st boww (5lae 9l 2uSuling 3y ooy Oy Olnl 2o g ools SRyl (ylojlw

o, Sk s

S e s . S -
"J/Mj!"‘ A;c/‘j‘ol’ ::Aé;}..ldbu-b,

J (P ol-oius e ge
(U/ L:J ) Srqfrd Tdfﬁ = :J&; ®
T oW (__'/f..e Tl

iL_J'df;-f N P T VR K .
é#wt. Slnarr.. Jv_,lP;J.'//d.

et e O —uybl g dt/'f’,,_y_;/_.._:.»/

7 - o < x
:f’//ké;(flz/} d(.;)/ (fJL/-L} s Luﬂ!’,a’ .‘_.-7/



st boww (5lae 9l 2uSuling 3y ooy Oy Olnl 2o g ools SRyl (ylojlw

AV >> T Fivst Order

A\)/J- < 5 Ha  Secomd Ordesr

- f"f’cﬁ/ EteFs
A 7' -,

e snle) (I/J"’ ~ Mo
*

AV/J {1 Ha iy fo D b

' w2

90MHz

@ 1£_H‘z

300 MHz

‘igure 4-1.
20H2 Part of the 'H NMR spectrum of
——— H-l 2 6-dimethylaniline (1) in CCl,
H-35

recorded at different frequencies:
A: 90 MHz; B: 300 MHz. Only

|
‘{\{lfj 1’ c] / !1 l the signals of the aromatic ring
ord£ ' ,'

protons are shown. In the
90 MHz spectrum the CH,

SNt L*_’) g - protons were decoupled.
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Figure 4-2.

A: 60MHz 'H NMR spectrum of
ethylbenzene (2) in CDCl,.

B: Portion of the 500 MHz

'H NMR spectrum of 2. Only the
signals of the aromatic ring pro-
tons are shown,

solvent
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four energy values:

aa: Ey = Ep, + Ex, = _%}'7’(2— ga — 0x) By

1
af: E; = Ep, + Exg = —37h (0x — 04) By

(4-2)

1
Pa: E3 = Epg + Ex, = +'2‘}’h (ox — oa) By

1
BP: Eq = Eap + Exg = +57h (2 — 04 — 0x) By
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Figure 4-3.

A: Energy level scheme for a
two-spin AX system for the cases
Jax =0, Jyx >00and Jix < 0.
The arrows indicate the spin
orientations (z-components). A,
A, X, and X; arc the allowed
nuclear resonance transitions for
the A and X nuclei; B: stick
spectrum and signal assignments
for positive or negative J,
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Figure 4-5,
' 60 MHz 'H NMR spectrum of
3-chloro-6-ethoxypyridazine (5)

5 i 1 6 'l) in CCl, with integrated curve.
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+ Sketch for analyzing a two-spin

=
L2 = s _I& - AB system.
T T fa-f2]
\JA@\ = ‘{1'{2,: )][3 -'E('\ CH;_L]

s AV = \ﬂ(‘Ft —1[4)(102—16?) [ HJ

C(JU} ‘(a‘ﬂmg_*fl‘ﬂlf Lta )
a}‘l}, (}){' S ._




