Table of Characteristic IR Absorptions

frequency, cm!

36303610 {5, sh)

J500-3200 {5,b)
3003250 {m)
3002500 {m)
33303270 {m, 5)
JL00-3000 (=)
1003000 {m)
J000-2850 {m)
2R30-2655 (m)
2260-2210 ()
2260-2 100 {w)
17601665 (s)
17601650 (s)
1750-1735 (s)
1740-1720 (s)
1730-1715 (s)
1715 (=)
17T10-1665 (=)
1RO 1640 {m)
16501580 {m)
16001585 (m)
15501475 (s)
1500 1400 {m)
14701450 {m)
13701350 {m)
13601290 {m)
1335-1250 (=)
1320 100D (=)
13001150 {m)

12501020 (m)
1000-650 (s)
0570 (i
G10-665 (s, b)
Q0675 ()
B50-550 (m)
T25-720 (m)
TN-610 (h, )
GH0-515 (m)

Fvinid

O-H sireich, free hydroxyl
O-H stretch, H-bonded
M—H sireich

O—H siretch

—=C—H: C—H sireich
C—H sireich

=C—H sireich

C—H zireich

HC=0y: C—H sireich
C=N sireich

—C=— siretch

C=0) atretch

C=0) atretch

C=0) mireich

C=0) sretch

C=0) atretch

=0} sireich

=00 sireich

= siretch

N—H benad

C—C stretch (m—rng)
M-} asymmeinic streich
CC siretch (m—nng)
C—H bend

C—H rock

M-} symmeiric streich
C—H sireich

C—0) sireich

C-H wag (-CH.X)
C—N sireich

=—H bend

O-H bl

MN-H wag

C-H “oop”

CC1 sireich

C—H resck

= H: CH bend
C—Br siretch

Junctional group
aleohols, phenols
aleohols, phenols

17, 27 armmes, armides
carboxylic acwds

alkynes (lermimal)
arcamalics

alkenes

alkames

aldehydes

mitriles

alkynes

carbonyls (general)
carhoxylic acids

e=lers, salurated aliphatic
aldehydes, saturated aliphatic
o, f-unsaturaied csicrs
ketones, saluraied aliphatic
o, funsaturated aldehydes, ketones
alkenes

1” amines

AFHTIELCS

nibro compounds
arcamalics

alkames

alkames

nibro compounds

arcmalic amines

alcohiols, carboxylic acids, esters, cihers

alkyl halides
aliphatic amines
alkenes
carboxylic aculs
17, 27 aumomes
ArTECS

alkyl halides
alkanes

alkynes

alkyl halides

m=medium, w=weak, s=strong, n=narrow, b=broad, sh=sharp



Table of characteristic proton NMR chemical shifts.

type of profon
RCH;
R,CH,
R;CH
C=C-H
C=C-H
C=C-H
Ar-H
Ar—-C-H
C=C-CH,4
HC-F
HC-CI
HC-Br
HC-l
HC-OH
HC-OR
RCOO-CH
HC-COOR
HC-COOH
HC-C=0
RCHO
ROH

ArOH
C=C-OH
RCOOH
HC-NHR
RMNH,
RNHC(=0)R’

type of compound
1° aliphatic

27 aliphatic

3 aliphatic
vinylic

vinylic, conjugated
acetylenic
aromatic

benzylic

allylic

fluorides
chlorides
bromides

iodides

alcohols

ethers

esters

esters

acids

carbonyl compounds
aldehydic
hydroxylic
phenolic

enolic

carboxylic

amine

amino

amides

chemical shift range, ppm
09

13

L5
46-59
5.5-75
2-3
6-8.5
2123
1.7
4-45
34
254
24
344
334
3741
2-22
2-26
227
9-10
24
4-12
15-17
10-13.2
1520
1-5

585

13C NMR CHARACTERISTIC CHEMICAL SHIFTS / ppm

—CH,
0-30
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65-90
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110-170

N
/s
10-50

CH,
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| / "to/
25-60 155-180

o)

' &
10005 160-185
—<|:—C| ¢

I “~""H
15-30 190-210

<|: OH 9
—C- i

| PN
45-75 190-220

I
—C-N —C=N

| 110-140



