
CHAPTER-2 
Alcohols DATE 

nroducHOn.- 
The hydny defrrivesa aliphatyooo

bamed by he ep/acemer 0r move yomgn ao 

ms of the dphatPe hydorbons by the Som� nUmba 

O OH (hygrony gup) pom he oyerer Corbo) Homa 

Cattedl gtebhol.
General e presen tah'on CnHant/OH 

�omé nomba 

R-H R-0H 
-OH 

A-0-HtK ROK. A-OH 

qlcohol

aIkane 
fronp/e

CHacH20H

Eth ono 
ethyl a leahol 

CHg-CH2 CH2-CH cHa 

OHH 
Athy/ene 

ycol 
Onlycewl 

Glycenne 

*class?/fa hon d alcoho l: 
leohols are sheiad ctoss *feal rrd mono 

hyoltie, dihydh c ,tnhyenc amc polyhydWe on te bais or 
Number a YoH gotp preentIn moleKUfe.

MOnohydfc altoh0l>
Contatnns only ône - OH gmup Pn ha mokwle 

eg-CHg CH2 OHCHa0h, cHs ck2 Hy04. 

8hycfC q|tohol> 
(ontOning Awo OH- groUp în the molecl. 

OH-

EHhyene tycot alAssaste Shan, 2-d? ol 
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Tihydic glcohol-> 
COnfofhPn9 3- 0H gnup Pn a moleole 

Glyceroi /lycering 

Polyhydfc al cohol> 
ConNOPn?ng mony -OH gmspt m molecu/e 

CHa 
LaH 

OH OH 

eg Mann@tol/sorbPter 

osPcat'on og Monohydie alohol 

Yeneral formula 
H 

Example 

CHgCH2CH2 -0H R-C-0H 
-popyl al coho/ alcoh0 

GH 
R C- OH CHg- CH CHa Hg 

Sec-utyl alcoho 
a Coho 

OH 

R-CR 
OH 

3 g° a lCo ho elAsSMALe Text-Buy 07ohot 



Nomen Clatre 
HeP t wood root+t+Sjf*. 

AIkano+ 0 

Generolformula Commbn amp TUPAC 

CHgOH 
CHg CH OH 

CHgCHa tHz0H 

methyl a/coho 1 
hyl alCoho 

n-poPy a/coho 

Meh ane1 
heno 

1-pmpanasu 

CH3-H- CH3 TS0propl glwho Propon-2-4 
OH 

OH 
CH CH- CHh CH3 Sec-botyl elcohol Butan-2-0. 

OH3 

CH3-CH CH20H TSo-but1 g/toho! a.mehy/ po 
P9n-1-1. 

OH 

CH3-C CH . 7er4-butyl gloho/ -methy 
cH op on-20 

eH2-CHp2 hylene gycoj Bthaneh2 
dro 

CH2-CH-CH2 glyceml Propone 
1,13- OHOH6H- 



DAT 

TSomnsm Pn alcohol 
Acohol sho ws chafn pas?hona/ nd unhora 

Pomewsm 
ohol Showspun tHon as Rromen'bm w?th eh. 

chon OmensmAlcohols contaln Png more hon #e dbo 
abrotr 9toms exhPb?+ chafn Psomen m. 
Molecul form ula : (y Ho0 

CH3 
ps H2e-tH2-CH2 CHa0H 

&utanot 
CHa H- CH20 H 

-Mehyl pnpon/ 

chamRomer 
dpes In the length Ot cobon thaPn 

obtion Pso mensm> Alcohols contan'ng more han tkuo carbo 

a tons_exlhibet_poaHon Asomers 
MOlecultor tormule: g+He C3Hpo 

CHg CH ChHa OH 
pmponol 

CHg-CH-CH3

0H 

pnpan-2-01
2 8P tn poghon f- OH gwUp pn the chofh 

Fun chionet Ptomen'gm t APFers Pn the funchonal goup 
O tw o comps und Alcohol show! tunehonal smeHtm uA 
eher 

H-0-CHgCH3 CHa0Jh 
Ahono mehonym ethane_ [demethy ehe) 



CoHO 
CHg CH cHa bH 

pnponol 
OHg Ch-0- (H2 

Methony ethgne._ 

N We he pass?ble Re ormer Of C3Hg0 w?h her 2uphe 
name 

Cn Han+0H gHa OH (gHg0 

CHg-CH-OH CH CH2CHa-OH 
TUPAC: popan- 1-0 CH 

Po pan-l-0 
CH-0- (H2, cH3 
LUPAC-Methony e hene 

Rohnction_of ,2 and 3 alcohol by VPetor Meyers method 
UPoor meyerls mehod Pe one O he mat tonu nt mehod tor the ncd'orn Opt,j aned g q/cop1. Tn this mëhod, the alcoho/ t5 be teseed s rs+ con Verted Pn to comeg ponolPng glby lodode by readtNg SHh ed phasp hovrous an odine erHT then ? t cackal wh SveA hrdde (BgNo1), Now the SolvMon Po qllo ued toreaet w?th ntnus gc?d lHNO2) BbBo?n eal by the aehon O NonNo2 and HCFPnally 4he soludon möae alblhe 6y addPng excess OH Jou h '0 

n loPn g SoE blood ed coloue ohon. P Obsenved t 1ndPAled_phmory altohoL,? bue cnb ar on e observed PtPndioles Waleohot,tolour Jo/uhon fU Observ4 P+ Pndcales 3 gloho/. 



7he reatthon fnvore dun'ng he pocess PS tabu 
lQd be/ow:- 

Prima7y alcoho l>(B/00d red colo ur) 
Aect P+T2r R-CH2OH R-CH-2 ANaR-cH-No 2 dr H 

(NoNO2t He N -0H 
HNO2 
-H20. 

Bl00 d ed (olon O R-C-N02 
Excess 

N-OH 
(2 Second ary al cohol- (2 ql cohol) -8lue colouohon. 

R-C-OH Red 2 R- C-T AANU2 -c- No2 
H 

H 1.. 
HHO-N=0- 

aNo ND2 

+Hcl -H20 

Blue colburéttesBS- R-tNo02 

NE0 

Paeudonftole. 

Tertiry dlcohol (g® aleobol) - Colaurless 
K 

Red P4# R-crI - dH 

R- HT R 

olourles No x 

EXCeJS 



Noe: 
ducas test 

ducas eggent- (cone HC +ny hyam u! Znela) 
le 

2 altohol 0 al coho 
(No torbidit) 

twthPnt 
Seton Turbid)ty apter 

(6 mh) (Pmmecial 

General Method op prepmaton o alcoho/: 

(4)Am alkyl halPde (R-X) P.e_ haloalkane 

R-Xt aq. koH R-OH4 kx 
CHg- CH -ct 99. koH cHa- CH-0H 

&thanol 
0r 

1m 
()Pom Grfonard Aeogent (Pom (arbonyl_compounas 

a ldéhyde o hetone 
Aldehyde or ketone ea wPh ugnard 

YCogert o 4om u) Odd?hon compound wht on 
hyarorysts GPUeg diterent pes df alcoho ls 

Chycrolyhs) 
HOH =0 RM 

dryeher 
-0Mgt >--0H+Mgl0 

R R 
Al Cohol 



DATE 

Pomaldehyde (wh Cofgnarol reagent gies pimary alcoho/ 
-4lcoh6l) 

AMg* H--0"* 

Gormaldehyde) y eer C-0Mgx 0 H- C- OH HOH H- C-dMgk 
( al toho!) 

H C0 ether CHe MgL y H-C-0m92 Ho ¢Ha cHa 0H dny eher CH 

C7) Aldehydes oher than formal dehyde VOS Urh_ 
d nedgentes secandary altohol [% alohol) 

R-C0RK R- -0Mgx40R-C-OH+Mg4Xory ethe 

' 

e M H3-C-OMg HoH cH3--0 
H 

CH3- C= 0- 
Acetaldehy de) yeHer CH 

-propan cal. 

ebnes wth nard reagen_P ve terHqry alto hol (3- 

G.R 
R 

R-¢=0 RMgy R- C- 0NTg #S A- CrOH 
dry te 

R- 



CHa 
CH 

CH-C0 CH3mo? 
dyether 

eHg-c-omgr H -C-OH 

2proparo 
d-methyl-pro pone-2-d 

Fom primary amfnesBy the a chon a ntous 

acPd on pmtmomy am Pnes Oes alcohol: 

q.R 
R-NH2+ HN02 

3 

ndaNo2fHe0p-OH +N2+ h 
Cotd 

80-CHa-CH2 -NH2 +HNO9, NGNO > CHg cH20H+ No+ 
HO 

Cotd 

(4)Prom rduchon 0f esters> By reducorn t ee 
ewth Ha Pn preence of N opb 0r pt 0r Na u 

hydrogen 06BaPned pom Na/¢2Hs 4H ave q/coho 
R 

GH ORf 

CHg--OR+4[H] NPH2 (H3cH,0H 4 ROH

cHg- 2HSA 4H7 AlHcHa eH 2 6H+tso 



ndustfa l preporo hon of etthanol > 

OxO - prdcess 

n thRs poreeke alçena wats wPth wcHer gas(t0+

H2) Pn_ prence G Cobalt crbenyl ea+alyst unoer hgh 
pre Ssude 7o 9Ae aidehyde whPeh_ on cqalyh°c hyonogé. natim 

CH9 CH2+(0+ H2 coCco)4J2 Chg CHo CH 
Ehene Propona l dehyde. uwater. 

S 

CH cHOH 
propan obl 

NoHe: Methyl and &hyl altohol cannot prep ared by hik meth od. 

aPermen +ation of Sgari- 
Fementahon ?s procesr Pn wh?ch comP 

/ex Compou nds are bro ken mto Simplercompound by t)e 
achon o eneymes. Alcotols g7e Obtolneo by famenarho 
Sugat gn St9ch 

T s the 0ldes{ method for he preporrhon 
altohol 

he mother /Pquor iet after crystolll2aton cf 
Sugar Ps olled moloceg. 2 Is rch Souree supor ke prito 

SEglucOse and Sucw ge. ft/'s iluted wih watbr to about 
L0 SUggr Conerms and yeast s added fo 

the enzyme 9nvertose preg ent ?n theyeast 

onverts duco se 9nto olutose andPTUCtose 

THVerBase- 
Ci2 Ha20 tHa0 
Suto e 

Cg Ha, t Cs HaOs 
Glucose _7urtoe 



DATE 

he eneymes 
alceho 

C H1a Os mase 29t-0H +2 (02 

Zymase convert glucose andPucth c 

hao 

7He permentarh'on tomp/etes n 5 goys. 7he 
ed wdsh e 

mented IPg uor contam f-7 ethanol ?s Cal/ed wdh 
. ethona. the wosh ón frichonal diskiaK'n es 96-5. e than 

whth te Enown as Recthiied Spnts(96-S)L

( 3) Hyoroborahon of AIKees > Alkenes ratt wPh oP%boto 
Uded for the prepn af 1L alahol) -9e, B2Hs fo fo m APot 

boTones. OPborone aclols 9S bovoe ,8Hg-7he o6H 
Ve por ot BHs thebonn, theng9orve pa7 PS hytr| 
gen. 7ral/ty_boranec ave useofer rakhg_ pHmony a/ 
VAol s-by acden cwith albalihë aquousoluh on Of 
yngeh peroridle 

I3H3- CH= CH2 +8 H3 (CHg CH2 CH2)3 B8 
THPpopy1 boro)e. 

(tHCH2 (Ha), 8 + H02 O 3 CH8CH2 0H t HBO 
-ppyl a/Lbho/_ 

the overall resul+ +he above re ei0m 
ppeors o be anh- Mrkpnftov gdaditiom 0f Hp0 To do uble bond 



#Physiea l properis e of Monohydfc alcohals: 

0Physieol State: dower altohols ore colorless VOJaKle and, 
tonPe liqufol havmg altoholle Smell and bunPng nare 

HRoher menbers ore coloozless Bnd odouress 

t)B0ng point Arohols hove hfgher bpt th an ha# 04 tores 

pendig alkones , aly hal ieey ang ethers. 24 is becau e 
hols e H- grome e olrecy bondeed to the hghly electnonega 
hue 0-atom and con fon Phtemolece/orr H-bonding. 

n alco 

0- Hnnimy 0- H OH O-H N O-H 

2nHemole4 
ar hydrgen 

bortd 

Among somenc. olcoh0ls , as bran chirng Pncroases bpt decre 

(3) blubity 5 dower altohols (Cc toca) ore com pletely Soluble 

9nwoter T4?s due o om eh'en 02. H-bonds bokuveen alo

hol and Cwoter molewle 
R 

0H *0<H O<Hnn'aO<Himu 

H H 

OCengity_ AlCohols ave Ighter than uwater 



Chemca L pmperhsSe 
ACleavage of R:0H R0H 

a)Heachibs w?h Hydmopn haide Alcohols raal£ uw?th hyches 

en halfdes to give 
General reocH r 

lky! halides 

R-x tH0 

he_0raler of akdty 9s °> 2°>1' glcoho/ and 
HT 7 kBY > Hl wnPch ?nerease w?h he 2e o halog 

R- bH HX 

and 2° altohe! reatt w?#h Hl in the prgende q nk 
dous 2nd a catal yst 

3° alohol reae+ wh Hel ewn in the absene q a 

lys4. 

SXomple 
CHgCH 0H + Helnhy-znalz cMgcH2 Cl + Ha 

A 

2CHa-CH- CH3 +HCl ang-2ne2 ¢Hg- cH- cH, +H 

CH3 CH3 
CH OH KOom- emp Hg H C--CI tkhb 

eH3 

82-methyl-2pmporol) -Chlo vo -- mehyt 
Propane 

Rea chon wPh phosphomus hol?dle:-Alcohol rea tts 

w?th phosphomui halde [k or Px3) tog?ve alky| hal 
Geneal jeathon: 

R-OH +Pxr R-XtPOX3 tHX- 
3R-0H+ Px3 3R-x + HgP0g. 

Bample 
eHgcH2-OH tPcls - CH3 CH2Ct Podgt Hd 

3 CH 3cHOH tRlaA tHg ch2 Ct Hg Pog. 
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DATE 

O Reachon w'h(soel2) thitnyl oh oride > Alcohols Teack wPth 
Socl 2 to give qltyl chlonde 
GR R-0H + SOcl22 Pydne R-C1 + SO2 1 + HC[Nn 

Bkample 
CH3CH20H +Socl2 Pynine Rat S0g CHg cH2 Cl t 

S02+HC1A 

th? s s mos+ ui table method to prep are aly! hôlle becouse 

SPde producs are ghses easily 'esape out teaving alt/hallde 
n pureom 

Reach on with rea thve mêta/s t'ke Na,k, ? 

Alcohols Teact w?h hfehly soact've metalS 

PeeNa, k ,d? Mg: Al elc to evolve H2 Jar ang fom me 
tal alkonid e. 

R 
R- 0H +2Na 

Example 
aCHg CH2 OH +2Na 2cHg cH O nta t Ho n 

2R0 Na t H2 

SOd ehon/ole 

>(CH2 CH2 0)2 mg + H2 
Meones/urn Ethomfde. 

CHg H2 0H * MA 

CHgOH+ 25 - 2 CH o +H2 
Potas um meho de. 

In this reachon lcohol act as weak acid Zf'S because 

high elecronegotiuy ef 0-om. But the alcohols ge ue 

4feacid then oaJer 24 ie olue to praence 0f waelecknn 

VYeasng alky! gmup_pn the alco hols. 

CRY0- H) CH- O<H) 



7he aded streng th o4 alcoho/ decreosel w 

eases Pn the numbe of qltuyl o eps Henee the O 

o add strength fo/ovr the orl�r 

R--H2 0H R- 7R 

&oterP cab'on pmces 
Alcehols when hegteed cwPh corbony/eoN 

n the pregene of. conc- Hasoy ves astert YhRs 

ahen c knoun as estenticahen. 

tont-Hyéty A --OR +H,0 
R- OH + H-OR 

eSster 

H2Soy Qh as alehydatng 9gent qnd f ts ronerelbk 

Teach om. 
Exarnple 

2)CH -0H+HO C2Hr CH3 C-0(2H t H, 
ethyi ethonge

H & DH + H0- CH3- CH3- - C-0CHg +H,_ 
mehyl ethonae 

3H- c -O + OC2 Hs - 

Bthyl methon ake. 



DATE LITI 
LIQehydTaOn 0 a/ cohol> Alcohol when heated wih cont 

So Or her vopouTs gye pgSted avwr hegted g/uming nde 
go dtehyelyah'on to fom alkene 
R- 

tenc-Hyiey +H20 +H20 

exomple.- 
CH CH OH Cone H2s 0y CH2 = CH2 t H20 

Al203 
LHe mova/ 6H\0n H tates atneor by - qton 

OH3 CH- CH3 Conc ksoy CHg- CH CH2 t Hao too 

PCH-CH2 CH2 tH20 
T-bo4enhe 
buteie- 

[indr_ pro du 
3CH2- CH2 - CH- CH2 

OR. 

-bulene 
HgCH CH-cH3 tHb 
Mayor poducd) 

Note: 
AThe eachen_ o{ ethanol_ewPh cone Hacoy_ APes d eren 

t pmduct! Under diferemt Conch'hions 
Tthone_ reath wh cone: Hzs6y_qt l0o°c zve ethy 

ycen Sal4 
CHg cH 0H tHosoy-/00 C CH tH20S H+H,6 

elASSMAte PAGE 



rrec etond earis ufh 

diehy! ethe: 
CH, sog H4 

40 eHg H2-0-6 
OH3-CH OSogH + HOC2 Hr 

CH3 H20. 

OHg-CHtH +H,S0ey 100 C 
770 Sou tHg-CH 0S03H 

ehene 

Oxfdabon 04 alohol>Oxielahi on a alcohol con be 
Conred b4 wPh acddic or alklihe eMNby oravd. 

The noke f_pmcuformed depencds on 
thetyper of alcohol used. 

primory alcéhols te) ae easlty Onidieed to aldehyd 
pth and then to covtonyne_guels hoving rame jun 
ber o4 CoTb0 n ortom. 
Ceneral Rx> 

R-CHa0f Rttybrt R-CH2 OH toLR-CHO [0R co0H 

CHgCH20H + 072202 cHg CHO OHg 080H 
-H20 (2) (20 

CE) 0° alcohol ore easy onmdired to hefones havPng Some 
ne 7bon oom. The tethnes s turther onaoPced en ly under_dragic tonelihOn to Ave rbonyt qckl ka 
nglesS numbg (OTbon om. 



R 

4TO 
R R aroshe ondi 

R COOH +H20 + C02 komple- 
CH 

0.C 
CH-OH+[o7Ktrh07 /H 

H20 
407 

CHg CO0 6H 

(2 

S6 

o FH20. 

rhom (9°) alloh6t do 2o A con409n hyogen In corbon 0y 

ng-6H (hydron9l gnup) henebre they reis+ oxiodahen- 
bnde drastic Conditon they are 0xidi20 

to ketones hoving jeas number q. grben afh anel then 
Ho carbony'c aciis haulng- Tecs number orbon at- 

CH3 
OH H- Yhey resls+ oxiadah' On 

cHg CH 
Co) 

drarht ond 
C-0 t. HCHO 
3 

H2C 
H3C C- OH 

Co7 
HCOOH 7 

#a 0- 

CHg CO0 Ht C0t h20 



ATE IT 

d uchon ot alcoho! (catatyhe dehy dgenaton

eohols oreclehydogen a Hea y pain, 
their vapovms Over heakd coppeer 

Phnanry_l) altohoi ge dehydrogenaeo o aldehede. 

GR 
R-CH2 OH u 30boc A-cHO +W2 

C 

ekample uf 900 
CHa CH0H 

etha no 
CHg CHO t H2 

acetaldehyde

Secondary (#) alcohols gre dohyamgenated fo htone 
GR 

CH- OH C 0 tH2 

xamp le- 

CH CH OH_Ca002 

c=O +H2 
HaC 

merhary alt ohols ore dehydrmed to alkene 
CH 2 

CHg -OH Cul30o"C cua -Co CR2 +H20 C R tH20 
CHg- 



DATE LLJU 
ethan01 

dabotory Test 0f GHeaHöl -
esterftfdatnon fest:- thy! alcoho/ eact (uP h goeh'C qsd 
and cwen heaeal 9n the presenc e o4 Conc HaSoy om ekis 
ehyl acekafe having_pleasen+4yui smell 

Tont Hzst 
CH-C-OC3HS tH20 

pleosont fruity cmetl) 

CHg C0H + HOCa H5 

This test PSgiven by ethano/ ? methono/. 

todlofo mm fest:> ?n hPe tesh etny/alcoho/ Pg wamer wh Po 

dine tn the presence 64 qialpale yellou ystals O rOcdo 
om are mec 

NaOH +2 -
Ala 0? 

Neo2 ANa2 +H0. 
SNo CHg CH 2 OH cH CHO 

-ANQL-H2 

CHT 
Toctotomm 

HCOCN- 

h's tcdotgm teC Pc gPven by alcono/ S ha vPng. 
CH3- CH all me thyl refoges ond cefaldehyde but netby 

meth onol 

Absolute alcoh ol-> Abso/ute alohol Ps loo). me ehyi alcoho) 
PS obtain ec4wm yecHpled Sprdt by dicKWGAon. 

eno turateg or methylted spnt> EHHyI gtcohol Ps made 
uapt for drrnksng puipose by adding pORrOno us subston ce s 
IPKe me hyl arcohol orace tone orPnci ne Such alcoh o s 
called dengtured glcohol 

00OdGpint> iehyl al cOHO Ps called t00 d Spin* I4 Pe po 
0u n naeure. 1+ Cause 8/moln ess ond dea t). 

PAGE elsSMALe 



echigfed dpint > Sthy1 alcohol contafning? 5/. wator ope 
ehi altoho! 354. 9s éol leo! ectiotd Spi* 

ond 

AlcoholPe 8everag Yhe longert seOF ehy/ alrohol 

Pns WYnes contdtnes abou+ 2:/. ehylaltoho,G0er Contop 
about4 . ohshy on d brondy ontaPn 90-S07. ey! o/ 

alcoho /Pc, (ontent 0+ beverage Ps holicaleo a eOsUne t 
n aspwof Sont_ 7 

# -42-dPo! (Uycol)> 

Preporah'on ->lt ah) 
ByposSPn g ethene tmouh old ane alftuHe elkaine potostit 

permagnatë soluwo 
CH 

+ CH20 to)coto CHo-OH 

CHo-0f ehytene ehyerg yco 

. By hyctroly o 2-dYbromo ehano w?h 99 ueouS Nagto 

Sotu'on 

CHa-Br 

+DNag(o3 +2h0 +2naH eC 
CH OF cH-8T 

,2- O'bwmo ehy/ene 



DATE UNT 

ndustn'al prepaaton- 
y the hyoolyrs o ethylene chiovwhychn, whfth Pn km obt 

oned b poeng eihene thoygh hypochloous qso: 
CH2 CH-0H 

a cl. 
cHa NaHCO CH C CH2 -OH 

yere eh lohgcmh Fhylene lycero/ 

By the bydo yss 04 eponyethane_whth Ps m Ps 0btalhed 
by heating? ehene uwlth a pregenae 0f stiverlAg) as Catealys4 

tHp Ott 
CH CH2 

Epomy eh ane. 
ycol 

Uses o Ehylene gy tol> 
S an anhfeeze automob?le rodlotors onal oo/an for 
eDplone 'moor 

.9n the manuctore of dacon ( Ene) an other poyme. 
sovon+for omp ad mk. 

nthe preparaton of ntrgiy ce ro) Coxplo tive) ond solventH 1?ke 

d'onone cet/oslane ek 
As dubn'ant an preporen vo, 
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