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4<==L4==='8:L< 0LT'(+'0e0'(/'2/(:2%>8'/>+# &:2--

4===L;gh='8:L< 0LT -(+#D'&12/3

;ij=L;i;='8:L< 0LT'(+'0e_ &:2--D'()%$+'%,(

f';i=='8:L< 82/A(H9->8'28>.'.>:$/ &:2--D'()%$+'%,(D'(K$/-23'_LT

;;k=L;;=='8:L< 0LLL! &12/3D'-(+#

;;==L;<=='8:L< 0LLL0 &12/3D'&:2--

;===L<kk='8:L< 2/(:2%>8'(K$/%(+$& ^'&:2--'A2+.&

<kg=L<k;='8:L< 0e0' &:2--D'&12/3

<g==L<kh='8:L< 0e_ -2/#$D'.$$3

f'<k=='8:L< !T;'A$+.>+# ,>.$D'/("+.$.D'&:2--

<k==L<h=='8:L< 0e0'>+'2+'2/(:2%>8'/>+# &12/3D':29'A$'12/.'%(')>+.

<^k=D'<4g='8:L< 0T;'A$+.>+# :"-%>3-$'A2+.&'

<4==L<==='8:L< 0L_ -2/#$D'.$$3

i4=Ljk='8:L< 0e0'A$+.>+# -2/#$D'.$$3

gh=Lh=='8:L< 0L0-D'0Lc/ ()%$+'.>))>8"-%'%('-(82%$

@ S(&%'8(:3("+.&'8(+%2>+'0LT'2+.'0T;'A$+.>+#'A2+.&B''G1$9'82+'%1$/$)(/$'&$/K$'2&'/$)$/$+8$&B'
G1$/$'2/$')>K$'#$+$/2-'/2+#$&'%12%'9("'&1("-.'-((C'2%B

! -$)%'()'%1$'0LT'A2+.'P4^==L4;=='8:L<R

! _LTD'!LTD'0LT'(+'0LLL0

! 2/("+.'%1$'0LT'A2+.'P4<==L;i=='8:L<R

! 0LT'(+'0e0'(/'2/(:2%>8D'0LT'(+'0e_D'_LT'(+'0e_D'2+.'82/A(H9->8'28>.'.>:$/

! >+'A$%,$$+'%1$'0LT'2+.'0T;'A$+.>+#'A2+.&'P;h==L;===R

! 0LLL0D'0LLL!

! ["&%'%('%1$'-$)%'()'%1$'0T;'A$+.>+#'A2+.'P;===L<h==R

! 2/(:2%>8'(K$/%(+$&D'0e_D'0e0D'!T;'A$+.>+#

! %('%1$'/>#1%'()'%1$'0T;'A$+.>+#'A2+.D'>+'%1$')>+#$/3/>+%'/$#>(+'P<4==L^=='8:
L<R

! 0L_D'0e0'A$+.>+#D'0Ll



@ W281')"+8%>(+2-'#/("3'12&'(+$'(/':(/$'>.$+%>)9>+#'A2+.&'%12%'9("'&1("-.'-((C')(/I

! 2-C2+$I'0LTb'0T;'A$+.>+#

! 2-C$+$I'0LT'(+'0e0b'0e0b'0e0'A$+.>+#

! 2-C9+$I'0LT'(+'0LLL0b'0LLL0

! 2/(:2%>8I'0LT'(+'0e0b'0e0'2/(:2%>8b'2/(:2%>8'(K$/%(+$&

! 2-8(1(-I'_LTb'0L_

! 82/A(H9->8'28>.I'_LT'(+'0e_b'0e_b'82/A(H9->8'28>.'.>:$/

! $%1$/I'0L_

! C$%(+$I'0e_

! 2-.$19.$I'0LT'(+'0e_b'0e_

! $&%$/I'0e_b'0L_

! 2+19./>.$I'0e_'P;Rb'0L_

! 2:>+$I'!LT'P;D'<D'(/'=Rb'!T;'A$+.>+#'

! 2:>.$I'!LT'P;D'<D'(/'=Rb'!T;'A$+.>+#b'0e_

! +>%/>-$I'0LLL!

! 2-C9-'12->.$I'0Ll'P+(%'2-,29&'K>&>A-$R



!4"#!$%.&-&.%+$7#3$#!:#,-.*%&);
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@ J1$+'.$2->+#',>%1'%1$'&3$8%/":'()'2'8(:3("+.'%12%'9("'%1>+C'9("'C+(,',12%'>&D')>/&%'>.$+%>)9'
2--'()'%1$'A2+.&'%12%'&1("-.'A$'%1$/$D'%1$+'-((C')(/'%1$:B

@ J1$+'.$2->+#',>%1'%1$'&3$8%/":'()'2'8(:3("+.'%12%'9("'.(+N%'C+(,',12%'>&D'&82+'%1$'&3$8%/":'
)/(:'-$)%'%('/>#1%D'-((C>+#')(/'%1$'-2/#$/'(/':(/$'(AK>("&'A2+.&'%12%'82+'#>K$'9("'&(:$3-28$'%('

&%2/%B''G1$+'-((C')(/'(%1$/'A2+.&'%12%'+2//(,'>%'.(,+'(/'8(+)>/:',12%'%1$':(/$'(AK>("&'A2+.&'

%(-.'9("B

! WH2:3-$&'()'A2+.&'%12%'&%2+.'("%'>+8-".$'_LTD'_LT'(+'0e_D'!LTD'0e_D'2+.'0LLL0'(/'

0LLL!B

! \+'$H2:3-$'()'A2+.&'%12%'+2//(,'.(,+'%1$'(3%>(+&'>+8-".$D',1$+'9("'&$$'2'0e_D'-((C'

)(/'0LT'(+'0e_'%('%$--'9("'>%'>&'2+'2-.$19.$D'(/'2'0L_'%('%$--'9("'>%'>&'2+'$&%$/B

! \+'$H2:3-$'()'2'A2+.'%12%'8(+)>/:&'9("/'81(>8$'>&'-((C>+#')(/'2'0L_'A2+.',1$+'9("'

12K$')("+.'2+'_LT'A2+.B

@ Q$:$:A$/'%12%'>+'(/.$/')(/'2'8(:3("+.'%('12K$'2'8$/%2>+')"+8%>(+2-'#/("3D'>%':"&%'12K$'\aa'()'
%1$'A2+.&')(/'%12%')"+8%>(+2-'#/("3B''
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@ J1$+'"&>+#'6Q'%('812/28%$/>?$'%1$'3/(."8%'()'2'/$28%>(+D'-((C')(/'%1$'A2+.&'%12%'%1$'3/(."8%'
8(:3("+.'&1("-.'12K$'%('&$$'>)'%12%'3/(."8%',2&':2.$B''G1$+'-((C')(/'%1$'A2+.&'%12%'%1$'&%2/%>+#'

:2%$/>2-P&R'&1("-.'12K$'%('&$$'>)'%1$/$'>&'2+9'-$)%'%12%'.>.+N%'/$28%B



IR Frequency Table by Functional Group

Alkanes C-H 3000-2850 cm-1

CH2 bending  1460, 1380 cm-1

Alkenes C-H on C=C 3100-3000 cm-1

C=C  1680-1620 cm-1

C=C bending 960-730 cm-1

Alkynes C-H on C---C ~3300 cm-1

C---C 2200-2100 cm-1

Aromatic C-H on C=C 3100-3000 cm-1

C=C aromatic 1600, 1500 cm-1

overtones 2000-1660 cm-1

Alcohols

Ethers

Carboxylic Acids

Esters

Anhydrides

Amines

Amides

Alkyl halides C-X 850-500 cm-1

N-H 3400-3200 cm-1
 (2 bands if NH2, 1 band if NH, no bands if N)

C=O 1800-1650 cm-1

NH2 bending ~1600 cm-1  (if NH2)

N-H 3400-3200 cm-1
 (2 bands if NH2, 1 band if NH, no bands if N)

NH2 bending ~1600 cm-1 (if NH2)

C=O 1800-1650 cm-1 (2 bands)

C-O 1300-1000 cm-1

C=O 1800-1650 cm-1

C-O 1300-1000 cm-1

C-O 1300-1000 cm-1

C-O 1300-1000 cm-1

C=O 1800-1650 cm-1

O-H on C=O 3400-2400 cm-1

COOH dimer ~2700 cm-1

O-H 3400-3200 cm-1


