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Automatic Multiplet Definition -E@n

You may define multiplets automatically:
- in whole displayed region
- in manually selected region

The procedure:

- Open required dataset
- Do Peak Picking first

- Enter Multiplet Analysis

- Use automatic multiplet definition features

S




Peak Picking must be performed before entering into Multiplet Analysis
mode in case of using of automatic multiplet definition feature

[ Bruker TOPSPIN 2.2.a on SERG-NB2 as sers L.! Peak picking - pps

File Edit View Processing Analysis Options

D@D & &R adad 4 4L 5l Options
ZRMA:EIHERAAEQ o GE-. () Auto-Pick peaks on displayed spectrum region
Browser | Last50| Groups| Alias : () Auto-Pick peaks on full spectrum
=3 CABruken TOPSRIMNata
S CAnken Tt Spect . . \ ’ :
e gl Step 2: Type '‘pp’ command in the
#-0 exam_Daisy 5 {1+ Cyer
[#-) exam_DNMR_ipr2sic =T , H H
T o DA eCONe -1 F command line, choose required
- exam_verification - FFE . . . \ ’
# S eania_is0 options in the dialog and press 'Ok
=0 exam1d_1H w ] D
i BE-31-zg30 B
By . _
@;- 7330 o] Fequired parameters
9ty o Joon Left picking limit F1P = 9.9303
-0 exam2d_HH o] Right picking limit F2P = -0.9957
---@e){amad B
- examAutolink ] Intensity of reference peak CY [rel] = 19
© Minimum intensity Ml [rel] = 0.1
] Maximum intensity MAX [rel] = 10000
. . Detection sensitivity PC = 1
Step 1: Double click —
required dataset in the Pick pi2aks af sign PSIGN = pos. v
: Reference peak selection mode PSCAL = sreq v
browser to Open It Region file for PECAL = sreg/psre; SREGLET = | 1H.CDCI3 v
]
| Lok [ cancel || tep |
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examid_1H 1 1 C:\BrukerATOPSPINAdata

i || Peaks | Integrals | Sample | Structure | Fid

Spectrum | ProcPars | AcouPars | Title | PulsePro

result of the peak picking operation |

| See peaks over the spectrum as a

[ppm]




Enter Multiplet Analysis

[ Eruker TOPSPIN 2.2.a on SERG-NB2 as serg

File Edit View Processing Analysis Options Window Help
DabE & BBR2dadA 4 L T[N bp R E m

2pwm s ET@ARAQE 0 Qe oA T L (Optional) Scroll and zoom

croer o e e M RRRROTRREYS required spectrum range where

=T . = T a ax
e ommnen "AREA A SN E TR you want to find multiplets

i = -
?@exam_Dalsy ) ) @ | 1H Cyelosporin .
e o s g | : | automaticall
#-3) exam_DNMR_Me2NCOMe =l oo e e g N 6y O3 y
7 = = hi = @G- 0 WG NSO
---@exam werification SO O Gt 0NN ND T DN —000
7 _ DOODNCNNFODTOOONN IR TN- O ONROBDTO ML M6
B0 14 13C B e e e e e e L L NN SOHMOOONAHOE0
H EXam IDIDIDIDIOIDhIl.)ll'.lIDIOIDID:IDIl')IDInIDIDmu)lﬂmlﬂmmmlﬂmlﬂmmmlﬂmIDID IDIO 0 D 1 In:r:r:r:rq-:r:r:r:r:r

ES mamtain S R 'H\\H( L%HI# -

- 201-7g30

- ®-32-7g30 o |
£ exam2d_CH -
-3 exam2d_HC
-3 exam2d_HH 00 ] . : . . : :
-2 exam3d 4o e F e o T L A
#-2) examAutolink 7 : 5 : 5 : : 5

Type ‘'mana’ command in the
command line and press enter
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T tomatically Define Multiplet| - . .
bt i |; : . SHIFT: 5.2269 ppm
o LW oo - L2r M=d, J=3,5525 Hz
000 @ 00 D DS 09O 00 09 F~ 09T~ o D 0 €9 S &0 00 I~ ]
A CHDFOLHNOME ™ 0o~ W0 OO — mﬁ J=7. 42869 Hz
rORNUNTORN FOHBON—O — O P P D % O O © @Y
......................... W=k sh =g F b= 0 NN COOOON GO @00
10 10 10 10 10 43 10 L0 16 1010 L0 MO K0 L0 16 1D LD L0 4D M0 L0 1 D LD L0 WD LD L0 0 WD LD LD D LD 45 LD L0 U D LD IO f <F < F SF Y O °F o

See multlplets

Click this button to

| defined

define multiplets
in whole displayed

spectrum range

- —

6.0

6.2

[ppm]
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Click this buttonto | | e B .
define multiplets | | : : :
in manually | : : : : ATk
Selected range ..... ............... ................ ............... ...............

] | | ; ; ; | - Press left mouse
S S button and drag to
1o S other side of the

| | | | | | required range

- Release mouse

T T T T T T T T T T T
5.30 5.25 5.20 5.15 [ppm] |




Automatic Definition in Selected Ra

examid_1H 1 1 C:ABrukerATOPSPIN\data
MalBle &t Maogdaddldes st LIXXoo|Zeama .y |

® -+ 1H Cyelosporin 5 5 5 E 5 5 | SHIFT: 5.2269 ppm

o | . L2: M=z, J=9.552Z5 Hz
[+ ]

0 _

See multiplets |
3- defined




L! Multiplet Options

Wanual multiplet creation

Distance Lines
Capture Range
Drift Range

i, Intensity
kin. Deltald)

10

]

200

10.0

(4] (4] (<]

=

Points

Foints

Altomatic multiplet creation

Coupling tolerance
Intensity tolerance
Maximal coupling

Maximal multiplicity

Create singlets
Display options
Labels Wertical

Multiplet Ticks

MUItiplet tree form

2.0 S

300 %

200  |Hz

4

[l

[]

Diagonal tree

I Ok ” Cancel ]

Features:

-Define automatic
multiplet definition
options

-Define manual
multiplet definition
options

-Define display
options




Multiplet Options -&gn

The following options affect automatic multiplet
definition algorithm:

* Coupling tolerance shows maximal difference between
coupling constants J (the distances between peaks) which still
allows to add a peak to a multiplet

* Intensity tolerance shows maximal difference between
peak intensities which still allows to include such peaks into a
multiplet

* Maximal coupling defines maximal possible coupling
constant J

* The algorithm tries to find multiplets of Maximal
multiplicity or less

* Create singlets shows if singlets should be created

y




Manual Single-Level Multiplet Defin -&gn

There are three methods to define a singe-
level multiplet manually or semi-automatic:

- Define single-level multiplet by region

- Define single-level multiplet by selecting peaks
manually

- Define single-level multiplet using the 'Free

Grid’ feature




Define single-level multiplet by rec

examid_1H 1 1 C:ABruker\TOPSPINtdata

- Click this button
to define one singe-
level multiplet in

manua”y Selected ...... .............. ............... ................ ............... ..............
range ...... . . . . . .
= - Press left mouse

| button and drag to
other side of the
required range

- Release mouse

T T T T T T T T T T T T
5.55 5.50 5.45 5.40 [ppm]




exami1d_1H 1 1 C:\Bruker\TOPSPIN:data
Mooy BB a2l a2t Ll XMoo ha@Ee |

[rel]

25

1 1H Cyciosparin

. SHIFT: 5.5008 ppm

1 | See multiplet
1 | defined

- L1l: M=4, I=5.2847 Hz

5.40




Define single-level multiplet mant

exam1d_1H 1 1 C:\BrukerATOPSPIN\data

MARTHERE] LRI R S Al 1Lixmnn§;r|:—)anmaj,1|

[rel]

25

- Step 1: Click this
button to activate
manual multiplet
definition mode

L=
—

o
o

This shows peaks
to include into a
multiplet

Y

|- Step 2: Move
........................... | cursor to a peak
| which should be

| added to a

.| multiplet and click
1 (Repeat for all

| peaks should be

lincluded into a

| multiplet)

5.45 5.40

[ppm]




Define single-level multiplet manu

examid_1H 1 1 C:ABruker\TOPSPIN\data

Moeh R R an A R L LD XKoo [ R MEE
T 1 1H Cyclosporin :

- Step 3: Click
right mouse
button and
choose 'Define
multiplet’ from
the context menu

Finish Current Mode
Automatically Define Multiplet
Automatically Define Multiplet By Region

Define Multiplet By Region

Define Multiplet :

o _ _ ___________
T : Define Multiplet Manually

. : Define Multiplet By Free Grid | | |
pid . Couple Existing Multiplets | |

i : Define Multiplet By Coupled Grid
q I T ............................. R T T T T T T ST T T T N
<] :

T T T | T T T | T T T T | T T T T | T T
5.55 5.50 5.45 5.40 [ppm]




examid_1H 1 1 C:ABrukerATOPSPINYdata
Mo IH R o Ml & B F L LXK | FEMEE ]

S 1 1H Cyclospornin " SHIFT: 5.5008 ppm

- L1: M=4, 7=5.2847 Hz

] | See multiplet
| | defined




Define single-level

examid_1H 1 1 C:ABrukerATOPSPINVdata

[rel]

25

“Step 1: Clickthis |~ coseewss (0 |
button to activate Stance Lines %ﬁ
SRR SR SR B Distarce Lines 34NN B S

the ‘Free Grid’ 5 Distance Lines
mode 6 Distance Lines

T Distance Lines
8 Distance Lines

1o ............. - Step 2 R|ght_ ............ 9 Distance Lines ............... ...............
o ] click and choose M f |
] § number of peaks : : : |
ow should be included ............... ............... _______________ _____________
: into a multiplet 5 5 5 5

T T
5.55 550 545




E 1H Cyciosg@rm :

J e S R e ] N O s g8 3 s

e : § L = = = bk
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- Step 3 CIick a pea.k

within a multiplet

- Step 4: Move the |
cursor to place the |
| grid lines onto

peaks should be
included into a
multiplet

- Step 5: Click left |

mouse button

b
I I I T
5.55 5.50 5.45 5.40 [ppm]
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1 1H Cyclosporin

1 | See multiplet
1 | defined

. SHIFT: 5.5008 ppm

- L1l: M=4, J=5.2847 H=

5.55

545




Manual Multi-Level Multiplet Defini -E@n

There are three methods to define a multi-
level multiplet manually:

- Define multi-level multiplet by coupling existing
multiplets of the same structure

- Define multi-level multiplet by coupling existing
multiplets by ID

- Define multi-level multiplet using the ‘Coupled

Grid’ feature




Couple Existing Multiplets = .E@gn

= S & N
click and choose

MﬁjﬁﬁﬁrﬁHﬂ-ﬁﬁﬁmﬁﬁﬁr",aﬁr‘rT'?TLllea(.ﬂﬁﬁ’E’ﬂ _ _
- - - ‘Define Multiplet’

[rel]

11H Cyciosp@n

25
]
55166
5 5058
5.4959
5.4849
5.4663
5.4555
5.4495
5.4384
:L"
[y
=
(3%
5.3582
i
[4]
[43]
o
=
e
&

- Step 2: CI|ck thls
button to activate the

\ 9 nc 5 5 5 Finish Current Mode
Couple EXIStIng ............... ............... ............ : —
M |t| Iets, mode : | | Automatically Define Multiplet
u p_ : B S o S Automatically Define Multiplet By Region

Define Multiplet By Region
Define Multiplet Manually

1 S : ‘ ..... ] | | Define Multiplet By Free Grid
o i ; /\ ; | | Existing Multiplets
'_ ...................................... Deﬂne Coupled Grid .....

1.0

- Step 1: Define | | | _ /N S
single-level 7 - Step 3: Click on N
rllnultlplets before T T sw | each multiplet to »

include it into a multi-
level multiplet




Couple Existing Multiplets

examid_1H 1 1 C:ABruker\TOPSPIN\data

Mioan BRI L Mo Tl X e L lLLXMﬂﬁEE’I}’J’IE@.J|

E:THCFCIGS.W”'” SHIFT: 5.4524ppm
: __________ W m.....;_m ____________ o o qu2H=2J=E‘4W2HZ

w : w oW P w0 L & - m

o = 3 S 3 9 : :
1 See multl_level ..... 'T ...... 'T 'T'T ........... .............. :

.1 | multiplet defined |

o : : :

0 _|

1.0
I [N N N N N B N |

05

-0.0

I
5.50 5.45 5.40 535 [ppm]




Couple Existing Multiplets by IL .&gn

exam1d_1H 1 1 C:ABrukerATOPSPIN\data

= 1 ILLXMK‘JWEE’E-’J’IE]@J‘

[rel]

button to show the
‘Couple Existing
Multiplets by ID’
dialog

—

| SHIFT: 5.4439 ppm
© L1: M=2, J=5.5514 Hz

- Step 3: Type
multiplet IDs
separated with

| comma and click 'Ok’

single-level

5.40 535 [ppm] |

multiplets before




Couple Existing Multiplets by ID

examid_1H 1 1 C:ABruker\TOPSPIN\data

Mioan BRI L Mo Tl X e L lLLXMﬂﬁEE’I}’J’IE@.J|

| SHIFT: 5.4524 ppm
© L2: M=Z, J=8.4772 Hz

: o m a o ] oo oy

g : 0w o 0 = w0 L @& - m
| Fat o m w0 R
o = e T
) w o 0o

1 See multi-level | ‘ _______ [“ ____________ ______________ :
1 | multiplet defined | R B

T T — T T T T T i T T T | — T T
5.50 5.45 5.40 535 [ppm]




Define multi-level multiplet using Coupled

examid_1H 1 1 C:\BrukeryTOPSPINAdata

My IS Mo SRl & & B2t LI XMoo FBMEE |
E"THCFCIGW'?”” - - : : : © SHIFT: 5.4609 ppm
1 : C TA: M-z, 1-5.4014 e
a ] : 8 8 3 & B® 3 B : Finish Current Mode &
ST A L O I B B R RE N ...c.: B S
i : | 5 5 | Multiplicity 3
- Step 2: Click this |
button to aCtlva.te ............................................................ Multiplicity 5
the ‘Coupled Grid’ ‘ | | | Multiplicity 6
mode | Multiplicity 7
Multiplicity 8
o Multiplicity 9
- Step 1: Definea |~ \_/ . A\ . ) AN N
multiplet manually - Step 3: Right- |

I T T I
550

click and choose ]

multiplicity




Define multi-level multiplet using Coupled ¢

exam1d_1H 1 1 C:ABrukerATOPSPIN\data

Mlan RIS B o il & @ X mt L XMoe olFba@Ee \

E'fHC}f’CIUSﬂm"” SHIFT: 5.4609 ppm
b TR RO URUU SUURUUNUUY FOOE TN OURURON NURUPRPNS . Ll Nz, 7-5.4014 He

0 ¢ 8 8 3 ¢ §3 43 S &

[ I ﬁ ______ $| _____ E‘ ______ E‘ ____________ :l ______ :l I B T S | i s

ol SR O T A - Step 4: Move the

" cursor to place the
....................................................................................................... grid lines onto

1. ............... ................ ............... .............. h peaks should be
] | | | | é | included into a

multiplet

- Step 5: Click left
| mouse button
__________ \_/

I T T T T | T T :I T I T T T T I T
5.50 5.45 5.40 535 [ppm]




Define multi-level multiplet using Coupled € -ggn

examid_1H 1 1 C:ABruker\TOPSPIN\data
MoafbEE L MaZAadhlie st L X o« FEMER S

E:THCFCIGS.W”'” SHIFT: 5.4524ppm
: __________ W m.....;_m ____________ o o qu2H=2J=E‘4W2HZ

w : w oW P w0 L & - m

o = 3 S 3 9 : :
1 See multl_level ..... 'T ...... 'T 'T'T ........... .............. :

.1 | multiplet defined |

o : : :

0 _|

05 1.0

-0.0

I
5.50 5.45 5.40 535 [ppm]




Working with Multiplets -&gn

There are several additional operations can be
performed with multiplets:

- Changing multiplet ID / Label

- Shift single multiplet line

- Shift multiplet tree horizontally
- Copy multiplet

- Decouple multiplet

- Select next/previous multiplet
- Shift multiplet tree vertically

- Delete selected multiplet

- Delete all multiplets




Define Multiplet ID / Lak .&gn

examid_ethanol 1 1 C:\Bruker\Topspinidata [1]

MU R A G R A G Bl e L W L X K0 o7 B0 - - Step 3: Type
- Step 1: Click required | - Step 2: Right- new multiplet ID
and press 'Ok’

multiplet to select it omaticaly 0e] CIICK @Nd choose
] | | | | AutomaticallyDe] ‘Define Multiplet

Define Multiplet B - ’
Define Muplet | Identifier’ from

pefine Mutiplet § L€ CcONtext menu
Couple Existing Multiplets j N

Define Multiplet By Coupled
Shift Single Line

Shift Multiplet Tree Horiz
Decouple Multiplet

L! Multiplet Identi... B|

Renumber muttiplets ™ Humber 1

8l Define Multiplet Identifier Identifier CH2|

Delete Multiplet [ ..............

Designate Multiplet

| ox || cancel |

a8 ' ' 26 Connect Multiplets ' 32




Bruker\Topspinidata Bruker\Topspinidata

ZAEE S SE L L L X oAl S s L X
- Step 1: Click this button to |

: . activate \Shift Single multiplet ......... E g ............ g ...... g

5 |line"mode | | El 'u'vi' _________ Result
1B [T 1

- Step 2: Press
left mouse button
on required peak
and drag to the

| place you want to
shift to

- Step 3: Release
mouse




Shift Multiplet Tree Horizont

BRGRHrn

er\Topspintdata

er\Topspinidata

el Bl = 10 L 2| XM e BB %6 6 L2 X M
- Step 1: Click this button to : '
......... o TN actlvate ‘Shlft multlplet tree EHQ
= & | horizontally’ mode = R
_________ R R A

- Step 2: Press
left mouse button
on the multiplet
and drag to the
place you want to
shift multiplet to

- Step 3: Release
mouse




C:ABrukeriTopspinidata
EELEE] IR

_________ “’“’R"’
g gl
b= oV

| - Step 1: Click this button to
| activate ‘Copy multiplet” mode

- Step 2: Press

left mouse button

on the multiplet

and drag to the

place you want to

| place copy of the
1 multiplet

_i T - Step 3: Release
mouse

ABrukeriTopspinidata

oAl e S L L

I+
XK




ch Ay o o L L X Mo o ko %

3t
al

LILLXMﬂf‘ygE?

5.4663
5.4485

Lo

| - Step 2: Click this
| button to decouple
| multiplet

- Step 1: Select
required multiplet




Shift Multiplet Tree Verticall -E@n

- Step 2: Click this
button to activate mode

1 1 C:ABrukeriTeopspinidata C:ABruker\Topspinidata

= '_ld-l'*._l'P:)(:d—--—rIl
B Al o e w h LEX XK Bl B w0 LXK

- Step 3: Move
mouse cursor

where you want
to place multiplet

- Step 1: Select ——— ||
required multiplet :




Report Dialog .ggn

To activate dialog

¥

[_! Assign Connections / Report

Y7 B oM B H L
_ _ ID Shitt[p... J[Hz] M Connection
ISHDWMU'T'nletHEﬂD”|;E CH2 36852  £.9846 4 J(CHZ, CH3) » [ Ok ]
48282 2 J{CHZ, OH)
OH 28738 48532 3 J{OH, CHZ) ;
CH3 12220 70547 3 J(CH3, CH2) | Print ]
L comy |
Multiplet table: / Export in /’ save. |
_ text format | "= .
- Multiplet IDs [__Startedior ]
| JMR ]
- J constants Export mutiplet /l JPF |
- Multiplicities information to JMR
_ and JPF formats
- Connections

Finding connections

(required Only If YOU use * [ Find Connections
. manual multiplet definition)




Finding Connections .&gn

_1‘ | Find Connections ]‘4— Connection’ button in

[_! Multiplet Connection Options

- Step 1: Press ‘Find

the Report dialog

Maximum of Difference between Couplings
Lower Limit for Couplings

Change already defined Connections

m Hz
0.3 Hz
]

wctions f Report

Before
I oK ” Cancel ] hift [p...J [HZ] Connection '

/

- Step 2:
Choose
connection
options and
press 'Ok’

—

I
6852 69846 4 J(CHZ,0) A
48282 2 J{CHZ, 0
OH 28738 48532 3 J(OH,0O)
CH3 12220 7.0847 3 J(CH3,0)

)

L! Assign Connections f Report After
ID Shift[p... J[HZ] M Connection
CH2 IEB52  B.9846 4 J(CHZ, CH3 / ~ [
48282 2 JICHZ OH)
CH 28738 48532 3 J(OH, CHZ) E
CH3 1.2220 70247 3 J(CH3, CHZ)
—




Correlations with Molecule Structu -&gn

Features:

- Multiplet Analysis allows to define atoms-to-multiplet
correlations if you have molecule structure defined for
the dataset

- It is possible to view such correlation inside and
outside of Multiplet Analysis module




Define Structure Correlatio -E@n

CETR - StcP 3: Right

Ble 21 LLXMo o7 % x ¥ 4 Click on the
molecule and

| - | choose ‘Connect
_ Step 2: Select _______________ Selected Multiolet”

It
al
|+

—@w -
—wwe

2.8981
2.8738
——2.8496

_ e

required part of
molecule to be

connected to
H-C H,C
3 / the selected 3

K multiplet K o |
oo | [MOEPe " Comnct Selected Mtpet |

. OH (OH| Disconnect Selected Multiplet
o . Restore Atoms Selection
m \ _______ m o — P— —
| - Step 1: Select multiplet |_ -

T T T T
3.0 2.5 3.0 2.5 2.0




[rel]

2.8981
——2.8738
8496

|

(N ;7497
— |

(D }?
'D i

N

)

M

()

atoms

corresponding | e """" H,C
to the selected | K

E multiplet

[ —

| multiplet

) Step 1 Sele.ct

I
2.0




exami1d_ethanol 1 1 C:ABruker\Topspinidata [2]

spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Str

- Step 1: Open the same dataset
twice using ‘Display in new

=

L
Pl

=,

0

e T
P P
F_

e B R
ol JM ........................

T T T T T T T T T T T T

________ .| window’ and ‘Window /
I IO 1712 o (TCITILE
| |- Step 2:Activate the Structure
........ ... |tabin one of the windows and
JJL,L .............. ......... press shown button

. 2.|5 I2.|0IIII1.|5IIII1.|0II[;;me]‘

- Step 4: Move the cursor over

the spectrum: atoms will be
selected automatically

according with the correlations |4/ ¥ ¥ X[0c BB X a0 03w i @M & T &

s | Integrals Sample|5trUEtUFE Fid

SRR

HLC
K - Step 3: Move the mouse
OH cursor over the structure: you
will see cursor moving over
the spectrum according with
structure.mal .
the correlations
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