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Characteristic infra-red absorptions in organic molecules

bond location wavenumber

c-O alcohols, esters 1000 — 1300 cm™
c=0 aldehydes, ketones, carboxylic acids, esters 1680 — 1750 cm™

O-H hydrogen bonded in carboxylic acids 2500 — 3300 cm™ (broad)
N-H primary amines 3100 — 3500 cm™
O-H hydrogen bonded in alcohols, phenols 3230 — 3550 cm™
O-H free 3580 — 3670 cm™

Chemical shifts for some types of protons in n.m.r. spectra
. Chemical shifts are for hydrogen relative to TMS (tetramethylsilane)

. Chemical shifts are typical values and can vary slightly depending on the solvent,
concentration and substituents.

type of proton chemical shift, &
R—CH3 0.7-1.6
R—CH, -R 1.2-14
R3CH 1.6-20
O O
Il Il 20-29

~C-CHy -C-CH,-R

@CHg @—CHz_R 23-27

~0-CH; -O-CH,R 3.3-43
R-OH 35-55

OH 6.5-7.0

Q@

71-7.7
- 0
I <::>%_Q_H 9.5-10
R-C—H
0
I 11.0-117
—~C—-OH

CST243 (Pink) 2 2008



800¢ € (uid) €¥21S0
€0T c0T 10T 00T 66 86 L6 96 S6 6 €6 6 16 06
wnpuaime| | wnjdgou  (wniasigpusw|  wnjwiay wnjuRIsuld | wniulopes | wniasiaq wnuno wnppawe | wnuoind | wnumdau wniueln | wnupoeold wnuoy} ¥
M ON PN w4 s3 10 A wd wy nd dN n ed Uyl *
- - - - - - - - - - - - - - sapiuiloe
1L 0L 69 89 .9 99 g9 9 €9 29 19 09 6S 89
wnpiamn| wnigJank wniny) wnigsa wniwjoy wnisoidsAp wnigJay wniulopeh wnidoina wnuewes | wniyswoid | wnwAposu |wnwAposserd wnueo
n aA wl 13 OH Aa qL PO n3 ws wd PN id 90 *
G.T eLT 69T 19T GoT €971 65T /ST ¢Sl 05T - 44" i ovT Sapiueyiue|
8TT 91T V1T AN 11T OTT 60T 80T L0T 90T G0T V0T [* 68 88 .8
wnioounun wnixayunun wnipenbunun wniqunun | wnununun | wniuunun | wnuauxaw wnissey wnuyoq wnibiogeas | wnugnp  [wnipiopayini| ¥ wniunoe wnipel wniouely
onn unn bnn ann nnn uun N SH ug bs ad S| v ey o
98 G8 78 €8 8 18 08 6. 8L LL 9. =74 172 €L CL |+ LG 9% GG
uopel aupeise wniuojod yinwsiq pes| wnijfeyy AinoJaw plob wnuperd wnipu wniwso wniuay4 uaisbuny wnree; wniuyey wnueyjue| wnieq wnisaed
uy v od Id ad IL BH ny 1d | SO 9y M el iH e ed SO
- - - 60¢ L0¢ 70Z T0¢C 16T S6T C6T 06T 98T 8T 18T 8.7 6ET LET €T
12} €g [4°] 19 0Ss 6V 121% VA% 1% Sy 1474 1474 [A4% 1h% ov 6€ 8¢ LE
uouax aulpol wnun|y Auownue un wnipuy wniwped JENNS wnipe|red wnipoys wniuayind | wnpauydadl [wnuapghjow |  wnigoiu wnuoaz wnunA wnpuoss wnipigni
X | 9l as us ul PO by Pd yd ny a1 ON aN 1z A ) aqd
TET LZT 8¢CT (44" 61T STT 43" 80T 90T €0T 10T — 6°'G6 6°C6 C'16 688 9'/8 G'G8
9€ Geg 14> ee ce 1€ (0] 6¢ 8¢ LC 9¢c T4 v ec (44 1¢ (014 6T
uoydAiy aulwolq wniua|es ojuasre wniuewsab wnijeb ouiz Jaddoa 19301u 1eqod uol asauebuew | wniwoiyd wnipeuea wniueln wnipuess wniofes wnissejod
M id 9S SV 99 €O uz no IN 0D o4 Un 1D AN L S €D A
8'€8 6'6L 0'6L 6. 9CL L'69 'G9 G'€9 ,L'89 6'89 8'G9 69 0°¢S 609 6Ly 08°1% T0v 1°6€
8T LT 9T GT VT €T [4) 1T
uobie auuojyd anydins snioydsoyd uool|Is wniuiwnpe wnisaubew wnipos
v 10 S d IS A BN eN
6°'6€ G'GE 1¢ce 0'1€ 1'8¢ 0.2 eV 0'ec
0T 6 8 L 9 ] Jsquwinu diwole ¥ e
uoau auuony uabAxo uabonu uoqed uoioq aweu wnifiaq wniyy|
aN = o} N o) 9 loquiAs d1wiore og n
(44 06T 09T 0¥l 0¢T 80T Sseuw dlwore aAlle|al 06 69
4 T
wniay uabo.pAy
oH H
(0h4 0T Aoy
0 L 9 B v € [ ¢ T
dnoio

SjuaWa|3 ay1 Jo a|ge] dlpoliad ayl




Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES),
which is itself a department of the University of Cambridge.

CST243 (Pink) 4 2008



