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Kern-Overhauser-Effekt (NOE)

ME(H}:_%{ H)_MD(H) _ Mg(c)_Mn(C}
Solomon- at gr hen
Gleichungen:
dM,(C) _ M (C)- M(C) ﬂf H)- My(H)
':ﬂ‘ EICC EICH
MZ(H) =0: M, (H) _ 0-My(H) M A(C)- MH(C)
dt 1 m fcw

Mz(c)_ _Ma(c)_Mn(C) _U_MD(H)
a Ticc Tom




Kern-Overhauser-Effekt (NOE)

M_(H) = 0: dML(H) . 0-My(H) M, (C)- M(C)
it i T, cus

dMACY _ _Mg(c)_Mn(C) _D_MD(H)

it Tee Tens
d M,(C)/dt =0 AM(H) _ | My(H)  _ M(C)- M(C)
cdt Y T, ot

0= _ME(C}—MD(C’) N MD(H)

TICC Tp:H



Kern-Overhauser-Effekt (NOE)

d M,(C) /dt =0 A (H) _ , My(H) M (C)- M,(C)
at Lyrr ficy

0= _ME(C}—MD(C’) N MD(H)

TICC Tp:H
1:3:3:1 1
1+3+3+1=8 (24)

MD(H) TIC'C'

M A(C)= M () +

1CH

Mo(H) Tice / Tien =2 My(C)




Kern-Overhauser-Effekt (NOE)

11,(C) = 1)+ 2 ice

ica

NOF(C) =[M,(C) - M,(C)]/ M,(C)

NOF(C) = Mo (C) + My (H)(Tiee /Tic ) =M, (C) _ M, (H)Tc
M, (C) M, (C)T,.



Kern-Overhauser-Effekt (NOE)

M, (C) =ky.S(S +1)

My(H) =Ky, I (1 +1)

NOF (C) = | Mo(H)Tice | _ | kru (1 +DS(S +1)
I M (C)Tey | | kreS(S+D)21(1 +1)

NOF(C)maX :|: }/H i| NOE(C)maX :1_|_|: 7/H :|
: 27 ¢




Kern-Overhauser-Effekt (NOE)

NOF (C) = { m()ig))lm }

1 1
7 = 2Ob;[J (0, — w5) + 33 (@,) +6J (@, +w3)]
1

11
T'Szzob"?
1

[_‘](a)l —mg)+6J (o, "‘ws)]



Kern-Overhauser-Effekt (NOE)

. Der intermolekulare Abstand ist kurz (100 pm).

. Die Relaxation beruht auf reiner DD-Wechselwirkung.

. Die Probe befindet sich im Bereich

des ,extreme narrowing limit*.



Kern-Overhauser-Effekt (NOE)

pp

aff Do
(0404
Ry —J(w, —wg)+6J (0, + ) Ry, —J(w,) +6J(w,)

~Y
~

R J(o —ws)+3)(w)+6) (o, +wy) R J(w,)+3)(w,)+6J(w,)

~
~



Kern-Overhauser-Effekt (NOE)
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Kern-Overhauser-Effekt (NOE)

Dimethylformamid

Formylproton
. L yP




Kern-Overhauser-Effekt (NOE)

CH, OCHs CH; HZ
H3Ct\0+ H2 mci?\oj\ocm
0] .
CHs3 CHs
cis-Form trans-Form
Ethyliden-Seitenkette des 2-Methoxy-4,4,6-trimethyl-1,3-dioxan

Alkalaloids Dehydro-voachalotin



Kern-Overhauser-Effekt (NOE)

NOE(1H)=1/2 fir  r(AB) < r%(AB)

NOE(tH)=kr(AB)® fur  r(AB) > r°(AB)

mit r% ~ 190 pm



Kern-Overhauser-Effekt (NOE)

T H-H interactions CHj3 — H interactions
0T = 184104 01 % = 0.98+10 .
NOE 39] NOE 30] X%
% 207 % 207 x_K%X
101 1071
1.0 2.0 3.0 4.0 5.0 6.0 0.5 1.0 1.5 2.0 2.5 3.0
internuclear distance internuclear distance

1/r6 x 103 1/ x 103



Kern-Overhauser-Effekt (NOE)

: - Table 6.1
Molecule Irradiated Observed Percent Bond Distance
Group Group NOE  Rux(A)

Cr-H Cyy~-H 28 2.40
(axial)
H\c N’C'H; CH3 C,-H 28 2.69
L —
o cms
mc_
/C'_ =Cy CHY CH 17 2.90
" NCOoH
” .
9 ' Cu-CHy Cu—-H 17 2.88
'
\tﬂ Cn~CHy Cs—H 6 - 3.56 )
¢ Chy CHy

o Cs—CHy Cs—H 23 2.74



Kern-Overhauser-Effekt (NOE)

«CH-NH BCH-NH |o




Kern-Overhauser-Effekt (NOE)
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