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C ompounds which contain more than one ~OH group are called Polys,. dri
They are further classified according to the number of “OH group: ..

DIHYDRIC ALCOHOLS (DIOLS)
Compounds which contain two —OH groups on different carbons are ..
Diols. Compounds with two —OH groups on one carbon are seldom =1,
they are unstable and undergo spontaneous decomposition o give the
compound and water. Diols were commonly known as Glycols. sin -
(Greek, glycys = sweet). .

(i)H O
I
—C—OH > C + H.0
unstable carbonyl )
compound

NOMENCLATURE
Diols have both common and ITUPAC names. The TUPAC names are o
diol to the name of the parent alkane. Numbers are used to indicate the
groups. For example,
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,CHpOH CHOM
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CHyOH CHOM
1,2-F thanediol P Propanedio
(F thylene glycol) (Propyviene ghwoo!
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Ethylene glycol is a hughly viscous liquid. This is because the
molecules ailsc undergo intramolecular hydrogen bonding

give the same reactions as monohydric alcohols at the two —~OH groups separatels. ait
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Te mechanism of this reaction involves a cyclic intermadiate
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R javron of othylene W ith cold dilute pOtAsSIUM Permangana, ..
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CH, Oy
c 2 & H0+0)  Kwno, CH, — O
2 By oxidation of ethylene with osmium tetroxide in the presence of woq,
- 0
. CH,—OH
CH 080, 2
| -+ H0+0)  Fanso; ('ZH o
CH, 2——OH
Ethylene Ethylene glyco
(3) By hydrolysis of 1 2-dibromoethane with aqueous sodium carbonae .,
CH,OH
?Hz& + 2NagC04 + 24,0 \g l + 2NaHCo.
CH,Br CH,OH 2+ A
1,2-Dibromoethane Ethylene glycol
(4) By hydrolysis of ethylene chiorohydrin with sodium bicarbonate.
?Hr—OH 2C'2H 2—OH
2 . 23 +NaCl < o
CH, —ClI | CH,—OH -z

Ethylene chlorohydrin is made by passing ethylene into aqueous ». -
(H>O + Cl, — HOCI + HCI). -

CH; ' CH,—OH

I + HOCl —a | 2

CHy CHy—Ci
Ethylene Ethylene chlorohyarin

FC(S) By hydrolysis of ethylene oxide with H,O at 200°C under prossure o w

CH,—CH, e —
R/, H,O L OHe (rﬂ:
O e (gu OM
Ethylene oxide Ethviene atveal

Filvylene oxide is made by passing a I‘M“\Im of ethyvlene and oxvgen over heare ©
CHym=CH. + O. M. A -
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- —OH  pci CH,—
Cl}Hz 5 | Hx—Cl PCI ot
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gthylene glycol Ethylene 1 2 Dictiorres
chlorohydrin .2-Dichiorosthans
s i osphorus Trihali
. Reaction Wlth Phosp Trihalides. Ethylene glycol reacts with PR Br- -
\'pondiﬂg dihalides. r: or PCl:w
S
—OH —
CH,—OH ‘ CHs—OH CH7—5~
Ethylene glyco Ethylene 1.2-Dibromoethane
bromohydrin
Ethylene glycol reacts with phosphorus triiodide to form 1.2-diiodocthane w hich = umeats
composes to form ethylene.
?Hz"'OH 2Ply ?Hz | CH;
— . ,{
CH2—OH CH2 | CH-
Ethylene glycol 1.2.-Dilodoethane Ethviene
(unstable)
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Glycerol is found in all natural fats and oils as glyceryl esters of lonz-c=
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CH,00CR CH SN
2 b
, s V’n e
c':Hoocn + 3NaOH » ((* s
CH,OO0CR (:Z:
RaLar i (1,2,2-Proparvicn

In the above equation, R is 9 to 17 carbons. The hydrolyoie f’;‘ fats sy
soap manufacture, and glycerol is obtained as a by-product. T,
glycerol. |

(2 From Propene. Large quantities of glycerol are ubi;u ned as 2 ¢
of soap. However, this supply is not sufficient. Today mu‘ch (;{ glycero
obtained by the catalytic cracking of petroleum. Following four sten: oo

Step 1. Propene is treated with Cl, at 600°C to give allyl chlorid-
600°C
CH3—CH==CH; + Cl; —= CICH,—C~ -

—

Propene Allyl chiorine
Step 2. Allyl chloride is treated with dil. N2OH to give allyl alcoho
CICH,—CH=CH, + NaOH —» HOCH,—C+==
Allyl chioride Ally! aicon:
Step 3. Allyl alcohol is treated with dilute hypochlorous acid 10 gIve 2 ¢
of HOCI to the carbon-carbon double bond takes place according to the M

d-  da
HC)CHQ—CH=C|--|2 + HO—Ql ——» HOGH, — O

P
Allyl alcohol Ghoern o .-

Step4. The chlorohydrin is treated with dil. NaOH 1o vield ghvoes
HOCHQ'_—'CH.—-?H? + NaOH

OH Cl

Glycerol a-chlorohydrin

Alternative Method., Propene

to give acrolein. Acrolein is then trea
o produce glycerol.
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?HzOH (|3H30Na CH:Q\a
Na .
cleOH = (‘BHOH Na,  CHOM
CHZOH CH;_\OH CH,ONs
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&) Reaction with Acetyl Chloride. Glycerol reacts with acer,
torm glyceryl triacetate.

C|2H20H CIOCCH, (IiH-(OOCCr-,

CHOH + CIOCCH; —*+ GHOOCCH,

CH,OH CIOCCH;, CH,O0CCH.

Glycerol Acetyl chloride Gilycerol tnacetate
(3 molecules)

(9) Oxidation. The two primary alcohol groups in glveerol are canas
aldehyde and then the carboxyl group. The secondary alcohol group car b,
group. Thus glycerol can give rise to a variety of oxidation products denen.
oxidizing agent (Fig. 16.2).

C')HQOH CHOH
|
Y C,:HOH —» CHOM »
!
CHO CO,H
c,3H20H Glyceraldehyde Glyoenc L
ICHOH . adcg
CH,OH CH. D ‘
Glycerol | e L’O:H
— ('30 * CO e
CH,OM \;\\ Sa
Dihyveirosy Me oo v by,

acetone .




