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3082.2

e

136 135
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11899.5
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118.0

132 131

1175 117.0
Chemical Shift (ppm)
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129 128 127 126 125 124 123
Chemical Shift (ppm)
0 «Q
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Te} ™
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i ™ i
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27
= T T T T T T T
112.0 1115

Chemical Shift (ppm)

L
145

T
140
Chemical Shift (ppm)

T
135

130

L o i
125
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Problem R-11S (C;sH,,Fe,0,P,). Below are the 60 MHz 'H NMR spectra of two stereoisomers (E and Z) of the
iron Cp complexes shown (J. Am. Chem. Soc 1963, 85, 3120).

T on, 00 & LN
Q ) CH3/ P4~
R
oc’ CHa\C ﬁ oc e\ €0

Spectrum 1
c b b v b v by e by 1
4 3 2 1 0
ppm
L\.\.\.\\.\.\.\J.\.\u.\.\.\uh.\.u.\u.\.\’HZ
30 20 10 0
Spectrum 2
|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|
4 3
ppm
(a) Which isomer corresponds to Spectrum 1 , and which to Spectrum 2 ? Explain

(b) Explain the appearance of the multiplet at § 1.6 (i.e. why does it look like this).

(c) Would you expect the spectrum to look significantly different at 300 MHz (instead of the 60 MHz of the spectra
shown)?



F
100 MHz, CDCl3

3102.7
—13092.4
13082.2

_/'1
AW

136 135 134 133 132 131 130 129 128 127 126 125 124 123
Chemical Shift (ppm)

o

T
126.0 125.5 125.0 1245 124.0 1235 123.0
Chemical Shift (ppm)

1 1 2|3 4[ 5 6 7 8 9 cocl,

LI _

160 155 150 145 140 135 130 125 120 115 800 775 750
Chemical Shift (ppm) Chemical Shift (ppm)




final answer

Chemical Shift (ppm)

~
N
S
NS
O -
18
136 135 134 132 131 130 129 128 127 126 125 124 123
Chemical Shift (ppm)
J
L e B e A B o e N A o B B B
126.0 125.5 125.0 1245 124.0 1235 123.0
Chemical Shift (ppm)
2|3 4 5 6| 7 8 9 cocl,
_ _ A
T B B e e B B LA N A A e e e e T T T T S L L B e e  m e
160 155 150 145 140 135 130 125 120 115 80.0 775 750

Chemical Shift (ppm)
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—75
. X =

6CH OH C
o HE o SCHs A Al ) o e

5 # L
HO—4 1) —0—X2 a, o i — 85
3 2 ’ '_37
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HO OH HO 89

1 "' ._’ ” PPM (F1)
I L] l L l ! I lJ I 1 l Ll l L I 1 Ll
2 4.0 3.8 3.6

PPM (F2) 5.2 5.0 4.8 4.6 4.4 4,



®, - 5N (ppm)
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®,-"H (ppm)
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®4-"H (ppm)
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®, - 5N (ppm)
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