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V. When solving NMR spectra problems:
1) Determine number and relative integrations of signals predicted for a given structure v’ <y
> 2) Make sure the splitting pattern matches with the spectrum for each signal and —
3) If the number and relative integrations as well as splitting patterns match with the
spectra, compare expected chemical shifts with those of the signals in the spectra. &




Type of Hydrogen

Chemical

Type of Hydrogen

Chemical

(R=alkyl, Ar = aryl) Shift (8)* (R=alkyl, Ar =aryl)  Shift (5)*
RCH, OH 3.4-4.0
RoNH 0.5-5.0 RCH, Br 3.4-3.6
ROH 0.5-6.0 RCH, Cl 3.6-3.8
RCHj 0.8-1.0 o)
RCH,R 1.2-14 REocH; 3.7-3.9
Ry CH 1.4-1.7
R, C=CRCHR, 1.6-2.6 REOCHz R
RC=CH 2.0-3.0 RCHz 4.4-4.5
o) ArOH 4.5-4.7
R&CH3 2.1-2.3 R, C=CH, 4.6-5.0
R, C=CHR 5.0-5.7
3
ArCHg 2.2-2.5 HZGC;CH2 3340
RCH2NR, 2.3-2.8 riH 9.5-10.1
RCH, | 3.1-3.3 o
RCH, OR 3.3-4.0 rdon 10-13

*Values are relative to tetramethylsilane. Other atoms within the
molecule may cause the signal to appear outside these ranges.

(R = alkyl, Ar = aryl)

ArH

ROH

R,NH

RCH,C] mm
RCH,Br ==
RCH ] s
RCH,OH
ArOH me=
RCH,F
7
RCOCH3™
R,C=CHR RC=CH
RyC=CH ; R,C=CRCHR,

RCH,OR R CH
RCH,R
R(‘O(‘H oR R(‘(‘HQR R(‘HS—

ArCH,R s
ArCH,; s
o

[
RCCH,™

(CHy),Si

3 12 11 10 9

Figure 13.8

Average values of chemical
shifts of representative types
of hydrogens. These values are
approximate. Other atoms or
groups in the molecules may
cause signals to appear out-
side of these ranges.
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