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"These motions are, however, not completely free as in a
normal isotropic liquid, but restricted by the surrounding
structure of the liquid crystal. The degree of ordering that
results for the solute 1s relatively low, but it 1s sufficient to
induce dipole-dipole coupling between protons when the
n.m.r. spectrum of a compound 1s measured in such an
anisotropic environment. Intermolecular interactions, on the
other hand, are precluded as before because of the diffusion of
the solute molecules through the solvent. They are
encountered only 1n true solids. The dipolar interaction
between the nuclear spins leads now to an additional line

splitting in the spectrum." (FRRMB-FHEIER)

[RZE Kernresonanz-Spektroskopie von paramagnetischen Stoffen in NMR-
Spektroscopie: Grundlagen, Konzepte und Anwendungen der Protonen und
Kohlenstoff-13 Kernresonanz-Spektroscopie in der Chemie. by Harald Gilinther
(Georg Thieme Verlag Stuttgart 1992 & Wiley 1995)
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Cross correlation in MQ {1H-13C} .... (4)
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Echo/anti-echo gradient selection in HMQC
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Echo/anti-echo gradient selection in HMQC

I- I-] I-
w oo e | | e
" o oo [
13C /\4 B 4 9 >8|8 [ GARP ]
p14 pll2
+80] -80| +40.2

G, ﬂ
G2
Bruker pulse program catalogue

Gl G1

+80* (-1-0.2514) - -80* (-1-0.2514)
-80* (-1+0.2514) iﬁgééi/ Sl 4+80% (-140.2514)
+40.2*(-1) N +40.2* (-1)

= -80.4 = 0.0



ZOWVWARIE, BIEROTOLZRDHESICD

WTCIES

EXCIESTs

AT C I D IEiRdp~,



S(w) = [ S(t)exp(~ict)dt

1768-1830 IS5 2 ADMFE, NHEFH
17894 J 5 > A &Ea(CiE@

FIRLAZICREITUTI ST MORIE
Otvy - A—2ZFR




FID 27 —UIZE#ISE NMR ARD MLICTRD

1H ppm

H AE> DOEEREZRY

FID
(B> —4)

\
|

ANRD BV
(B> —%)




AE>

500MHz NMR

851 5 S0l

BT

(&
B @

iH

/\/\/\/\/

|V VVV




Sin HhFE

ElEx(E (IEEHNT D) cos, sin HERT
KRICENTES




ity

ity

1#REIC 30 ARlEELEET D E

400

300 -

200 -

100

-100

-200

-300

-400

50000

40000

30000

20000

10000

u T T T T —
—u 1 | 1 1 =
0 0.2 0.4 0.6 0.8
17
time (sec) b
T T
1 | 1 ! J 1 |
-200 -150 -100 -50 0 b\ 50 100 150 200
Frequency (Hz) \

o e e e

J—UIZEi



1#2ME(C 10 BEEREULTLES -

[\
o
I T T I I T I

| 1 | | | 1 1 | |

3000 — ' f
2500 +
2000 ~
1500 —

1000

VAN

-40 -20 0 20

10 Hz DfuBEICE—I T,




53—, 1BHIC 30 E. ULHE. ERASESCEFELTWES -

100

80
60
40
20
0
-20
-40
-60

-80

ol AR > TVBDH—REAH SR -

-50

-100

35000 I I I I I

30000
25000
20000

15000
10000
5000
0 .
-40 20 0 20 40

10 Hz & -30Hz DHIEICE—Ihi =,
ERSIEF TR . AESET. FoBhENFNIE !



S(w) = j: o; S(¢)exp(—icwt )dt = j: o:o S(t){cos(wt) —isin(wt)}dt

TlE, BUIC cos (40 * t) ZBHITHELS,

100 | | |
60 | /\ |
40 |- /\ (\ :
ol N AN AN _
20 - ’ ‘ ’ \ ’ \. 'l’ \\.'/ \‘_,r"‘n__ ............. T i
20 L | | 1
40 |- v :

0 02 04 0.6 0.8 1 1.2

il
AL

-100

0.2 0.6 0.8 1 1.2

M SiHE CTEULUEDES L 0(CRDINS5, 40 Hz (FEEVDK ST,



SER, 552 UEBROERBICIEESH cos (10 * t) BRI THES.,

100
80
60

40
20: /\ /\ /\ /\ f\ '\ 7N 7~ ~ —_—~

0

\/ vy VvV YA"AVAVAVAY

80 |-

100
90 |-
80 |-
70
60
50 |
40 -
30 |
20 |
10 |

—

0 02 04 06 038 1 12

WS ETELEDLETEHOTIEGLID S, 10 Hz MIELLNKSTS,



TlE. cos (11 * t) ZH@IT =B, ESRBDESRS?

:E\//\\/,\\/,\\/,\\/A\//\\,f\/\/\../"\_./'\/\’

0

|
0.6 0.8 1 12

100

50 -

0+~

.50 |

-100

wL - ERCF 0 (CRERNK S,




Window BEEZDiEH
FID OAIGICHENE> TN E -

100

50

.50

-100

100000

80000 |-
60000 —
40000 |

20000

0

-20000

02 04 0.6 038 1 12

-20

J—UTZEE(C wiggle (&) BHETULES.



FID DAIHMOIZELSEIIZERTHLE ...

50

.50 L

-100

|

exp(—3 .Ot)

40000

30000

20000

10000 |-

-10000

0.2 04 0.6 0.8 1 1.2

-20

10 0 10 20 30

J—TEHEIZ wiggle CB) ITBZ D,



FID DRSZF 7L T, [RL window M [+5¢& ...

100

50 H

=T exp(-3.07)

-100

40000

30000
20000
10000

| AN

-10000
-20 -10 0 10 20 30

B wiggle GR)MHTLED,




=, WYEDh o THREDH LS <D,




BEFREV u, | [CKVELEREBFHE = [2XU
BAEY n, m) HEEERTS,

C

2EE 52 BT RIS 3

BACL ORERISEoEs | i, (3cos0-1)

§)

-

N

w !
/

SFFDOEERIZEY, RBFHEIZDREERESSHELET S,



EFREIEE(CKDERIEE

. JEHR & R
" : BZAE>DRIEICES

A : N3RBFlim2 2T

We ait93d& 0

L FREEt  DFOEEICEKDOT

; PRE Efl(3iicC DhH.

; BODIEFS T hDTHY
Ue : BIXZERZSZITRV.

i
on

AFHEEUTEEFAEDOBIE . OXZFEHEALES




MEFIUEFHHE/EA Dipole-dipole coupling
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MEFIUEFHHE/EA Dipole-dipole coupling
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Curie-spin relaxation
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Fal)—RAEV#EF Curie-spin relaxation
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