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Which 1s called as grain alcohol?

» Stability order of alkene: More substituted
alkene is more stable (due to hyper conjugation)
» Ease of dehydration:

ALCOHOLS

Continued from 25t November..
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From Starch: A suspension of starch is made
by heating with water at 50°C.
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> Germinated barley called malt is added. Malt > Alcohols when heated with conc. H,SO, at 383 K
contamns diastase, which converts starch to (110°C) give dialkyl sulphate and at 413 K (140°C)
maltose. give ether. At 443 — 453 K (170 - 180°C) they
2(CeHio0s)n + nH20 _ousiast  nCizHz2On1 give alkene.

# The mixture is cooled to 30°C and yeast is »  Alcohols when heated with alumina (ALO,) at 513
added. An enzyme, maltase produced by yeast — 523 K (240 -250°C) give ether and at 633 K
onverts maltose mto glucose. 3B0'C) give alkene, .

R s o | 19 g nlke _ _ Dr. Krupakar Pendli
CizH201 + H2Q __matase , 2CsH1206 »  No rearrangement takes place in E, mechanism.

> 7 \ PP ST ' Centre Head
NMEASC CONVETS gIucose 11 4% I . : . .

= Iy'm.a it mmt‘_:t qu":' 1“" IF g ‘_} = Note:Primary alcohols undergo dehydration by E, Urbane junior colleges

| CoH1200 SrT——— 2CHiC “f”” + 20O mechanism(tertiary or neo carbon is not present

» Mu!h}rl ala.:nlvhul IS F-r::pan:d trnmlwu?cr gas at B poistion) while secondary and tertiary 7893774888
unrn.:hf:d with I_I: in rl-r.-:m.ins:u ol oxides ol alcohol undergo dehydration by E, mechanism.
d;.hrr.rlmlun‘ll dm.:l .ﬂni.: It s also prepared by the > Regardless the type of alcohol, however, strong .
partial oxidation of methane. acid is always needed to protonate the O atom |
CO + 2H» Zni, Cry()y , H00atm, 600K, y CHiOH to form a good |EH\“ing group. R - l‘,l OH 20, No reaction
g T »  With 1" alcohols, however, loss of the leaving R
2CHs + On po o 5 JCHIOH group and removal of a proton occur at the same Carbion beativia ~OH

- T\r‘.lin.l::raliﬂli'ld_ methylated spirit : 90% present in alcohols is a very reactive group and time, s0 that no highly unstable primary group do not h%'._,,‘.,:
rectified spirit +9% methyl alcohol +1% the characteristic reactions of alcohols are the carbocation is generated. hydrogens

: ;h:lmir:um oil and ililpurplc di}":' 2 - reactions of ~OH group Rearrangement in the Alicychic ring: »  Oxidation with Ceric ammonium nitrate (CAN)

3 n#,“?;!f' mf:l:‘ Iﬂﬂi spirit : 95% rectific # The reactions of hydroxyl group consists of In case of cyclic alcohols whenever a isa very selective reagent for the mild “-""-idﬂti_““

5 [qi.“::uun,:i '_‘:;';:“h::l: “ G s st either cleavage of C - O bond of the cleavage carbocation is formed outside the next carbon of primary alcohol. The reagent also oxidise

: : as X : K St Sakias aromatic methyl group into = CHO.
contains CuSOy, pyidine or methanol. Industrial of O - H bond. u}nm ofa ring, ﬂ.n]: l:xpdn:-:m:'u may takes place. YIEg ~..I-1
alcohol is also made unfit for drinking by adding #» “C -0 bond is weaker in the case of tertiary Examples of ring expansion: CH,-CH,- OH—"5CH,- CHO
methyl alcohol. alcohols due to +1 effect of alkyl groups while —_— -
Physical properties of Alcohols: O — H bond is weaker in primary alcohols as ony — 3¢ ~J g |;_{-u4@7{1|__u“ CAN suco—{ N—cHo

» Alcohols have higher boiling points than clectron density increases between () — H bond | Y w
hydrocarbons, ethers, aldehydes and ketones of and hydrogen tends to scparate as a proton. e _,:".n,q,,, #  Manganese dioxide (MnO,) is selective and mild
comparable molecular masses. Alcohols have # Hence in O - H cleavage, the order of oxidant. It is specific for allylic and benzylic
greater intermolecular attractions arising due to reactivity is Primary > Secondary > Tertiary 5 alcohols.

.ntewﬁu‘hr hydrogen h.f.;}dg_ The Itﬂ.dfl'li:}f of ?.nd m C — O cleavage the order of reactivity ,.-:!:":‘.‘.f."ﬁ‘.‘f;:' ¢l :u.:n!d: il H.C = CH - CH.- OH M), H,C= CH - CHO
formation of hydroegn bonds is 1° > 2° > 3" alcohols is Tertiary > Secondary > Primary. P Caeniios

» The boiling points of alcohols increase with an » During O - H cleavage proton is given out | ﬂppcﬂam?rﬂxlfi?lhﬂn: 1 E‘urcuclmn_m'r:ll.lh'm;
increase in molecular mass arising due to vander showing that alcohols are acidic in nature. te axxistion of seconcary 'llmh{ﬂb Wl a

Gz : : ; ketone and a base to the corresponding ketone
aals forces. » However, alcohols are weaker acids than water. s, ol of the alcohol

# Alcohols and ethers are functional isomers but This is because the alkyl groups in alcohols have Reaction with HX: The reaction of alcohols R 1 - OH —AocH

. - : . . ol affan : 3 = iCH = OH —— et
l‘ht hf}lllﬂgd!!ﬂlﬂl‘ l;tl‘ a];ﬂhﬂi |','lrgrfﬂ[f.r {hﬂf} | effect. “.“h HX [x ' L’-L Ht‘} is a Eunﬂﬂil method o ] O g
PAIEAPONGMG CLUCT VUL O ROEIELIN.© » Hence the following order is followed in the acidic prepare primary, secondary and tertiary alkyl R-CO-R+CH,- CH(OH) - CH,
mtermolecular hydrogen bonds. aativafiloetink hatide ;
Eg. Order ofboiling points : Methanol < Ethanol < e Fri-l-nar i W : Haloform reaction: Compounds having methyl
Propanol < Butanol. 3 : r ¥ CH,- CH,- OH—" CH,CH,Br + H.O keto group react t'ﬂpld_ly with halogen in presence

» Incase ofalcohols with same alkyl group, boiling S SRR > M bstituted alcohol Il R
' . . . ) - ore substituted alcohols usually react more _ : . '
point decreases with increasing branching, » In general the reactions of alcohols may be Morsma R -CO - CH,+ 3X,+ 4NaOH —» CHX, + RCOONa
: _ divided into following three categories. g ' , . : ) .
Eg. n-Butyl alcohol > 1so butyl alcohol > tert. Butyl I 2 7 »  Ethyl alcohol gives positive haloform test.
alcohol (a) Reactions involving the cleavage of O - H _ i e _ _ ) |
: bond [[ Y H]“r“h substitution or removal " {.]'I'dﬂl'l.'l"ﬂﬂﬂl‘k'li}" ofalcohols with HX mﬁm‘nl C.H,OH + NaOCl M"_}{.fl’[?q + HCOONa

B AKDERN MG SORINS I Waer s &5 Iydopin f hvd i Icohol >Secondary > Primary. > Secondary alcohols having ~-CH(OH )-CH, grou

bonding between molecules of alcohol and S ORI U8 RO SO I ey 39 »  Primary alcohols form R — X by S, * reaction while I T ’ e
o nucleophiles) : o | also give ormiest.
water, g , : secondary and tertiary alcohols formR-X by S : z

»  Solubility in water decreases with an increase in (b) Reactions qulwng the :Fem'age E!I r.:zu'bun reactisn: Esleriﬂ_cat!un I_THEHI‘.III: rn_:mmc:m of a
the size of non polar hydrophobic alkyl group, which — oxygen bond [C - ':'H_] with substituion or » Because carbocation is formed in S_ ' reaction of ORFIEAC JoKis Wll.h%an ﬂh?ﬂhﬁi o n'.*l"
REl removal of ~OH group (i.c., aclohols acts as secondaryandtertiary  alooholswith H X , an acid ca?dlyﬂ :‘"urrn:-.l an ester. This reaction is

N ] lectrophiles) ‘ L S aa called a Fischer esterification.
Eg. Order of solubility : CH,CH.OH > € P ‘ carbocation rearrangement 1s also possible.
k 2 " . . z ) 2 . ! b 500, y ¥
CH,CH,CH,CH.OH > CH,(CH,),CH,OH 151::: I;leal.";lun;‘;ﬁ I:n:;nhr mlg both the .-;.:;zmz:gr.hﬂ: Reaction with PX_: The treatment of PX, with _ R-I__I-L_m M H {-m:]::-mm r Il:nd.

» Among isomeric alcohols, solubility decreases alkyl and the hydroxyl groups of the alcoho primary and secondary alcohols forms an alkyl #  Ths POBEVIOE 5 B0 “:":l'-” tbrium.  According to
i el R b e e
Egﬁlunl. ‘I’:?l}: 1:1:11!11}1 > |sobutyl alcohol > ::;:TII:;”;_} :: -,: I,I;, ":Lt: :Illl:: t ﬂlL{;:glaT;tl“ |I|lh R- OH + PCI, — R - Cl + H.PO. s formed.

L] suE s i 1 _ S5 o = Pt Note:Esterification ofa carboxylic acids occur in the

» The boiling point of methanol is 670C. This reaction is acid — base reaction. R- OH + PCl, — R - Cl + POCl,+ HCI presence of acid but not in the presence of base.
Methanol i1s highly poisonous in nature, I Base removes a i h boxvlic acid

i : ; = e - : ; ‘ . proton from the carboxylic acids
Ingestion of even small quantities can cause =RV = 2he U0 :”' (M =Na, K etc) Oxidation of Alcohols: Alcohols are forming a carboxylate anion, which do not react
blindness and large quantities causes even death, : oxidized to carbonyl compounds depending on with an electron rich nucleophile.

» Fthanol is a sweet smelling colourless liquid. 1t Eg: C,HOH+ K =CHOR+ OH, the type of alcohol and reagent.
is soluble in water as well as organic solvents. > Nistal odithes remot with l:. Bl i » Oxidation occur by replacing C — H bond on LUses of Ethanol:

Its boiling point is 78.1°C 23 ¥ o _ TSR EIRE O PR . ST the carbon bearing OH group by C - O bond. 1. Ethanolis used to prepare alcoholic beverages

»  Ethyl alcohol has burning taste and burns with 2 B »  Primary alcohols are oxidized to either aldehyde or 2. Ethanol is used as solvent in perfumes, paints,
blue flame. A mixture of 95.6% ethyl alcohol R-OH + MH — R - OM + H.,(M = Na, K etc) to carboxylic acids by replacing either one or two varnishes, dyes etc.
and 4.4% water forms constant boiling mixture . : C = H bonds by C - O bonds. 3.  Ethanol is used as preservative for biological
called as azeotropic mixture. Since it forms an Dehydration of Alcohols: Alcohols whea specimens

By 7 . ¥ DS : i 2 4] i i o . o
addition compound with CaCl2, it cannot be used |‘|L1!-li...i.1 in presence LTI conc. R - CH,-OH —“5 R-CHO —"L R-COOH ¢ SRR R
for drying ethyl alcohol. H,S0, (170 - 180°C) or H,PO,, ALO, or PO, » Secondary alcohols are oxidized 1o ketones by ' acid chlf;m frs ig dn[:hrn‘; ethyl iodi d'; el

»  Ethylalcohol is obtained from starchy grains and undergoes dehydration to form alkene. replacing one C — H bond by a C — O bond. 5. Elhf.;nnl e H*'i‘ﬂntifi'ﬂE?.ﬂ i'n coi radkinbons; spici
s0 s called as grain alcohol and as it 1s a constituent Eg: CH,-CH,- OH &% 4,4 C=CH,+H.,0 R.-CH - OH -5 R,-C=0 lamps and as antiseptic.
of wines, it is called as spirit of wine >  Order of ease of dehydration of alcohols: » Tertiary alcohols have no H atom on the carbon 6. Ethanol is used to prepare power alcohol and

Chemical properties: The hydroxyl group
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with OH group, so they are not oxidized.

natalite, a substitute to petrol.
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