Quick Start Guide to Spectroscopy

13C-NMR Spectroscopy
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1H-NMR Spectroscopy
H atom on Saturated
H atom on H atom on
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SOME PROTONS ATTACHED TO N and O (quite variable)
R-—-OH (alcohols) 1-6 ppm
RoNH (amines) 1-6 ppm
Ar—OH (phenols) 4-8 ppm
RCO5H (carboxylic acid) 9-13 ppm
IR Spectroscopy
Bonds to H Triple Bonds | Double Bonds Single Bonds
N—H C=0
C=N
O—H C=N Fingerprint Region
C—H C=c Cm=C
4000 2500 2000 1500 cm™ 500

Mass Spectrometry

Significant M+1 Isotopes (12C = 100%, 13C = 1.1%)

Significant M+2 Isotopes (79Br = 100%, 81Br = 98%)

Significant M+2 Isotopes (35CI = 100%, 37Cl = 33%)
Significant M+2 Isotopes (32S = 100%, 34S = 5%)
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- A-8 ;\ppendix 2

mical Shift Ranges (ppm)
Protons®

R—CH, 07-13 R-N-C-H - . 22-29
R—-CH,-R 12-14 , o T L
R,CH 14-17 : R—S-—?—H_' Coo.ooa 20-30
1 3 A : S g
R-C=C-C-H 16-26 -C-H . 20-40
0] 0
[ [
R-—C—(;,‘-H, H—C—?—H
0O 0
n i . g 1
RO—C—C—}}L”HO—-C—('Z—H
1
EC—(IJ—H
|
C-H -
L0
R-C=C-H
- R=S~-H var
R—I:J—H var
R-O-H var
O-H var
I;J—H var
(.) i 9.0-10.0
R—C-—I;I—H var 5.0-9.0°

11.0-120

|
“ For those hydrogens shown as ~‘C —H, if that hydrogen is part of a methyl group (CH ;) the shift is generally at the low

end of the range given, if the hvdrogen is in a methylene group (—CHy~— ) the shifi is intermediate, and if the hvdrogen is in
a methine group ( —CH~ ) the shift is typically at the high end of the range given.

 The chemical shift of these groups is variable, depending not only on the chemical environment in the molecule, but also
on concentration, temperature, and solvent.




Appendix7  A-21

"f Carbon

femical-Shift Values (ppm)

Range (ppm)

. & ’fypes of Carbon -

 Range (ppm) . -




