— Alcohols ave devivatives of aliphatic ruL«onQ«U%m W which
ove xeplaced by the

is unstoble
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cowvesponding muwmber of hydwoxyl groups (-oH).

CHa —H —>  CH;-OH
+OH .
Methane Methyl alcohol mgoﬁor&mfnv
—2H
w. —  CH,— CH
ﬁIw I.w +20H \ 2 _ 2
Ethane oOH ©H :
Ethylene qlycol (Dihydwmie
CH.- CH,—CH - > nfm_ e J
3 ) — — CH-C

Propane OH OH OH
Oianmﬂo_ ﬁ._.u._Tmmd..n.v

— T+ two ov wmove hydvexyl quoups ave attached to sowme cawbon atem +then the <compound
avnd converted into Qavbenyl cowpound by elimnation of watey molecule-

CHy~ 0? g, e > CH," cHO
o
mt:a:n_msm m_dno_ Acetolde fa_m

- Alcohel m™ay alse .«mmo&mm as D_xa_ devivative of watex in which one rdmdomnﬁ of water

15 veplaced Ta an olkyl gvoup. -H

H-0-H ————— R=0—H
+R

One o¥ Yhnovxe fdn.ddmms atoms
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— Watex and alcohsl both have gp3 .Da.oﬁn:mmn__ O-atem but <¢c-0-H bend 03&5 in alcohol is
108:9° (which 1s pﬁqmmq than “hat in water (|04:5). because +the D:Aa. QYoup Ts M™uch

_p«mmn W size +han +he San_u.ommj atom.

Classticatior

— The R gvowrp in the alcohol ™ay be on alkyl Dr_.xmﬁaf o;xm_v_‘ Qda_ ownd TD_ommﬂ. substituents

- An oalcoho) may be ﬁdﬁ—_,n o Qndn:n.
- Alcohols con be classitied in thyee diffevent ways as Lollows -

{ M \Qa &« \ 160 on TNe r\)._nry —1 k= O _._ .~). u Q n_\rup Oy .w.u_....uq\./ YYID &€ ﬁ& w -
liphotic alcohols:— —0OH linked with aliphatic cavbon chalin.
CHg OH CHgCH4 OH CHy CH,~CH - CH ~OH
Methano) Ethanol Butawno)
2\ Axommotic olcohos:i~ -0OH linked with side chain ot on avomabic rdn_,-.oﬁoa‘r,od.

P

Benzyl alcohol B -pPhenyl ethyl alcoho)
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A\YNbe 44 __.HH

one —-OH m_.,ﬂoc..?.

CH,-OH Methy! alcohol ox 3M¢7D5o_h?odofaad,.n alcohol )
two -oH groups-

CH,—CH, Ethylene qlycol o Ethane- {,2- diol
g g gere 9%
OH OH (Dihydwxie alcohol )
LPL \\col thyee —oH gEoups-
CH,— CH —CH, Q,anm«o_ ox py¥opane - §,2,3-triol
| : -
n_vr oH %I ﬁﬁq_ram vi¢ alcohol)
the basis o TatTuY O CavYbomn atoynm attached With Ny {270
as _..._., LE"E & (Cohol

sdmddxa_ gvoup attached with 1&.«59& (+°) Covbon.
wnhn_._pio: o«.,goa.uc.v alcohol

hydsoxyl group attached with wmnoﬁ&nyﬁmhn.u Cawbon.

R

w\w.I —-OH mnﬁijoJﬁNJ alcohol
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(3 Testiasy (3") alcohols : Tdn:o#d. gvoup attached with &.wdmodn_nw; Caxbon -

R
R— & oH +md¢qummJ alcohol
R
- D;maﬁofc_m_m. o v«._goqm alcoho) contains a onovalent —cH,oH J¥oup; o mmno,amcﬂq\
alcohol contoans o divalent ScHoH J¥oup and o .dei,o:‘m olcohol contain o trivalent
JC-0H g¥voup-
- ﬁ«.,Bodm_ alcohols M™ay olse be mawmed _o& writing +the sutfix m (nox¥mal), (so,neo etc.,
which indicote the type of by¥anching n R group.

e T e B - butyl alcohol ( Straight chain)
CH;, .
/DI — CH,—OH chgwm_ alcohol ( Byanched chain)
CHy 7
CH3
ﬂ -
CHy— C— CH,~OH Neoperty) alcohol ((Byanched choin)

DIW



[
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NOmMenClature

— Thice methods have been developed +fox Momewnclatuve of gojofaad._n o\cohols.
0

(he common mame SY° tem
In +his mamgg‘ suffix ‘alcohol’ is used ofter the common name of the 9_7% group-
CH,—OH Methy| alcohol CH;~CH;-OH mt)&_ alcohol
CH,= CH-OH D:&ﬂ olcohol DvalnIM.OI woiﬂm— al\cohel
CHi- CH-0H  Tsopropyl alcohol CHy CH—cH;yOH Tsobutyl aleohol
3 — \
CH3 CH4

Ihe Casbinol ..du._.n....:_.

A\l alcoheols may be .«mmbdmmm as +he dexivatives of ﬁgmwfa_ alcohoel , which is
coeramonly Known as carbinel (cavbine alcohol). .
The Noame of oall the sSubstituents attached to the covben atom __umo,q;m the —oH

gvovp ave wyitten in olphabetical  owder befovre +the guffrix carbinol and the Whole
name is wrwitten as orne (oowd.

CHy-OH Caxbine) CHy~ CH,~ OH Qmwra_no,.\rgo_
CH3 \

CH-OH emgm*r&_nodr;o_ (CHg)yc-oH Txi v:nsa_nodr..ﬁo_
CHy”



)

@)

@
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In this system, the suffix - In the mMmame of ran__udnoqroﬁ s veplaced .rm suffix -o),

Alkane == —>  Alkanol
+ol

Some ..«5vo«+ﬁ:+ sules of +his h.&m.w_u:; axe as Follows -

The _05@8« chain of +the corbon atom _omoa.,.:m -OH g¥oup s {ixst selected ond the
Compound 1s consideved as devivative ofF this

Tamqonﬁig. The dméo..hj,.sm groups
ase consiadesed as substtuent .

The caxbon atems of the .omnsmw chain go selected ave wnumbered From one end to

carxbon atom __umnrdr_sm -0H s Qmmmma‘ﬁ& the lowest

the other W such a way that
Number. These MNUmbers Indicate the positions of +he substituent .31me5& ~OH gyoup-

_H_.je,:m . the mame of alcoho s (wwitken as one word _um 84..¢.3m the mame of substituents

in alphabetical ovder and +the position of subshituent is shown oy Nnumbers . The
umbey And mMame Orve Sepavated _ud ,uﬁﬂuj& On fmqurmj between thaem.

Example: - CH;-OH Metanol CeHs™ CH,— CH —OH w;«.ymjm.niooj ol

CH, = CH —CH0H  2-pvopen - j-ol o 2-propenc|

CHa~ JI-nIu CH3~ CH-CH,—CH,-OH
OH :

CH3
2- pysopanol u:Zm*Tm__-TUcwog# oY ,w-_smrrm_:ocﬁ.jo_



D__e_bfﬁmm.

Aceta _n_.mrdmn

R\
Ketone
CH3
v =0 +a
Acetone
R-C=cCl + H,
0 -
Acid chlovide
+ H,

wiMlOnﬂ,

= stey

Ni, Pd

Online

ov Pt "
Ni,Pd ov Pt .
Nj,Pd ov Pt .
Ni,Pd ov Pt .
Ni "

N

v

mnnINOI

P¥im avy alcohol

ﬁIw.. ﬁIu..OI
m¢smf alcoho)
RN
R'/
mnnoﬁmbﬁu alcohol

(H-OH

OI.W
Isopvopyl alcohol

R-CH ;- OH + HCI
@a..go.-.m alcohol

R-CH,~OH R'oH

peimnary alcohol
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— Since hydrvogenation of cavbon cawvbon douvble bond is o

c=c double bon< Dﬂcubdm tokes place (wWith
En.mr&n_mm and Ketones.

easiex PYocess Saturation ot

F]

raqummjoiaj of cavbony! gswoup in unsaturated

Hy /NI
CHy CH = CHcHO —> CH CH - CH— CH-OH
Cyotonialde rm_n_m. TNe wcﬁm_ alcoho)
Reduction ol E L.c“mg \ Com Pol N - O X .3.|1 Fﬁ“ pl €x ﬁ_.,\._,..|..r.b_,_. ._,_&.Q ; F ..”,.. -

(&) Reduction of carbonygl compounds with LiAlH4:-

— Lithium aluminium Sau,q,s_m is o vevsatile weducing D&mjw . It is Tﬂm_:_m sensitive to meistuve,
thexerore , used n s.).oﬁfan_ﬂou‘,a_..,n so\vents.

(' Reduction ot Qlaen qr_ e atT a i<e Tt

U

1. LiA\H, /Ether
ch, (cH,), cHo —>  €Hy (CH,), CHy0H
2 Iwo+

| -Hexanal 1 -Hexanol

1. LiAWM, /Ether

nIuimlnI~:nIu > anln,Iu.nIul CH;
Rut-2-one Butan - 2-0!
@] H., ,O0H

1. LiAWM, /Ether
-

L4

2 H,0 "
nxﬁofmiﬂﬁodnu

h&n_nfmﬂo.jo_
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— Reductien of oldehyde is fastex Hhan thot ofF Ketoves. It is due +to less stevie intevaction
n Q_n_mrmm@

- Lithium oluminium hydside IS a very useful veagent Jor conversion of UWNsaturated Cavionyl
compounds into Unsatuvated olcohols . because & does not veduce corvbown-cavbon double bond .

CHy CH=CH-CHO LiAflHe 5  CcpHgscH=CH - CHOH
ﬁdogj‘,ﬁﬂmmvﬁmﬂ Cvotyl alcohol

iechamnm Sm.

— The 7._¢3..3mrrg Tam.d.._mp 003—:&! ,...O.j_ _“)—Ib.u.u_ 1S acts as Tmnn.d\‘.lp .mnvj mgo..ﬂ ond all the ].TuCJ
hydvogen atoms of onion ave succesively transfer to the covbongl cawbon.

= R, =D <)
& e R R e R =0 < -~ = AlH
P.Iuv—.lr .\||Wﬁ-"0 nv |OP#IW > PENOIOVP)—:N > P_‘Nﬁ.ﬁxovu
cH :
w-__. d H
R H0" e =
4 /\nzno: < (R,CHO), A RC=0

R
— The wechanisem of veduction of Gmﬁ,w&mmsan_m

ho Ho ot
| L | ACHCHD
A |

\ @
mn.:no.oﬂ—mran_m

@msud. alcoha)
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— Fivst is fastest and +he wate decxeases in the succesive steps because -1 effect of D_xoxm..
gvoups opposes the transfer of hydvide iem.

(11) Keducton ~_.,.._4 COT O ..,.r\..q___r Q< tThEey o€

— The veachivity ovder ot ﬁoﬂ_ooxar,n 0cids ond +their Jdewivatives towards LiAIH, s as Jollows -

mnm-n_vm|m|o|mvn-m-zzvvﬂrnz «Awnovpo
o o (o]

4 RcooH + BLiRIH, ———> (RcH0) AlL =

d) Reduction of nbdr.ox&__.n acid +to 14.?59& alcohel.

o
LiAlH4 N ee
RCOOH — > R—C— 0L + H, + AlH;

50— AN
AW ) . LiAH 4
3, R-¢H-oL —— R-CHO - R-CH;OoH

?..32& alcohol -

i) Reductien of casboxylic esters +oop

o . ou

nlmlon_u_ U7 1 Pe— RoC —H + AlH
&

O .
’ LiAIH
ml_m;\I soasice S R-<CH,-OH

@
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— Some othey Yeactions axe -
_.L)__IA,

CHy~ CH~ COOH

p¥opanocic acd

QﬁOﬁ. LiAlH4 Qﬁ INOI
coc\ CH,0H

1,2- Benzenedimethanol

>  CH CHy CH-OH
i- pv¥opamol

v

Phithal c&_ chlovide

@\ g LiAlH4 @\

B m«_Nm— alcohol

ﬁIu.OI

v

m,I&. benzoate

64.? Zp@IA.Hil

Q,mmfammm and Ketenes
as Yeducing o.m@:m ond Tveduces Q,mnr&Ln

(b) Reduchion of
™ove selective than LiAlH4

— Sodium Uodofduq..n.m is

ond Ketone 4o GOinmﬂOﬁnf.jm olcohols .
other HFunctional gqwoups such as halogen, cyawo, amido oand D_.Xoxmnod&qsqf Qroup vemain

unaHected-
It does mot Yeduce C=c bends, Mot even +those which ave naﬁu;&nmnm with Oodroim,mdciu.

The wechanism of yeduction oy NaBH, 1s similar to LiAlHg.
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R © ) R,C=0 e
_pvhno + BHy —> H,B—— OCHR, > H,E (O0CHR,),
/? R,C=0
I.WO ® Rp,C=0 o
4 R,CHOH  «—— B (0CHR;), ¢ HB (OCHR,),

Sec. alcohol

i | L __...

L

Although NaBH, is less powerful dmmcn._sm agent *than LiAlH4
- Tt can be used n protic solvents.
— Tt s oy Iimportant ,Q..Pwpsw for the yeduction of wunsaturated DDd,ouja# cernpounds o

W+ has _h,o:oru,_s.m D,L<nj¢am‘c.l

unsaturated alcohols.
ceaquUCTI\oOM - o L ¥ DI _.._..._._ = OTY _ inNa s I A C ETRA '\ € Tal

(@) Classical "™ethod:-

Na + €3 HgOH
R- cHO + 2H 25 R-CH_-oH

D.umra»n 3._39,& alcohol

Na + n,PImOIIV CHiCH,y= CHy~ CH=OH

D.Iwrthun.Ipln.Io 4+ 2H
Butana) Butawn - |-0|
Na + h.ur—..—mopr

R-CH =« R

Sk

Ketone sec. alcokol

R- & -R! + 2H
3



Learn Chemistry Online

o OH OH OH
| m Na _ C,HsOH | v No _0 C,HOH _
-1 - c e — =)y — C > \hI/
% o By ™ N _

R R' R R R R R R R R
. Na / C;HsOH :
R - _D|0m > R-CH,OH + ROH
&

(A) Fewvmatien of TFadical awnien (B) Fowymatien of divalent awnion
©) Fowmation D_mnjmo_m (D) Repetitionn of +these steps.

om
50 . - w@ o n_uo " IWDI >
;- \
n|,_n_h oR' M, r-cZor X, RL c—oRr - > R— m\,mn -
> )
H
-l
oK 09 0® =OR
| = . -y o
R— C—H e _ CaHgOH _ 2Na Y
= o Mm— R-C~-H ¢~ R—- Cc—H — R-<€—H <
) (S
H H

_uq..go:m al\cohol
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R CHa A [ ocrlcny), ] s | . -
Vﬁ”nu -+ Vh.ItOI < o /PIiOI - /ﬁHO
R CHy Alumn) pium - ;
JIsoprop ox1de CHa
Ketone Hmovudma_or_ﬁo?o_ mVNhoﬁmeu al\coho! acetons
ocH(CHy) -

" 3
//h...un.u -+ P_N\I ocH(cHy)2 - Vﬁ. _— ﬂnOmIAhIwuuH_P < o \c=o
Z & gy — \ .

R Dl\ﬁ \ﬁIu H .

N »
C -oH
R
NCH-0H + Al LocnleHs).],
A

— Acetone is vemoved from weaction Tnixture

ﬂo,w distillation ,
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-~ The lowes alcohols ove colourless liquids with cCharacteristic smell and bu¥ning taste whle

the al\cohols Toc..jm norte than twelve cursbon otoms axe solids.

N4

— When Tu&domﬁﬁ.gif o partial positive 0594@@ .15 attracted +towovds +the electyon cloud of the
electronegative atom of the same or diffexent molecule, o weak bond Ts fowmed - Thi s type of

bond s called hydvogen bond -
- Hydwvogen bond is the most powerful Kind of dipole- dipole attvaction.
- Hydwvogen bond s Weakew <than no¥mal covalent kond owd the hydvogen bond enevgy s

only 12:5- 42 K3 ol-!,
— Hydrvogen bond is wepresented by dotted line.

+8 -8 +8 -8 +5 -8 +8& =& +8 -8
R, T Ry T g
Hys H.s His Has His
H-bond in wakter
+8 -5 +8 _g 48 -85 +& _8§ +8§ &
- H-0----H=-0 ~---=- H=0---""H=-0 - ---"HR-=-0~-~--
| | | | (
R R 3 %4 R

H-bond in alcohol
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— These are ‘two J:umm. of hydwgen bonds: -

(}) Intex Mol Llas NJUAa T0¢EN Do)

~This bend Fosmed between otoms oF +wo or Morve molecules  wesuly ng in theiv association,

J

+6 -6 +8 -8 4§ -8 o -8 +8 -8
5 ol < gy iln.w--._- iIAW'n-. Iln_u|--_ Iln.u;--
(
R H R H R

TIntermoleculary H-bond between watey and alcohol.

() Ivnntratn ecuLios MM ATDREN obnNga
! | L L ( - —

— This bond Lfoswmed between two atoms of soame wolecule. As a ~wesult five nembered

a¥ Six ™Membered chelate .«mﬁm ‘s Poymed:
\I... O\I,.

(3]
9] :OI

o M

o-nitrophenol n;Up:nd_OEmsm_mﬂ
C onditi on YO Intramoleculax T”.,d_,.._;. ogen  bondali nA .
1. The molecule must have two gwups In such o way that one gqwup contains H-atom
linked +to o T&f_m_ m_nnrdjmmoicn atom and +the other gyoup also contains an m_mn.?.qsamoxi atom.
2. The wmolecule must be planar.

3., The H-bend must lead te fovmation of Live ov ux mMembered ¥ing.



— The lower olcchole ase

sun_dowmﬁ bond b

- With the Increase
‘s due to dact +h

carxbon chain) moieties . Thus with
of olcohsls ncreases- "This vyeduces

- )3&5@ lsomexic olcohels

due te decwease

Learn Chemistry Online

mn.m.;m misable wWith water due ‘o Formation ot
ettoeen molecules of alcohel and water.
-.m |n-.|w +m .Ipw Jm - 4m -
e e R e B
R A R H R

intevymoleculay

8 8 +m.,w

Trntermolecular H-bond between wotey and alcohol.

in the mumber of cavbon atoms  the (ater mvo_c&:._wm decvyeases. Jhis
at

alcohels have both T&&ﬂdﬂf..ﬁ ﬁlcm to OIV and f&mddTSO*vah ﬁo_r—m to

incyease In the ™oleculaws Em.mfﬁ Sm_n_ddvfomu_n chayvacter
water solubli nu

, the mo#c.fo;.}m ncyeases with 4he ‘Incyease ‘In deﬁnr_sm . his is
W velative volume of jd&ddduror,n ﬁOd-iOJa

————

w

7~ CHa O\
¢
\ ﬁf_ﬁ PIN N\ / i -
H
f nIu /nrv\ \Q - 3 }‘

// ﬁIw .
hydsophlic pavt S hydwophlic  pavt

_
I_,@& sophobic past

I&i odff_o bic pa¥ 4
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— The b.p and wp. of alcohols ave fim_jm« Hhan Sm_n_qonbafojw of compavable wnolecular weights.
It is due +o PpPresence of Jjnteswolecular H-bend Tn alcohols which cause association
ot molecules-

— The b.p- and Wn.p- ot alcohols Tncreases with increase n Mumber ot carbon atoms.

This is due +o incvease in  Van devy Waals attvactions.

— TIn case of Iisomesic alcohsols , the boiling point  decryeases wiith ncwyease in bwvanching.
because Van der Waals attractien decweoses with incwasing branching-
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— As the -oH gvouwp of alcohels contains lone paiyw of eclectwons on oxggen atem .I:mm ave expected

4 aiCc matuxeé .

to behave as base. But olcohols behave ags weak acds.
= The slight acidic chavactes of alcohols can be explaaned on the basis of the fact +hat the
hgdvogen atem s attached +to _:mms,& electvonegative oxggen atom , which attracts the electron
itseHf . Due to this attraction theve s o k.msmmsﬁm Lfor the

paix of the ©O-H bond ‘towovds
loss of Tmmqoamj as o yvoton.

- In other woxds, the gcidic chavactey of alcohol s due to the DU.._.;.m of oxggen P
accemodate negabtive charge ofter 4he loss of o. pwoton.

— Due to oddic chavacter , alcohols weact with mgm 0_mn¢oﬁom.¢<a Yetals to evolve H,.

R—O0—H + M —4m/— Dlww_... ._u..ru (M= Na,K etc)

— Plcohols olso show acddic chavacters when yeacts with grigrard weagent- Alcohols weplace

weokly addic hydvcorbon pavt of gwignard ,Bpm3¢
e, 6 & © e
R—O0—H + R'Mgx ——> R'—H + ROMgX
but weaker thon water,
nte alcohols when treated with

— Alcohols awe m.,.qojmmq ocids than +eymineal olkymnes
due +to fact that al\koxides ave convested

This s
watey - - P
RONa + W,0 > R-O0H + NaOH
Strong WNealk
acid

acid
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—This veaction shows that wates is a bettey proton dovnor ((-e. strongex acid) than alcoho).

Also this weaction shows +that olKoxide Ten 7s bettex pvoton acceptor thon 7amdubmm Ton.
e Spodivm ethoxide s a .@;Qd?am« base 4han sodium :an:dx.ﬂngm.
— Acetylides ave decomposed Gm alcohols to \ibervate Qnmfﬁm:m.

e & e O
R-Cc=cm 4+ R-OH ——m™™ R=C=cH + ROM
acid acid

— The wain structuwal featuve +hat wokes them weakey ocid thon wwotey (s the presence ot
clectron ﬁm.mDmﬂsm (+1) D_xa_ QrEoUp which 4ends to ncyease the ﬁmmﬁig 079.1@& on Oxamms.
Thie ™okes +the alkoxide ion less Stable than Tdh_;__dym_..m.m ion.

— The acid strength of vavious types of alcohol is

K
R>CH,-OH > ﬂ%nron > mﬂnnoI
—.._FN\ _N.A

p¥ima sy () Seconda qmc.v .Famo._mmw.v



— plcohols weact  with electvopositive wnetal to evolve r&n—qommﬁ gas and show
R-O0-H +

QY

CaHgOH =+ CH,COOH

Learn Chemistry Online

@LEpE = |

M —— R-OM

CaHgO0H  + ClCH COOH

Chloxoacetic acd

© @

- Plcohels weact (ith nm.«voxa_w.n acid in 4he presence of H,s0, +o qive ester- (v

mtam_ chlovoacetate

- MO - > @ -
o S0H /), OH | .
T e SN e Rr-gw pstrg Orlipe —uf o
R= C ————————— R=Cce¢’ =—mmm—=> R—C—50— R —_—
# -Ht - R-§- | <\ -H® +n®
O " | e O4 H .
Acid OM r. .
— Hi0
i -H® a RMW\%
N +HL
R— < —0O-F v R-c—0o—R' *
Este¥ +v®

acidic naturte.

e UW-.IP mg” an._fnm*ﬁu

+
- CHaC00GHg —+ H30
Ethyl ocetate
-+
||.Ib1h.l. C\ CH,COOGHe + HL0
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el - A ¢

(@) Reactisn with Dnmw.&_ chloside © -
CHE €Ol + H:O0-GHg — > CHyC00GHg + Hel
mc)&. acetate

Ace Wu_ chlo¥ide

W/ o= _ ® —HCl ]
CH,—c¥ +:0-GHg CH,— C— 00— GHs — CH,— € — 00— C,Hg
H Ser H m+r&_ acetate

— The ~eaction of olcohols with Uosuoa_ chloxide in presence of aq- NaOH ox pyridive is o

_uo.ju.om_omo.ﬁ seaction ond called Schotten- Baumawmm weaction.

<)
I

o
I : . I_ I Aq, NaOH o
&= L T it —y = +

T I ov pyridine C=0GNs

m?a, benzoate

& Agq- NadH or vd_ﬁ..nrjm s used +to wemove Hcl.
(b) Reaction with ocetic Qﬁfau_qnmm."-

f

0

—uad..np._dn. il
— n.IunnIOﬂ + CHy COOH

0 4+ R-OM »
CH,— /
3 ._M Ester
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s N
\! — I a5 N\ I o & I-I@ \
CH,—C¥ > nIul‘mllz _ ﬁIunninOI = _ OI.winlom + CH_COOMH
_ —CH, 002 T . ﬁ,ﬂ -
CH.— C — D¢ | Estey
3 I R—O0-H

— (nasedous MHCl &€ HBrx vweocts with aleschol +o £ oo QLIQ_ chlovides o O._Ia_ brorrides

H

]

C,HsBY + H,0

— &inpce <¥Yeaction (s vYeversible , a D_mramdbmsm 0,@9; such as Djran_#oﬁm 2inc chloxide o¥
anhygdvous oluminium chloride has +to be added +o

Supress the -wevevse
- The .waniq.,wm osder

vghﬂum.
of olcohols s

S®* Zp*>1°
- This ~weactien is completed thwugh Syl amd Sy2  mechanism

KReoctio L e ntrated H,s O

T adraoTon

1 20070_0 on TNDT.Jm with conc. H,so4 C.)n_md.@\o &nran_.ﬂnl;oj to foxm alkene. mv elimination)

Bl |« A

T P
- -

C=C + INO
H ~OH

A\kene

|mn..bn.I,~2.M maﬁ 4the basis of stob

osder 3°s 29> 10 .:w.& ot coxbocation)
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Nanms) &mrmmabioﬂ of olcohols into olkenes Tnvolved .ﬁo__orbwsm steps ! -
step- I Fowmation of oxonium sait

" ® 4
CHy CH,—D—H 4 H _— ﬁleﬂIplnw..I moxov,_cz.j Salt)

Step-11  Fowwotion of Cawvbocation by loss of paater

® ®
CH4— nIviG_n_u..I > CHg CH, +  Hp
H
Step JII Elimination of  pyoton from corbocation to +ovm  alkene.
H H @

Ilm. — N@ —— Ch,=¢H, E
~ - a _
H = Ethevne

— Some examples of n*m_,m_muﬁig Teactions are-
@) When m-butyl alcohal is heated with conc. H,S0, ot 443 Kk 2-butepe is formed.

EH CHobl  ——— c
CHi CH,=CH - - 7 H,;—=CH=CH- CH + H,0
3 - B 443 K 3 3 2

- w:.,.m~ alcoho) 2- Butene

— In this weaction, 1° casbocotion s Converted Into 2° carbocatior {o Iincyease SIT o‘:..+.m. -
2- Butene is Poymed as ,B&o« pvoduct and | -pButene |s bo.q:.mm as TNinaY ?«dmc?
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(b) Omran.qD.T.o: of mmnojn.o.qm_ and +ma¢.0«m ol\cohol s hojﬁt._ﬁ”:m four o¥ Morse carxbon otoms d..miw a

mixture of two alkenes. e-g-

g 507 H 04
DIm.lnIvl CH— CH3 > hI.wl CH-CH =CH, —+ ﬁI.w..hIH.nIIhIm

n_vI 713K

2 - Butanol
— Te olkene produced os the wojox produckt as pex wbaﬁumhﬂ sule which states +thoat “the

alkene which has @dmn.rhx Number of substituents across the double is ﬁa.mnmd .u_m foxme d.
Thus , in the AQbove example, 2-butene, 0034_..9..3._1.@ two al ikl Jronps is the wnoyov product.

L-Butene (Minoy) 2-Butene Ag&oﬂu

(¢) Dehgdration of alcohels to ethers:-
Comnc- H,;50,

- = o — - S - x
hIw CH~OH + HO-CH-CH, P, an CH -0 - CH; CH, + H, 0
L. Foymabtion of protonated alcohol (oxonium Ton) "
T _
.- .
CHy CH,—RB-H + HY 5 icH,- nx»lmur
2. Elimination of wateyx wolecule +*o fowmn  cowbocotion
H
x| (O]
OIwInI~|%|I _— CH,—CH, + Hy0
3. Attact of carbocation on amother alcohol Mplecule +o Horn oxonium ion.
@m....\ﬁ — s J_
CHaCHy  + u._uln:pnhi.u —> CH,CH,— O— CH,CH,
(=%}

H
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4. Oxonium ion |oses o pwton o fovm on ether: -
H
- —u® "
nI.wuﬁIN.l.OlhzunnI,w hI,wnhIpn.Dln:w.nxu + H
@ Ether

A 4

d) Dehydvation of alcohols using alumina

Al,05
OI.w..thon > CHya=CH, —+ H,0
&23kK
Ethene
AlL03

-5  CHz CHy O-CH,-CH3 + H,0
Uﬁmfv&_ ethey

S13 k
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- (D AT la {

- Diffevent alcohols give diffexent products en Oxidation. Thus oxidation of olcohols can be
uced to &mmijmﬁmr between vx..__Bqu , mmnojmoﬂm ond wmqibd& alcohols.

@) @d.:BDam alcohols =z~
Ce] (o]
R-CH,-OH - > R-cHO - R-COOH
H Cx. 0 + " B
P¥imary alcohol { by D,mmramﬂ H*/ RyC¥,0- nod.v.uxa.,n acha
Lol (o]
CHz CH;~ OH = > CHy-cHO —> CH;-COOH
m¢,m_ al\cohol H'/ kaCr,04 Dnmg_n_mja de H* / RyCv,0, Acetic acid
(b) m.mnoj.npna.w alcohols:—
RN (o] . R
CH—-OH ol /nHO
R H* /0 R/
mmnojmﬁm_ o.lcohol ketone
CHga (o] CH;
ScH-0H — Wn -0
CHs H*/ RCv, 04 CH;
Acetone

Tsopworyl alcohel
— Howevex ,under Jyastic conditions, the Ketone (s converted into DD.qrqud:P naS*O...?ﬁm.

fewer Nnumber of Casbon atoms than the cxigional a\cohol.
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but undev drastic conditions, they undergo

(c) 427.04& alcohols do not ijmﬁmo ox'idation
&mr&n_,.\DT.Oj +to give olkenes.
\dati

. i aal Not oxidised | fowxms alkene

ﬁanVu C— OH -
f+\rphqvo.~

L |
"Fa |

— @mrmmaommjbﬁg of diffexent alcobhols give diffevent products.

©) ?_._39& alcovol © -
R-CH,OH i » R2cHOM + H
2 Goo K 2
Alceoho |
(vapours +oxm)
CHs+ CH.-OH e - CH,CHO +«+ Ho
3 . GOoK 8
m*f% alcohel Tnmwp_mnrmnr
(b) mboujmbwm alcohol:-
R Cu R
/ﬁIIDI — /DHO + H,
R / GO0 K R ¥ i
Ketone
CH3 C CH
e o “ N 3
CH-OH 7 Ne=0 + H
00 a
CHg / 600K CHy P
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©) l_,muﬁoqm_ a\cohols :-
R

N\ cu
R —CH—0H >
/ ©00K
CHy
CH
3\ Ca N
CH3—CH~-0OH —
/ GOOK
Ch,

.rm.-.m - UCJ. (@} PﬁDTo_

L w1 |
! ¥ | ¥

R—OH -+ ﬁh__U

W

R-OH + sod,

v

~ This procedure (s best Hor md\3+7mm._m oh D.ra,

ond Ihc

R
\

\anIp + H,0

R
olefin

CH3
s

E=cCH + H
2 -5

O

2- gm?m_ propene

R-=€\ + HzP0y + HCI

Phosphosus
acid

+ POCI;

Phosphoyy|

Chlo¥ide

R-<I HCl

R=-Cl 4 HCIT =+ s0,.7

ha\ides bkecause Side pyoducts ave

@Emm m.\uor
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Step- 1 - Fosmobion of chlovosulphite

| &
R—O—H =+ e —£) > R-0-S=0
e p —WHC| n__
Cl )
D_Xa_, chloyosulphite
Step 2- Fowmation of alkyl halide
<) : ©\ )
cl + ,R—-0—-s=0©0 —> R-CI + O0-S=0 » CI + SO,

n_. D,Im__ holide _ m_



nlﬁ.I.P.IOI
,—« P+I
R-CH,~1

R-CH,~ NO2

H HNO2
R- C= N-OH

\

NO 2

Nitvolic ocd

/—\ NaoH

Blood ved cColoux

(due +o .ﬁogbﬁg ot
Sed- Nitwlate)

NN ﬁ,T_ .IOI
g\ ﬂv.?.ﬁ.ul
R-CH -1
-
L Agnos
R,-CH- NO2

/~\ HND,

R,C - N-OH
\
NO 2

Pseudonitryole

% NoOH

Blue colouy

CNo salt fogmation)

R,C —OH
,—\ P4+ I
RyC ~1
L agnos
ﬂu@ﬂl NO,
H HNO,

N o ¥eacti on

,’\ZDOI

Colourless
( No _)m chrogen at¥tached

with 2° Cavwbon)
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— Lucas 4mpmm3¢ ‘= An equimolar solution of conc. HCl and oanhyd - ZnCl,
R-CH -OH R,CH -OH ﬂ.uﬁIIOI
d

Hel ANnhy ks )Zﬁm Hel Pv:&m

ZnCl, ZnCl, ZnCly
No veaction R,CHEl + H,0 RiCCl + H,0
No T..«U._&mwu. .._.Cﬂd..n:r.u appears I_-Cdv..n_._ﬁnu oppears

atter five yminutes im gmmﬂoﬁﬂ_m\

— ud..:):o&m alcobol first gives nr_amrﬁo_m ond then acids nud.,.ubuj..jm same Mo of caxben a .
0SS the Od,.m‘-,.)b_ alcohol -

— WNhoﬁmndm olcohol w._qn.w ke tone ﬁ%gj-_:m the samre 50.0h coveon atems and then
acids containing lessex mo. of Carbon atoms.

n_.mxiouu alcohol gives ketesne ﬁoﬂ*.on.s_.a& lesser no- of cCasbon atem ae the o«;m._ss.— alcohol

and then aaids .Doﬂiuor,.?jw. \essew No- oF carbm aotomm as Yhe Ketone.

ACtion o hot C Op pet
- v_q.:jod alcohols give aldehyde-

mmnojmp«m alcohols give ketone
- Jmaf.DJ alcohols give alkepe.
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=  Pihygdwic Olcohols contain two Tamuox&_ QuEoOUps -
CH-¢Hy m;&.m:a &da col
WI WI CEthane-1,2- diol)

- I+ two hydvoxyl quoups ave attached to the soame coavbon ateom, loss P (Tl W
leading 4+ 0 wove stable DOaJD:&. compound takes place.

_0—H
I Ty > CH,=0 + H30

So-H Foymalde r&&m

Z»rra_ ene mra col
- Tt fe, Hhevefove, all %7&;10 alcohols hove oj.m one run_adxa_ qroup attached t© one Carbon
aton. However, few diols iogm_m chloval hydvate, Ninhgdsin ctc. ave Khown and stuble

o

I
ﬁ._/ \\OlI ﬁ/
c) — n.T.lj \

O-—H &
/ T
(8

o0—H
i

No-H

ci

chloval Ju«ﬁwn ZﬂﬁruLiJ
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2 N TN T ._..a.__. J

- nogvor_»smw Toc,_am_ twe hydroxyl gvoups ottached +o ditfevent carbon atome ove no??gam Called
m,mno_m ﬁn.._qmmrr word = O:&rcwlv sweet).
— hovd m__ano_ is used as suffix with the name of D_Im,nju.
- The welative positions of —oH govoups awe wepsesented vm ,T:QS.%m qreek alphabates —
1, 2-position —»
1, 3 = position — B
1,4 - position — Y
othex position — _uo_mgm.vsm__mjm m_uno.m.

JPAC OTNEC .

In this mamﬁg. _USmmmw mq.oumz chain of cawvbon atesms ﬁ%#&l_jm, the -OH mddc)um =
selected and the compound Ts mnamed as the jam.«dxm devivative of the coxresponding
olkane -
— The chain is numbexed in
Numbers

— Suthx - diol

Positicns of -oH geeuers  ove ndicated U.q NUMbeTs , and these MwmbeYs are written blw
the mame of hydwcovbon and sud x.

such o way that the substituents and —OH gVOUps get lowest



| S
HO— CH,- CH_—OH

' 2 3
HO —CH— CH— CH,— OH

“ 3
IO!OIPlI CH-— nn_._,w
|
OH
[ 2 3 B
th.uul mI — __OI — CHa
OH OH
CHy CHa,
\ 12 |3 4
CH— C—— C—CH,
|
OH WI
\ 2

CeHg — CH— CH- cns

o Bn

Ethane-1,2- diol

Psopane - 1,3~ disl

vaﬂovpjmi b\NI..n—“O—

RButane - 2 ,3-4diol

2,3~ nréﬁ_nrm_’vcwo.jn - 2,3-diol

1,2- mgfmba_n».rosm -1,2-di0)

Online

mid,mjm m,dno_

1,2- mﬁd_mjm m_m.._nb_
oa!.mi/&#&ﬁﬂ m_ﬂ_noa

SR
OR

B- p¥opylene m.xni
1,3~ propylene tho_
J-,...:Soi,&_njn m_aho_

lo
7 |z

« - propylene mfno. OR
1,2 - propylene mino_ OR

qpiwc.&.@:m mddno. OR
2,3~ m:&.msm m__mno.

Pinacol

H ama.ofm., 201N
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KMnOgq / H,0 oF
ye=c< - e—el
OM.P..\ i 3 OH OH
(osmium tetyoxi e) Cis -liol

— The oddition of these weagents to alkene i¢ ateveospecific and foym Cis- lcomers due to
%0«39.7.05 of n.mn:n pe¥m Qjmo.so...m. oY Osmate ester.

- The +*yan-diol con be mad*smw..mmi _um ac\d DQ#OJhnL .«.:3& OTmﬁ,.sm ot epoxide which i¢
p¥epaved by treating olkenes wWwith pevacids.

@ KMnOs o% 0s04 @_
o

OH

OH
Cis- nmn_ovmdfpsm- 1,2-dol

R Co00H . H
pevadid y @
e = it o
/ k ® -
Y W LM Ha 9. i B i P
o: OH
Or_/

H
H OH .
° 4495m| Pmn_ovm:+95m - __an ol
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Br. Iam qo_ammm
R-CH=CH-R —mM> R— CH—CH-R — R-CH—CH-R
_ \ aq,- Na,C0, | |
By By OH OH
HocC! Ian.qo_um.mm
R-—CH=CH~-R ——— > ﬂlhIImIl_ﬂ » R-CH—cH-R
H hlotous | aq,- Na,c0 | |
%Mnn,.m OH o On OH

2 -holoalcohol

— It may be pointed out that ramﬁo_amﬂw of the 2_-haloclcohols should be cowied out wunder
wildex  conditions since (n the presence of shmng alkall, they undergo ¥ing closure amd
foom epoxides.

quadfm._,w of dihalo alkanes olso mﬂcm <._3N__ holides os gide o,.dn_.cn._..m_

m_._rmmih alcohols can also pwxepared From dihaloalkanes through %D:ocm_jm veoction —

CH,COOK Hyot
R— CH—CcH— R 3 - R— CH— CcH—R 2 > R=CH—CH-R
( ) (nlacial ’ ) _ _
B¥ B8¥ acetic acid OAc  ORc OH OH
diacetate

QT ._.,n,:.....,._ LOTNPOUTNSL
Jd

~ The v¥eduction of D_mmrammm and Ketones ﬂo«;o:.m wvesults in the Lovmation of ﬂx‘:‘joq& ond

mmn05aoqu D.nofo.m _ammvmnicm.m. Socum.sm« .E.Zm ™oy O_morodmmc.nno_»d?N:%oﬂmcsmmd uﬁmnﬂrn
condiktions .
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— These ¥eductions ove colled bimolecular weduchons which takes place with metal in inevt
solvents such as kenzene, ether etc. , 0¥ under alkaline conditons.

o) CH; CHy
I ¢) Mg/ Benzene _ _
MﬁIuﬁﬁlDIw P> ﬁUIm_.Ih.Ih|n.lI|~.
@) H,0 I
OH H
& Pinacol x
Y ¢) Mg +3..._H CeMs _mrm
e A s —3 — C— C_H
2 Cg— C— GHs Benzene CeHs A,” _ g
@ H,0 oW oM

Benzpinacol

=) o

O« - ) H.O | |
: - | Radical 2
I e - e e e Gy ey C G e C= W
ﬁ 3 CH, CH3 cHg CH, CH,

— 1,2-Diols can olso be obtdined by +the action of geignavd  veagent on 1,2- dilcetones.

00 omv OI OI

T 2 R Mg X | Hsof ﬂ :
__ 0 - C=C=— cH » CHy—C—C—CH
CH,—C—C=CH, » CH,— C—C 3 3 1 _ 3

Ll -k
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- Dihydvic alcohels ave mmowe soluble Tn water —than .«jojof,am#“n alcohols due o OCP.:P_U._:J.

of +two —OH groups fox  Inter moleculax ran_aomms bonding -

Thes e highes b-p- and wo.p- than Wonohydsic olcohals of comparable molecular weights
This s due +to extenswe _J,mn_ﬂommj gj&m:m.

— Beause of high l-p. and (watex solubility | ethylene glycol used in automobiles as
ontitreeze-

_.|-J..q._

- @mw_ﬂw Dwm Tﬂmf_m viscous due to intevmoleaular T&mdcm@) Fo_ol_,sm.
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HReaction Q@ith = |lecTyopoOsSItVE mnetals 1 [Acw

Likke gozov,amﬁ._.n a\cohols, they also libevate _Jﬂ_mudm_m.j gas when weact with electropositive
metals -

Both Tmn_.«ox&_ Qroups do Yot Yeoct m,_gc.;ojmocw_m_ but wYeact one after the other.
Atter .«._mﬁnﬁ_a& one —-oH gvoup K the second weacts m_oc.:m. Recause after 4&9%5&\

Ffivst -oOH gTouP , on alkoxide (em foyrmed wWhich has +I effect. This alkoxide Ton Yakes
sewnd hydvogen less acidic.

1] "= Stle
= — A — ON R— CH—- ONa
R CH— OH No R CH — ONa Na.
_ . o _ — | &
R—~ CH —OH R— cH —OH high temp. R— CH —3 Na
~edCct ._,.-._ M wl N __.._. 'Ta| “_M\J.\..r. 'R No \ oes S

LiKke goﬁo_san_ﬂwn .Ofnmufo_m: ,IDNM. veact Lith Tamd\omm: holides to form the 0Oﬁmmv05mw5.w\
or..jo;omms deyivatives.
The ~eaction takes place in two steps.
CH,;- <l
CH,—OH HC| m:»un_ ya| - "
| o >
CH,~OH 423- 433K CH,— OH 473K CH -cl|
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— The displacement of second hydvoxy! gwoup is wnove dithicult than that of the fixst one. because
wseplacement of on —oOH QTP by -ci Feduces +he ovevall electwon n__wjm._J on the Yemal 5._5M\
oxygen due to strong -3 edffect of chierine. This wnakes protonation ofF second —oH
geoup dibHcult and hence yequWired higher temp.

.,..p_,\.__L..:
o Ox_n__D.Taj of @:,__Du_ gives diffevent —uﬁvLCnﬁm. nwmmumjnp_jm OoN +vyeacton condition oand L..n&_um
of Yeagents-

— The oxidaton o _wm_ana_m takes place with o3 without cawrbon- carbon Lission.

( A D Xidation NVolvying C =« bond Siss\on:

p- |

(a) Oxidaton with lead tetvaacetate
R— CH— cH—R' + Pb(cHygo0), > R—CHO + R'-CHO + 2¢H00H + Pb(CH300),
_ ﬁ_.,I ov
OH ﬁfﬂopnv.ﬁ.

— This veaction is mot only importunt For -the formotion of oldehydes , but also fov _oQ.Ism\
the position of +two -owW groups (n the 7molecule as the +wo covbonyl carbons of the
p¥o duct O__mnramnm ave o.qmmq nal cCarbons _Umbﬁﬁm the Tamddxm_ groups.

- T,rﬁ nani SYD?

- A .r<n embeved cyclic est¥ex as an inter mediate s Foymed which C%h_ndaonm on oxidation-
veduckien pwocess Tesulking in the cleavage of caxben- cavbon lond.
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{ COCH4
R— CH—0O—H ,OA =t
, . —+ ~ Pb (cHyc00), > f \_uw (chgco0),
R—CH—QO—H O B ol R— €H—O
. CocH,
._\I_urﬁnIunOadr
R—-—CH=O0
: -+
R—CH=D

<Iiad

— l,2-dicls also undergo c-c bond anQchm tpon treatment with an aqueous solution ot

peviodic acid, H,TO, (HIOL +2H,0). The active species (s peviodate arion, H 410"

oH OH_
R—CH—-OH HO | OH R = CH =0 __I.o.:_.i
R m: oH - o ? _ 1 4
= Io\:/o| R'—cHu—0 7 _n_v/om
0
,. O
R- CH=0 R=CH=o 1 o
\ 4 ) -J0~ ; _ ..\Hlo
R'—- CH=0 3 R'—CH -0 I\
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CH,~OH Co) CHO Col COOH
| —y | G
CH-oR CH; OH CH,0H
O__mnb; OD_&DO_:.D D.___anorsn
[o3 Di.mfamm acid
%mou
CHO fe] CoOoH Co) COoH
_ — | > Wt — _
CHO ' CHO
nn_&oKD__ Oxalic acid O.__n..._oxe.__.n acid

¥ '
y

— \bmsan—a\ﬁhﬁ.g of 1,2-del m._<mm diHevent products with diffevent .qmnvm.@.5+m
@ When heated with Dﬁs&m ZnCl,

(b) When heated alone

|

CH - OH
CH;— O~ H
” ,
cH,—-0 — H

a CH3
Tﬁ:an_. Zncly e M..IO PnnTD_mnf&mm
CHo
> 0 & H,0
T1A K _ P 4 - &

CH,
m..«r%n:n oxide
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(©) When heated with conc. H,s04 " -

CH,— CH2 CH,— CH
< 2
no” SoH —-2ZH 0 P N

+ o " o
HO H H,s0. , A F
p »

O

Dioxane ﬁnm_n:n ethev)
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Mmati1oD O &V_. aCEetals
t

— Wwhen an D_B_msam.m. oY o WKetone is treated wWith an alcohol jn presence of an acid B#Emﬁ
it fowms wmgln:bi.ﬁum colled oacetals and I.w#.nv_m.d.bm_umnﬁ(m.m‘. These products ove formed

by condensation of +two -oM growps of alcoheals

with one "melecule of cavbonyl comypound.

— |,2-diols <weacts Wwith ho....oasa— compounds In similay manner to fowm nah._.n acetals and |Ketals

CH,— OH

T i
4+ 0=cC

CH,— OH S H

CH,— OH

g " a
+ 0=c¢

CH,— OH SR

—~This Yeaction used in Odmnv._ﬂ .wazianm,.m
is gwmquo*mh_ _ou oca Tdnﬁdfmu..u.

h® ol g

v

_
DIPIIO\ N\H

nin__,n acetals

H® e ™

\

|
SHiTT © 7 NR
ﬁ,an__.n Ketals

fox ﬂ_udo.r.aor._.sm. the Oo,qu_ Jvoug- The

Cavbonyl ¢group
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| ¢ { I@ | i
CH,— C— C— CH 4 CH~-~C—cC =CH
_ \ 3 mnDﬁ\D:mngnaﬁ 3 ( s
OH OH Ch,
Pinacol Pinacolone

— Similay type of weaction is obsewed with other 1,2- m,mno_m anad such dmoﬁ‘bjmmgmsﬁ e

no:mnf.én__m knowyy a2 Pinacol- Pinaceolone ﬁpxﬂpﬁmoéoiﬂ

m}ww-u. Protornation of 1 2-dial step-1f Fowmation of carbocation by loss of watey from diel
Step- Il Reawangement ot cavbocatien _om 1,2-vucleopbilic shift to give protonated Kketone.
Step- J¥ Depeotonation ofF protonated Ketore to qive pinacolone.

cH, CH
CHz CH3 - Sy GH3 Hy G0
_ _ P —Cc+c—cC
CH.— Cc——C— CH CH—C—C—CH S CH C Hy
OH OH Step 1 OHW ™ 2 Step 2t HO
d ® d step IIL
/g\ 58 gm.ﬁ;&_ shift
CH i
Vo step N s 30 CHa
CH,—- C —C—CH — —_— - - —c — C
CH4 HO ﬁT_..w Ian nI.w

Pivacolone
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— The dviving foxce for the migvation of the methyl group is pwovided by the yesomance
stobilisabbon of the veoawxvranged ien by the attuched oxygen.

- In cose of unsymmbrically substituted glycols, the positive charge 1s genevated on that
caxbon Which s best able to suppostit.

Hg CH3 GHs cH, CMs
%n _ +H? le—)\ |,2-CH, shif+ |
| _ —Hy0 . &
HO OH OH s

— In case o%f oabove ~Yeactien cavbocatien is pvoduced on the vr&va_n&nm cavbon vathew
than ON +the .ﬁ)m;&fh&n& Covbon because of yesonamnce stablilisation of the fPoxmer.

=~ 3

eaction DTN pnosp norsus nalae’
DIP‘OI PCla nIu.lh_ PClg e Ihﬂ._
CH,—OH CH;~CH CH,C
m.I.ﬁ_mSn m_aho_ m.I.&_mﬁn Dfﬂo«dra&.«._j \,2-dichlowoethane
CH,—OH CH - Br
3 \ + 2 mu@.ﬂu — 3 \ ~+ wa_vow
CH,-OH CH,—Br

mfm__mdn w_dno. mt.a&_njn dibywsrmd e
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CH,—OH cH ;- L —1. CH,

\ + 2PL; —> ~ —_ ]

CH,- OH CH,~1 CHa
Etylene m_ano.. mzs&F:n ditedide m,m_)ag ne

" 5m¢ov.nv

CH;OH s0Ci, ERE
_ |

S =
CHi; OH chi—07
cyclic sulphite

o

CH,~OH a* CH;~0COCH, CH, OCOCH3
\ t CH,,O0H —> _ \ _—
CH_ —OH CH,0H CH,COOH CHy OCOCH 5

T

v

m;a.msn mﬂdﬁo#

Ethylene glyco)
d 8¢ diacetate

"MoNoacetate
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Find a¥IC nACOnhDI
)

A CTVOT

e ﬁq_j&n_d..n, alcaohols contain +hree Tuaa.ov&_ groups ottached to three adjacant B¥bom o .
- (General Fovmula CnHan- (OH)a
— The intvoduction of 4hivd —-OH gvoup in & diol molecule Yaises +the Wo._rnm pont ym Glosut JooK.

This olso incwyeases <._,mnou.,+.m oand the wakes +he alcohol "M™Move Sweet.
The increase in Go.___.:m pownt s due 1o ‘incyease n numbex of -oH YrOLpS-

This enhances +he extent of v..an_dom_mj 607&3& Q.U:TTN_ (association) and conse quentiy

increases +the boili ng point.
- The simplest ond most impostant trihydric alcohel
as @.mnmqof It s also kKnown as m__n_nmi:m.
= Giycevol s found in oll Matural fats and oils as m.aomua. esteys of ,oﬂm chain hm¢u a<ds.
— Fatty acids present in glyceryl estexrs ave palmibie acd (CisHy, cooH) , Steavic on.&mn_azwmnooi

ond oleic acid (C3Hjz, coon). Esteys of these acids ave called g\ycerides.

is pP¥opane-1,2,3- txiol comnmoniy Kneown

ﬁ_uIMOOﬂ_qu_ n_quooﬂ.quu n_quOo CiHss
CH 00 CigHy, CHOOCHHa, CHOOCyH3s
| | |

Tristeavin

Tl palmitin “Toiolein
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— Noame of alkane, Positions of thwee —-OH gWoups, sufhix - txiol

| CH;~ OH
| -
2 CH—O0H Propavne - 1,2,3-t¥iol

\
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— Fats and oils ove +txiesters of &Jnmao. and long chaan hoﬁg acids( palmitic, steasic and oleic ac)
They ave Tamdo_ammo_ with alkali +to foxm salt of ~o_3m chain ﬁbm....m acds which ave also called
as S0ops-

CH,0COR CH,-OH
\
A_nx OCOR 4+ 3 NaOH —— CH-0H 4+ JRCOONa
| \ Soap
DIPOOO_N CH4;OH
Fat ov oil Q_N_R«o,
1) \dceTol YoM the Spent ,Q e _Ub_.r - O.riu ._ Nad sty q d

= b«m,_,mu\ Tamdo_am.—.w of fats and oils, soop s Salted out rum Dn—m..jm codium chlovide +o
the weackion mnixture (which s then HLiltexed . The Fillvate obtained afterw xﬁ«:oc._sm +bhe

soap s Rnown as spent lye.

- Spent _dm contoins 3I-57. &,mnmqo_. free alkali, some soluble soap, sedium DT_cn._ﬁ_m‘m_Lm_umjmmn_
immpurities and water.

— The spent lye is allwed +o settle in setling tank  heve most of the suspended impurities

settle down. | |
— The deconted solution is tonsfeved 4o a xeatment tank where it is Lixst treated woith dilute

HCl to Teubsilise vnost of fee alkali and +hen with aluminium sulphote Whick precipitates
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+rxee alkali as aluminium 7an_qox.mm ond soluble soep as aluminium Ssoap. This is Filterwed oy
passing thvough a Hltex press and token to O Stovage ‘ank.

— The dilute solution is then concentroted Undery veduced pressure in ceoncentration pan Cm._Jm‘
low pressuse steom fox Tm0¢5m~ when Tnost ofF +he sSodium cChlovide separates out .

~ This 1s Hilteved ond +the Piltrate s decolourised with animal chavwal and subjected +o

Vacuum Aistillation.

- Q,anmdo_\sifm Obtained | is 0.3.-.0:..5«0+m£ 90-957 puve.

& (5

e AT I Y -.iq ﬂ%..n..“:: s._».*.,ﬁ.,.n.na .!__

Figi- Flowxchott mroE‘_S& vecovery of glycewol from  spent ,am
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— The highey .PUI.N_ acids vequived Hor +the wanfacture of candles ave obtained by the T,mm«a_m_m,a
ot ‘ots and ofle with swpevrheated steam C,w._sm sulphuxic acid as Catalyst .

— These .ﬁowf oc\ds ase CmtD:m solids and ave “wemoved r,.a filbration. The Hfilvate is called
sweet watey.

CH;0 —COR

CH,~OH
_ \
CH=0—COR <+ 33JH,0 ——m—> CH—OH - RCOOH
\ sSuper , Hignex Latty acids
CH,—0 —COR heated CHs; OH d
Steam

mSOxM solds used in the
manufactuve of candle)

— The sweet water contains woter and m._dhmv«d, or_ojm wWith small amount of Volatile
how&u adds. It s

neutyrilised With sodiumm Corbonate ana mCLozmmnan Ap steam distillation.
Volatile .ﬁminm acids Foym mon-volatile sSodium Salts and ave left behind oS

Tes) d e
while dilute solubion of m_mnmu\o, di stils overy.

The dilute Solubion, thus obtained s cConcentrated undey Vvacuuwm and purified -

ETNENTat) o ¥

Yeast Yeast
C,2H,29, - 2 CcH,0¢ ||.,.|v CH,OH — CHOH —CH,OH
H20 Na, 504
Sucryose

O.__mnmud_
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Elecksic HiO0T o Ca.(OH)
2C + H, > He=cH ———> CH,— CHO a2 C H-COOH ol 25 (EH00),Ca
axc _I.u+w
wt Reduckion ... _ . _ T_&
ST e CH,~ CH—CH — Hy- € = CH
S ———— N . nw ’ Na /c; HOH -3 . distillation
H
Cly NaOH noci
- - b —CH—CH=CH > HO-CH_- CH—- CH -OH
773k SN, = CH=C By “  Hypochlovous * ! =
D:d_ chloxide D:m* alcohel acid
O:mnmdd. - P~ wonochlovo
5&&15
Hoc\
- C — 2 — L NaOH
HO -CH,—CH = CH - <) HO-CH, mI CH,~OoH p
m_ OH

Oiﬁhmdo— -of, P~ dic T—oddfdn_.q.-.b gin&«d_

/_\ 2NaOH

Vo

HO—CH,~ CH —CH,— OH

o

nn.uﬂch_
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— Glycewol s Colousless, odourless, hyguoscopic and viscous liquid.
Hwo._::m point > 563K (decompoesed at b-p)
— Specdic mada._*m is 1:26S at 233K

T+ s Misible WwWith Wwater due +to Od.w.,_pru..:.wm ot thvee rmo_aoxa. JTOUps toe Y&n:dmmj Tojn:sm

with  Wwatey .
T4 is sweet in taste-

“hemical weachec

] o " \ - -
2eact oY vth elect

!

-1V

Like monshydric D_ﬁog_mwwﬁahmﬁo— shows acidic chovactex towasde electyopositive Tnetals .

CH,OH
\
CH-OH

\
CH;OH

CH,OH
\

CH-0OH

|
CH-0OH

e @ e
CH, O Na CH,ONa
& _ Na _ Na
..Ilr CH-0OH > CH-0H > No ~veaction
Room +emp. | Room e p ) e .mu Higher temp
Ch,;OH CH;-O No
Anonosodium Salt disodium salt
CHy— O—CO—CHj;
(CHac0), O | ,
> — CH — O~— ﬁOIth D...._.dﬁm ua’ .¢.—JDHQT§¢$
(W) 4 Di.wn.oc \ .
a CH,— O— CO-CH, (Taiacetin)
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- "
CH,—OH CH,- C\ CH,—Cl
_ HCl | |
wII OH |.|Iwm,wrn ? D_II OH CH— OH
CH;s OH CH- OH _ =
2 2 CHy Cl CH,—C |
(Majox) .
“ HCl _ .Q,.;o_oi lovo | PCls _ c
X ¥ X _._ [ j y ol o ' 1) ) DI' _
N o - ﬁ cl
m:ﬁor CH,— Cl CH3
— aY DAy
CH-Q CH-ClI
— _
CH;- OH CH; OH |
(Minox) ; C,s_.so_%u = PClg
\ colhud® _\_ G __,.L_ Tl , A -} A \C A
— Reachon with HL
&l
ﬁIPIDI nIP.H M‘_IP _an wfu .’I.w
-1 L
| snm S _nIH -t €M .. SRS T .- ,_,.I . P n—IH
CH-0H \ _ \
| ) “3H,0 L n_IpH CH,L CH2 CHs
CH~-0
’ (unstoble) Ayl Tedide (Lnstable ) P¥opylene 2 - lodop¥opane
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— Reaction of m.ﬂ_nmﬁo, with conc. HNO3 In the presence ofF conc. H,504 at 2@3 K m._cmm m_m_nmqm_
t¥initrate hqu._ﬁ..?om,anmq._:m.AZQV which s also called Nobel's oil.

CH,—CH CH-0-NO

_ . HNO 5 /H,S504 Tl <

CH —OH =3 CH-0-NO,

_ 283K |

AL )
- & H,o® vy
" @ @
CH,—O—-H <+ NO,¥ —> n:vl.n_ul NO2 ———> CH~0-NO,
: . | - |
| - e ! < |
| - _ i
H50 2 :

- O_:,._S&. trinitsate s a st_m poisonous oil  which explodes c,o,mﬁzm__ when detonated . T+, wWas,

thezefore | widely used as an explosive.

— Tts usefulmess was, however, limited because of its r,_mf Jmonic.&m which Made -tramspovtation
o vewy hazavdous task .

— Alfred Nobel discovered that when this oil 18 absorked on Ikeiselghur Wt could be transported
casily - This Loy e called dynamite.

— It is outcome of +the income Hyom +he patent of dynamite that the coveted Nobel prize were
instituted-



— Howevers , NOW -Dio_n.n,_w &aﬁ?g;m

i trate.

CH; ©O-NOy
_
CH—-0-ND,

|
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is psepaved oy :mﬂsm saw-dust 0¥ Wood PpPUlp and awmmonium

Detonation =

CH OH

\ COOH  a3g3k
CH—OH _ ———
| T Coon WO
CH;OH

— This weaction

18 used +o

used as ﬁDg,auﬁ

- L m_dnm«c_

and oxalle add

CH2—CH

|

CH —OH +
\

CH,— OH

> 12C0,

CH,0C0 - COOH

|
CH-OH

_
CH;OH

anm,.,o_

—C0q

monooxalate

convest oxalic ocid

4+ I0OH,0 + eN, +0,

CH,~

_

CH-OH

O-CHoO

H,0

ﬁ.ID..nOI

Q_dnou.o_
Monofoxmate

into  Formic ac\d

heated at 533 kK , D:a,
CHS
COOH S3A3K I}
\ ? CH
COOH \
ﬁIUOI
D:a. alcoho

h

CH;OH

CH-0H + HCOOH
{

CH;OH

in which m.dnmﬁu_

alcohol ie formed -

+ 2cC0,
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CH4+ OM CH,

_ A KHSO4 I\

CH-0H 4 CH

CHO
CH,—-OH
: Acxsolein (unsaturated D_mm:mmmv

CHa~OH CH,—OH € O0H
| (ol | Cod |

CH—O0H e —— CH—CH — CH—OH

OIP.IOI ﬁﬂ..u
\ | \

CH—O -
\ " Q_mnm«ﬁmm&@m Q.anmin acid Tastronic adiad
CH,—-OH COOH
Calycesol Y | Lol | Co] COo0H Col
o —— co == U, < oy the
CH,—OH COOH oxalic acdid

e,rmmgrmonmrdﬁm Mesaxalic acid

— The mnatuve of product(s) depends upon the type of the dmpmms*
mesoxXalic aciad 1s fosmed.
onda toxtyonic acd

used —

() With hismuth Mitrate,
@) with dil HNO0y, mixture of glycexic
(i) With Cconc HNDg, w_ruhmd‘:n ocid is Ffeymed.

s abtainea.
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(v) By¥, watex or¥ Fenton's Teagent ( B0, + Fesoy), vnixtuve of w,nm«D,&ﬂramm ond &}N_mﬁvxm acetone
called glycevose is obtained-

&v) With periodic ac\d, %o«gﬁ_umvaum and fovmic acid avwe lﬁdq?mm.

HIO4
HOCH,— CHOH- CH,OH >

HCOOH + HCHO

— As on ontifreeze in ocutomeobile ~vyadiaters.
+he goschdnjn,jm of cough sygwps, lotions @tc-

— In the pyepavation of nnaﬁﬂg._g.

— In the prepavakion of glyptal Which is used in the preparation o} poaints and

_Ob..cm«m
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