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Fi g 2 Infrared spectra in the OHmonomer region

A:Ethanol 0.67%, B;Hexanol-14%, C;iso-Propyl
alcohol 1.5%, D;tert. Butyl alcohol 1.3%.
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Infrared spectra of pure liquid and solution in
the monomer region.
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Fig. 4 Infrared spectra of Methanol in the region
1500—1100cm .
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Infrared apectra of primary alcohols in the
region 1100—1000cm ™
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CH OH CH group OHBend
1120 C H OH CH group OH
Bend CH 1080
CH OH C Cchain
1100 1110

B Primary alcohol
OH

OH 3640 2670
oD
OH 3330 oD
2460

my=]1-my=2°%¢¥5%¢&
_my 1 =mx © 2
#xn———mx 1 HKxp —mx+'“2
1
Fan _[242mx
2 +my

Viu /Vxp =

Mxp



12

Von/Voo  1.37 S 2
OH
3640 -2670 Vor/Vop
1.36 134 137
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890 D hexanol 910 (Fig.7)
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Fig. 7 Frequency{em™)
Infrared spectra of D-Methanol(A),D-Ethanol(B)
and D-Hexanol-1{C) in the region 1000-—800cm™
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Fig. 8 Frequency(cm™1)
Infrared spectra of isopropyl alcohol.
A: pure liquid, B: 4% solution in Cela
C: Deutrated.
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Infrared spectra of Tert. Butyl alcohol.
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Table 1 Frequencies of C—O skelt str. of Alcohols.

FIRCAH (em= 1) ALAR (em™ 1)

Methanol 910 1030
Ethanol 880 1050
n-Propyl alcohol 885 1050
a-Butyl alcohol 845 1060
iso Butyl alcohol 815 1035
Pentanol- 1 835 1050
iso Amyl alcohol 830 1050
Hexanol- 1 885 1050
Heptanol- 1 870 1050
Octanol- 1 885 1050
Decanol- 1 880 1050
iso Propyl alcohol 840 1130, 1155
sec Butyl alcohol 905 1115, 1140
Tert. Butyl alcohol 740 1200
Primary alcohols 1050
Ant-isym 880 Sym.
Secondary Alcohols  Tertiary alcohols
Ol CH rock
CH =
960 1155 cug—c‘l —cH,
OH
CH rock
1200 910 OH Bend
1380 1160
Skelt str 2
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Table 2 Observed Frequencies of C-O str. of alcohols.

’ R’
RCH.0H em ! g >CHOH em ! R”>COH cm™!
R///

r=0) 010 RrR=r"{) 1015 R'=r=r” {} 1010

_ CH,
—{) -ca=cu-) = p'= ‘e ”—
R={") -cu=cs 1010 R=JR=CH< G}y’ 1020 lR CHs, 8= () 1030
R=CH=C- 1020 R=© R'=C,Hs 1040 | R”=CH=CH-C,H,
R=CH,F- 1030 R=R’CH.CL 1050 R’=CHs,R”=C,Hs 1100
R=NH.CH,- 1000 R={) R’=CH; 0 rR=()
R=CH;-0-CH,- 1060 R=R’C.H; - 1102 R'=CH,R"=C.Hs 1140
3
|
R=C=N-CH,- 1060 R=CH<SHs p—_d-cHm, 1115 R”=CH,-cH<SHs
CHa (l:H CHS
R=CH;-CO-CH,- 1065 : R’=R”"=R”CH, 1200
R=HC-NH-CH: 1065
0 R=R’-CH-CH; 1090
CH,
CH,
R=R’—(;2—CH3 1165
CH,
cyclopropanol 1205
2 B
C Ostr C cc SHescu skelt
O str Vib cc 1170 1150 2
1155 1130 2
|
1050 Cib—0—Cllskelt1 250 C O stret
1100 1150 1200
a
B
Table2
4 Table2
1 650 RCOH...O H
D 470
i
~CH- CH 1340 D
2 OH 1500 -¢-
1300 2 D 1250 (1240 )
1040 920
1330 1200 930
865 M
3 C O stret Vib D ( 2 )

OH OH...O
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1 Amino Ethanol A inoethanol ) -
Table 3 Observed frequencies of Deuterated and Un-deutera-
10
ted of alcohols
(1060 ) 10 1040
Bromoethanol 20 1070 monomer bands (en ™}
2 chloroethanol 20 1030 OH 0D VousVoo on 0D
Methanol 1450 940 1.52 1320 865
Ethanol 1325 940 1.39 1240 890
O H m Propanol- 1 1340 960  1.36 1230 900
Hexanol- 1 1330 959 1.41 1290 910
OH CcC O iso- Propanol 1395 1030 1,40 1240 880
sec. Butyl alcohol 1395 1030 1.31 1240 940
OH OD tert. Butyl aleohol 1370 1040 1.22 1315 870
Von/Vop 3
4
Table 4 Association and Monomeric bands of Alcohols (OH) between 1500cm™' and 1000cm™ ! .
association bands ramarks monomeric bands remarks
Primary alcohol near 1420cm™ wide diffuse bands 1300-1200cm variable
near 1340 » } coupling Lthu.CHz wag. 1020cm not yet found
near 1370~ intrinsic band in all n-primar
near 1100 ~ narrow band ary alcohol.
Secondary alcohol near 1395em™' wide diffuse bands 1.5/ cm
near 1300cm"} caupling with CH bend. 1070cm all secondary
near 1100cm™' narrow band alcohols
Tertiary alcohol near 1370cm™ coupling with C-C stret. 1315cm all tert.alcoho-
near 1195~ } 1135cm Is

OH deformation 965cm—935cm ™

vib.
Molecules” Mechuen P95 111(1962)
5
P1 6(1961)
6 A V Stuartand G.B.B.M. Sutherland
OH J chem phys 20 1977(1952)
OH 7
a B (1960)
8 R W Taft" Steric Effects in Organric
chemistry” will N
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1 Huggins and Pimentel J Phys chem. Effect of Hydrogen Bonding on the Deformation
(1956) 60 1615 Frequencies of the Hydroxyl Groups in Alcohois.

2 Rasmussen Tunicliff and Braffain J Amer.
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Moji Customs Laboratory.
Nishikaigan dori
Moji-ku,Kitakyushu.
The effect of Hydrogen bonding on the infrared
spectra of alcohols have been studies in the region
4000 400
Forty two alcohols were investigated.
Attention was concentrated on the region of the
spectrum between 1500 and 600 where the
deformation vibrations of the OH group occur.
Spectra were obteined of the alcohols(a) in the
dilution in CCI (b) in the pure liquid state.
Fifteen alcohols were also investigated after
deuteration of the OH group.
All the alcohols also exhibited a broad association
band which usually had 2 peaks near 1400 and 1340

This band is assigned to the in plane deformation
vibration(coupling with CH )of the H atom in the

COH group.

The corresponding monomeric band varies between
1200 and 1340 undeuterated alcohols and
between 865 and 930 in deuterated alcohols.

There is in addition a vary narrow association band
Which lies near 1100 in primary and
secondary alcohols.
It appear that the effect of hydrogen bonding on the
deformation motions of the OH group are quite
complex and the stric effect, rotational isomerism
and coupling with C H deformation frequencies
may all be involved.

—Received Feb.10.1969—



