoupling according to sequence defined by cpdprg3
;pcpdl: f1 channel - 90 degree pulse for decoupling sequence
;pcpd3: 3 channel - 90 degree pulse for decoupling sequence

;usegradientratio: gpl:gp2:gp3:9gp4:gp5
' 60: -40: 10: 80: 8.1

;for z-only gradients:
;gpzl: 60%
;gpz2: -40%
;gpz3: 10%
;gpz4. 80%
;gpz5: 8.1%

;use gradient files:

;gpnaml: SINE.100
;gpnam2: SINE.100
;gpnam3: SINE.100
;gpnam4. SINE.100
;gpnams: SINE.100

remarks




How to optimize condition? ( only when there’s no standard set available)

Steps: new - edasp - eda (select pulse program) - getprosol - ased

edpar

» follow pulse program

* maybe modify

*nd0 = number of dO in the
increment loops of 2D/3D

*in0=1/(nd0*sw)




Steps: new - edasp -2 eda (select pulse program) - getprosol - ased
ledpar x|

edpar

» sample dependent




Steps: new - edasp - eda (select pulse program) - getprosol - ased

edpar




Steps: new - edasp - eda (select pulse program) - getprosol - ased

e use standard

» sample dependent




Steps: new - edasp -2 eda (select pulse program) - getprosol - ased

I ecdpar

e use standard




Steps: new - edasp -2 eda (select pulse program) - getprosol - ased
>edpar %

e use standard




Steps: new - edasp -2 eda (select pulse program) - getprosol - ased
E _.-.-5||.. _ :

» follow pulse program

* maybe modify




Steps: new - edasp -2 eda (select pulse program) - getprosol - ased

P
I edpar

» follow pulse program




Pulse Calibration for decoupled channels ( parameters in “prosol” )




Pulse Calibration for decoupled channel

(1) Hard Pulses (13C/15N)



Sample: 0.

1M 13CH30H + 0.1M 15N-urea in DMSO-d6

CaOSC

S KW DN-MME Version 3.5 on AYS00 start =d by cfchang
File Acquire Process Analysis | Oulput Display  Windows
Dataset: < Pulse_tci.c 1 1 D: cfchang >

Title: CH3OH-UREA in O 1H pulse




“Decouple channel” for 13C hard pulse
Step 1: edasp




Decouple channel for 13C hard pulse (decp90)

Step 2: eda (parameter set up , PL2 vs. P3)
CE—— e == x]

F2 - fAcquisition Parameters

Fz = Acq
]
S e CNST2 { 142, 0000000 — J(XHD
o PR D1 [ 5.00000000 sec relaxation delay: 1-5 = Ti
NS I 1 oz 0.00352113 sec d2=1s/{cnst2=2)
DS I o HCREST 000000000  sec HMCREST = 30m — 30m
SldH I 1201.92 H= MCHRE 0, 01500000 sec MCHRE = O S500000=30m
[u 8] I 6.8162098 sec TDO [ 1 Dimension of accumulation loop
RG I 40,3 m=—mmea== CHANMNEL §f1 ========
O I 416,000 usec NUC1 nucleus for channel 1
DE I 600 uoec P1 f1 channel = 90 depree high power puls
CNST2 PL1 f1 channel — power level for pulse {def
D1 30000000  sec SFO1 frequency of obserwve channel
d2 0.00352113 sec ==——————CHANNEL 2 ————
MCREST 0.00000000 sec NUCZ 13C nucleus for channel 2
MCWRE 0_01500000 sac f2 channel - 90 degree high power puls
100 I 1 f2 channel = power level for pulse {def
frequency of 2nd channel -
=i J =

Farauat.er MNext | CANCEL




13CH30OH

+ 0.1M 15N-urea in DMSO-d6

W XWIN-MMR Version 3.5 on AYE0D started by cfichang L =181 x|
File Acquire Process Analysis Oulpul  Display Windows Help
Dataset: < Pulse tci.cf 1 1 D: cfchang »

Title: CH30H-UREA in DMS0 1iH pulse

................

olp: 3.17ppm

1 02p: 49ppm




Decouple channel for 13C hard pulse (decp90

Step 3: zg ,em, ft (pl2=-6dB, p3=5us)

W, XWIN-NMR ¥ersion 3.5 on A¥E0D started by cichang L
File  Acquire Process Analysis  Oulpult  Display  Windows
Dataset: < Pulse_tci.cf 2 1 D: cfchang >

Title: decp®0 (CH3OH-UREA in DMSO. CH30H peaks)
1

e e | = ||
8 | B | & | (EEa.
RARNILLEY
|+ 8]
8 BE |
Hzppm
phase |
calibrate
integrate | |
| uites |
cluad i
 auopor | [
g1 | dp2 | ap3 | |
FlotReq I




Decouple channel for 13C hard pulse (decp90

Step 4: zg, em, fp (adjust p3 until reach null)

» XWIN-MMR Yersion 3.5 on AVE0D starbted by cfchang ;
File  Acquing Process Analysis Outpert Display Windows

Dataset: < Pulse tci.cf 2 1 D: cfchang >

Title: decp9® (CHRZOH-UREA in DMS0O. CH30H peaks)
1i sh

2|z | =]
AR .-

| ]

HE BR[|

Hzppm

phase
calibrate TSN |

integrate

|

wntios |

efp @ finished




‘Decouple channel” for 15N hard pulse

Step 1: edasp




Decouple channel for 15N hard pulse (decp90f3)

Step 2: eda (parameter set up, PL3 vs. P21)

5
F2 - F2 - fAcquisition Parameters
T
PUL decp90t3 CNST2 | 890000000 = J(xH) '
T 16384 D1 | 2.00000000 sec relaxation delay: 1-5 = Ti
NS I 1 o2 000561798 sec d2=1s/{cnst2=2)
0s I v] MCREST O, 00000000 sec MCREST = 30m — 30m
SiH I GO0, 96 Hz MCHRE 0.01500000 sec HMCHREK = 0. S0000030m
fa1s] I 13.6323700 sec TDO I 1 Dimension of accumulation loop
RG I 54 m=————e== CHANMEL §f1 ========
D I 832,000 usec NUC1 iH nucleus for channel 1
DE ! 6.00 usec P1 f1 channel = 99 degree high power puls
G'IS‘([ 89, 0000000 PL1 f1 channel — power lavel For pulse {def
D1 i Sec SFO1 frequency of obserwve channel
o2 0.00561798 sec =——————— CHANNEL 3 ———=
HCREST 0, 00000000  sec NUCE nucleus for channel 3
MCKREK 0.,01500000 sec P21 3 channel - 90 degree high power puls
TDO 1 PL3 3 channel - power level for pulse {def
SF03 | 60,.8152666 MMz frequency of 3rd channel ]
"\-i "\-i 1=
2—-C0L SAVE [ 2—-C0L Fa‘l‘:‘lﬁl&te’l‘ CANCEL

|




13CH30H + 15N-urea in DMSO-d6

“n XKWIN-MNMRB ¥ersion 3.5 on AYG00 started by cfichang 5
File Acquire Process Analysis  Oulput  Display  Windows
Dataset: ¢ Pulse_tci.cf 1 1 D: cfchang >

Title: CH3O0H-UREA in DMSO 1H pulse
10 ' abs

2 | = | (.
ENENES| ..

t+ | %]
Hzppm | e

s |

_ ntegrate |
utiities | ({8
duad |

olp: 5.41ppm

| autopiot |
ap1 | apz | ap3 | |

o3p: 7/6ppm §

MW
Re | m |

sh ?
ZD in ||
sw-sfol l e -:n o




Decouple channel for 15N hard pulse (decp90f3)

Step 3: zg ,em, ft (pl3=-5dB, p21=5us)

Sy, DM Al Wersoes 14 o Bivsl sleried by cfefiang
Fils Ao Fracess  Aoelyes Ouipel Diapley  \Wndows
Datamat: { Pules_tel. ef 4 1 B cPchoyy >

Title: decpSdrd (CHIOH-UREA in DHS0. WH peaks)

@+ » n|eldl




Decouple channel for 15N hard pulse (decp90f3)

Step 4: zg, em, fp (adjust p21 until reach null)

i
Flr Acgem  Pmcess  Anafysis Oulpssl  Nsplay Sedows Hﬂbl

DEatiaat s ¢ Pulsa_tel.ef 4 1 D clfchang
Title: decpS®fd {(GHEIOHAURER In DRSD. MY pooks)

90deg -2 null




Pulse Calibration for decoupled channel

(11) 13C Shape Pulses



How to optimize the pulse length for 13C shape pulse?

Excitation
500MHz 600MHz 800MHz
Shape Pulse length Cover frequency
(125H2) (150H2) (200H2)
Q5.1000 410us 15073Hz 120ppm 100ppm 75ppm
Q5.1000 320u 19312Hz 154ppm 128ppm 96ppm
Inversion
500MHz 600MHz 800MHz
Shape Pulse length Cover frequency
(125H2) (150H2) (200H2)
Q3.1000 256Us 13320Hz 106ppm 89ppm 66.6ppm
Q3.1000 768us 4440Hz 35ppm 29.6ppm 22.2ppm
1500u 3093Hz 24.75ppm
Reburp.1000 PP
Reburp.1000 1250u 3712Hz 24.75ppm




Decouple channel for 13C 90 deg shape pulse

Step 1. edasp




Decouple channel for 13C 90 deg shape pulse (decp90sp)

Step 2. eda (parameter set up , p13 vs. sp2 for SPNAM2)

TS CUESS %
F2 = Acqu F2 = Acquisition Parameters
Y |
Al
HCHRE 0.01500000  sec MCHRK = ¢, S0000030m i |
TOO 1 Dimension of accumulation loop
I m=———==e=== CHANMEL {1 =—=======
DS I o NUC1 1H nucleus for channel 1
SWH I BO0.96 Hz P1 f1 channel — 90 degree high power puls
Ad I 27.2638588 sec PL1 f1 channel - power level for pulse {def
RG I 24 SF01 frequency of observe channel
I mmm————= CHANMEL 2 ===——===
I NUC2 nucleus for channel 2
P13 | 410,00 £2 channel = 90 degree shaped pulse

Di 5.00000000 sec power PL2

dz 0.00352113 sec frequency of 2Znd channel

MCREST 0, 00000000 sec 2 channel — shaped pulse 90 degree (

MCWREK 0,01500000 sec file name for sp2

TDO I 1 phase alignwent of freq. offset in S5P2
SPOFF2 | 0.00 Hz offset frequency for SP2

i~ i

el

s ron | [ sew ca | e we | owm |




Decouple channel for 13C 90 deg shape pulse (decp90sp)

Step 3: zg ,em, ft (p13= 410us , sp2= 10dB , SPNAM2= Q5.1000 )

S KR R e 35 an AWG0E sbarbed by o chaseg == R
Mo Foqure Process  Anelsis Outpul  Diply Wiedows i |

Dataset: € Shopo TCLI.cf 6§ 1 D cfohang 3
Title: decpioop {13c shopa)




Decouple channel for 13C 90 deg shape pulse (decp90s

Step 4: zg, em, fp (adjust sp2 until reach null)

» XWIN-MMR Yersion 3.5 on AVE0D starbted by cfchang ;
File  Acquing Process Analysis Outpert Display Windows

Dataset: < Pulse tci.cf 2 1 D: cfchang >

Title: decp9® (CHRZOH-UREA in DMS0O. CH30H peaks)
1i sh

2|z | =]
AR .-

| ]

HE BR[|

Hzppm

phase
calibrate TSN |

integrate

|

wntios |

efp @ finished




Decouple channel for 13C180 deg shape pulse

Step 1. edasp




Decouple channel for 13C 180 deqg shape pulse (decpl180sp)
Step 2: eda (parameter set up , pl4 vs. sp3 for SPNAM3)

X cdoa — X
Fz - F2 = Acquisition Parameters
T
MUC1 nucleus for channel 1 [
P1 f1 channel = 90 degree high power puls
p2 p2=pl=z
Ds PL1 f1 channel - power level for pulse {def
SHH 1201.92 H:z SFO1 frequency of observe channel
falh] l 13.6319542 sec m=mmmmea= CHANMEL §2 ========
RG { 32 nucleus for channel 2
D l 416,000 usec £2 channel = 99 degree high power puls
DE 6.00 usec f2 channel - 180 degree shaped pulse
120dB
D1 300000000 sec 2 channel — power level for pulse {def
o2 0,00352113 sec frequency of 2nd channel
d20 0.0001 2800 sec 2 channel — shaped pulse 180 degree (
21 ©,00339313 sec file name for sp3
MCREST 0. 00000000  sec phase alignwent of freq. offset in S5P3
MCWRK 0,01500000 sec offset frequency for SP3 -
] 1=

SAVE 2-CoL SAVE | 2-C0L | ka‘l‘matm‘ Mext | CANCEL




Decouple channel for 13C180 deg shape pulse (decp180sp)

Step 3: zg ,em, ft (p1l4= 256us , sp3= 10dB , SPNAM3= Q3.1000 )

[ zmin ot eruen 33 o0 Avim siorieby chibang i

Firp Popere [Yooeiz  Anefysis Culpul Nepley Winsorws Vil
Dotosaty ¢ Shaps TCI.of S 1 D cfchong »
Tithe: doociBdsp (13c Shape puload




Decouple channel for 13C180 deg shape pulse (decp180s

Step 4: zg, em, fp (adjust sp3 until reach null)

i XWIN-NMR Yersion 3.5 on AVG00 started by cfichang g

File Acquire Process Analysis Ouipul Display  Windows

Dataset: < Shape TCI.cf 5 1 D: cfchang >

Title: decl80sp (13c Shape pulse)
10 I b

oA ] ] e

D le+05
Hz/ippm :

phase [ /’H" oy
calibrate TP i — — T —— e e e e e e e e e e e
integrate J |

i utilities ]

ppg : finished




Pulse Calibration for decoupled channel

(I11) 2H Hard Pulses



Sample: 60% Benzene-d6

S opuire Frocess Aol Sis Output DS lan Ao, S

Datasest o << e 1o A OO a E = A chearer >
Title: 1D 13C =

T >

-~ = —_
~E e e
- > > L)
=] e —,
- - =
- —>

CHEE | HEEL |

File A ouire Frocess Aoy sis Output DEsplay Ao S

Dataset: < delme 1901 4 E=x ocfchang >
Titles: 1D H =g
T X

=
ik




Sample: 0.1M 13CH30H + 0.1M 15N-urea in DMSO-d6 9

R e s e |

Dataset: < Pulse tci.cf 1 1 D: cfchang >
Title: CH3OH-UREMA in DMSO 1H pulsae




Decouple channel for 2H hard pulse

Step 1: edasp




Decouple channel for 2H hard pulse (decp902hf4)

Step 2: eda (parameter set up , PL4 vs. P23)

x|
F2 - Ac F2 - fAcquisition Parameters
d4 0.01041667 sec d4=1s/{cnst5=4) A
d11 0,03000000 sec d11=30m
| d12 0.00002000 sec d12=20u

DS | o MCREST 0,00000000 sec MCREST = 30m — 30m

SlH | 1502.40 Hz MCKHRK 0.01500000 sec MCMRK = 0.500000%30m

Ae | 5.4529781 sec TDO [ 1 Dlension of accusulation loop

RG | 7298.2 —==—=c== CHANNEL 1 =====—==

DM | 332,800 usec NUCL nucleus for channel 1

DE | 6.00 usec P1 f1 channel - 90 degree high power puls
CNSTS 22 or 24 PL1 f1 channel - power level for pulse (def

D1 > 60sec sec SFO1 frequency of observe channel

d4 0.01041667 sec s=o———o— CHANMEL £4 —=====-—

dil 0, 03000000 sec MNUC4 nucleus for channel 4

d12 0.00002000 sec P23 £4 channel - 90 degree high power puls
HCREST 0, 00000000  sec PL4 f4 channel = power level for pulse {def
HCMRK 0.01500000 sec SFO4 92,1242797 MHz frequency of 4th channel 4
=i | ] -

SAVE 2—-C0L | i SAVE 2-C0L | Fm‘aﬂate‘l‘ MNext | CANCEL




Decouple channel for 2H hard pulse (decp902hf4)

Step 3: zg ,em, ft (pl4=10dB, p23=200~300us)

autoplot |
Farars| |
MotRey | '
¥ v ot
e | i | Fd |

zn|3n|

sw-afol | i




Decouple channel for 2H hard pulse (decp902hf4)

Step 4: zg, em, fp (fix p23, adjust pl4 until reach null)

2| | = |
8| 8| -

] o
o] O,
EIEIES

_IEJ_I
Hz/ppm |

phase |
calihrate |
integrate |
utilities | oA
_dual |

dual

autoplot

FlotReq |

v [ v ot
“Re | m | Fu|
sh | Lsh |

sw-sfol |




2005 NMR Training Course Lab Session
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2005 NMR Training Course Lab Session

Outline ( you should know how to shim, wobb, 1H pulse calibration------ already )

1.

Hard pulse calibration for 13C/15N (decouple channel)
a. rpar 1D 1H experiment
b. edasp—> eda (select pulse program) - ased (set up parameters, cnst=142 or 89)

c. Look for 90deqg pulse

Shape pulse calibration for 13C (decouple channel)

a. rpar 1D 1H experiment

b. edasp—> eda (select pulse program) - ased (set up parameters, cnst=142)
c. Look for 90deg or 180deg pulse

Standard HNCO type experiment (hncogpwg3d)
a. rpar-> getprosol - look for “users” parameters

b. double check “decouple pulses” which you obtain from (1) & (2)

New experiment from scratch
new - eda ( change to hncogp3d, and other parameters ) - getprosol

—> ased (set up parameters)
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