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Identification of Alcohol and phenol




Identification of Alcohol- Part 1

Outline:
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» Boiling point Jordlly JaoSIl o 33l
» Acidity.
» The difference between Alcohol and Phenol.
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» lodoform Test 23999354 sls| <
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» Oxidation and reduction rxns.




Identification of Alcohol- Part 1

% The general formula for organic compound contain hydroxyl degare Sle gound il dygdall DLSsall dalall 4l
group is CnH2n+10H. CNH2n+10H » JeuSoy

Classfication of

Alcohols

4

Polx hxdroc
Ex: glucose,
starch.. etc

Trihydric
Monohydric Dihydric g e

Ex: Glycerol

J 1

l CSPS-OH \ l CSPZ-OH |

—— 7_‘ — — < r

l Primary ‘ I Se_c;;;nd l Tertiary 1 I Phenol l :’li:g;:i’f

Primary (1) Secondary (27) Tertiary (37)
1 group 2 groups 3 groups
H CH, CH,
| | |
CH,—C—OH CH,—C—OH CH,,—C—OH

| | |
H H CH,



Identification of Alcohol- Part 1
» Solubility

on
polar  non-polar HO-CH,
part part water &R
miscible H?'—CH’CH’
* Alcohols have polar and HO-CH,CH,CH,
non-polar parts -
« OH group is hydrophilic slightly soluble (HO:CH,CH,CH,CH,
(water loving) e
& R rouRy he: ek opobio e &CH;CH:CH,CH,CH,
(water fearing) Neckalia 'H?—-CH,CH;CH;CH,CH,CH,
° sanlllty in water depellds F!QFCH)CH:CH:CH;CH:CH;CH;

on the size of R

- Alcohols of low molecular weight are water soluble due to their ability to form hydrogen bonds with water. Solubility in
water decreases with 42 2R OH + 2Na 2RO Na+ + H2 increasing molar mass but increases with branching and with the
number of hydroxyl (OH roups. (58 13385 o Lol Q—9 Hlgall ALl aascall &J&Jl el Ols gl -

8Ly 2o clal 8 dslodl a5 elall o dmgyaa tulgy (29S0T e

(OH) JeaSoy4g)l Slegana sacg ¢ 3ol ga slays [gs)g (dd gall ds]




Solubility test:

1.In_each test tube, add 10 drops of one of

the alcohols to be tested. e 581
2. Add 2 mL of water to each test tube.

3. Shake very well. 7 5 0 7 kel
4. Record your observations and result.
\
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Identification of Alcohol- Part 1

Identification Test
» Solubility Test with wat 85590yl 25 8 el ol s <
temperature. ( miscible or not miscible) (zh5230 LB et ol zl5zadl) L5)

Ethanol Propan-1-ol



Identification of Alcohol- Part 1
» Acidity

- Alcohols, like water, can show either acidic or basic properties at the O-H group.

- With a pKa of around 16-19 they are generally slightly weaker acids than water,
but they are still able to react with strong bases such as Sodium hydride or
reactive metals such as sodium.

- The salts that result are called alkoxides, with the general formula RO- M+.

.0O-H dcga>n0 ,b,‘a Lacld 9| dvaa> ilas el 2o R PO RVIEY u| oSay -

Sle 5308 J155 Y (@) el o M8 ansl plasl lagac 68195 16 ot o5 pKa dasd 2o
popssall Jao dhis yslee ol possgall e J2o 4398 scloB go Jeladl

A+RO-M dalall lgzaog «DlagwsS s dasll 23eY! Laus



Identification of Alcohol- Part 1
138 Joloa pasirud 1 ulSg) L

P ) . 3S5all clyyolSeyasgl saas 8 iyl
Identification Test (<5 s/ usBorall ez (uBel ezl < w%ﬂfwsi i ‘()j;sj" 525)
» Lucas Test ( HCL/ZnCI2) < &aldly Ligilills doYl

» The Lucas Test A solution of zinc chloride in concentrated hydrochloric
acid (Lucas reagent) can be used to distinguish between primary,
secondary and tertiary alcohols.
» Used to identify tertiary alcohol AN JooSI apancd paseiud

» Positive result by cloudiness formation. ssal 55 s e bl i

» Stable carbocation

s

Mzwa (95591515 <

?Hs CHa .
H,C—C—OH I

ch-cls-ou i H3C—C|:-OH
CHg ; H

2° alcohol
- 2% alcoho
3%alcohol 1° alcohol



obodl) & s g dblaall LS OlagyolS larg (o) canlS 8 Lo al) dblB (4anS Olyd caw e 35 Y Al) &gl
Alcohols (of no mare than six carbons) are soluble in the Lucas reagent while the corresponding alkyl chlorides are

not. Ly 508l Lle oybodl) ALlal yee 1S ayyalS dids )l S cun ey 4534 O¥gasIl Jelass

Tertlary alcohols react rapidly with the reagent forming an insoluble alkyl chloride layer almost immediately.
Secondary alcohols react within 5-10 minutes, &8s 10-5 J¥= &oildl S gasl felass

while primary alcohols require several hours to react at room temperature (SN2 mechanism).
(SN2 &dl) d8yal 8yly> dxys 8 Jelasl) Olelu Bae ddo¥l OldansIl cllas laxg

Procedure:

1-In each test tube, place 2 mL of Lucas’ reagent ; ‘
2. Add 6 drops of one of the alcohols to be tested. ! sball Sldsasilanlpe ©LRS 6 2212
3. Close the tubes with a piece of parafilm and shake well. - 42 pldbll oo dabify (U3l 5121 3
4. If no change occurs immediately, then place in water bath at (1000C) for 5-13 minutes.
5. Record your observations and result.

Positive results - White to cloudy mixture (immediately with 3° alcohols & within 5-10 min with 2°
alcohols)

5ol @uls o Yo 2 g olesl gl JS 8 -1

Slo plas 8 dueall g8 (0388 i ol Sy @l 13] 4
Y93l ga byilie) ySma | jawl buds o dgll s 45,85 13-5 8.4l dygie d233 100 831> d2ys e
(il &gasll 2o 3585 10-5 )39 dagildl
iy illasMa w5 .



Identification of Alcohol- Part 1

Identification Test
» lodoform Test (l2in KI/water)(=%/Kl *12) 6‘19595931‘”1@5' <' i
> Used to identify secondary alcohol ¢ 7 =27

» Positive result ( yellow precipitate) (aol cwly) dull dos

Al OLS yall g sased jlas ! ie -
- This is a test is used to identify compounds that contain the grouping, methyl ketones ( &UgxS Jitn deganall e cousd
CH3-CO-R), acetaldehyde CH3CO-H. and secondary alcohol RCH(OH)CH3. «CH3CO-H s Lzl (CH3-CO-R)

.RCH(OH)CH3 35U J9=>So
| ; o | i S aalSI dawlgs Yof JonsSIl awslyy -
- Alcohol are first oxidizes by the reagent to methyl ketones or acetaldehyde, whic il ol of bgnS Loz,

become |odLateg and then cleaved by base to give bright yellow precipitate of |odoform.6';\£l§ ilaslgy udis @ disgs pupd

239993341 o gl saol Cauly sl

R-CH (OH)-CH3 + 312+2NaOH —» R-CO- CH3 + 2Nal+2 H20
R-CO-CH3+312+ 4NaOH - R CO-CI3 + 3Nal+3 H20

R- CO-CI3+NaOH - RCOONa+CHI3{,



Procedure

In each test tube, add 3 mL of 5% sodium hydroxide.

Add 10 drops of one of the alcohols to be tested.

Add 5-10 drops of iodine solution (or up to 0.5 mL) gradually.
Shake very well.

Allow to stand for 3-5 minutes.

Record your observations and result.

P05|t|ve results = Bright yellow precipitate

NOWVAwN e

Sl l Goal JS 170 355 posssall puSosism oo Jo ¥ bl Y
Loy leas | slall S gaSIl sl o Gilyhad V. sl Y
U233 (Jo 0.5 2 of) 294l Jolona s Ol 10-5 sl 4
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Reaction with the oxidizing substances

Outline :

1. Oxidation & Reduction Definition.

2. Oxidation by Jones Reagent (K2Cr207).

3. Test Result for oxidation to aldehyde Only

4. Oxidation by Potassium Permanganate (KMnQ4).

5. Test Result for oxidation to carboxylic acid by KMnO4

B




Oxidation & Reduction Definition. .1

Primary (1°) Secondary (2°)

1 group 2 groups
H CH,
| |
| |
H H
[O] [O]
v v
)‘]\ 0 0
H H3C)LOH |-|3(:/U\(;|.|3
Ketone

Aldehyde / Carboxylic acid

Tertiary (3°)
3 groups
CH,
|

|
CH,

[O]

v

No Reaction

Jalgall sl e Jeladl Junos sazny
35541 2 3uS gall Jalall 58 1 :d L
ol @8yl 4 Byl dx s 3

Rate of reaction depend one :
1. Strength of oxidizing agent
2. Concentration

3. Temp

4. pH

0 wluwsS| Ht 2 ol -¢ olasd 1 (U35 Jale) rausY

Oxidation : [reducing agent]
l.Losse-or H+
2.Gain O

Reduction : [oxidizing agent]
1. Gain e- or H+

2. Loss O

0 ol Ht 2 of -e VlussSl 1 (1uSse Jole) 1 Jl3253l



3. Chromic Acid Oxidation of Alcohols s/ cissinst s
Primary and secondary alcohols are oxidized by chromic

acid to the corresponding carboxylic acids and ketones

- S cleagySIl Jaas dawlgs dygililly ddo¥l Or¥ans)l usls
respectlvely. el Lle 1) abliall SlgeSly dluSsn Sl (olasdl

Tertiary alcohols are generally unreactive under similar
conditions. Alas gyl JIb 8 lagac dads yud &l Lidgas)

When alcohols are oxidized, they reduce chromium (VI) to
Cr (l“) Cr (1) ! (VI) posxSl J355 (gld «d gl bt sie

changing the color of the solution from orange to green.
Oxidation therefore offers a method for distinguishing
primary and secondary alcohols from tertiary alcohols.

ALl O¥gasly Lgililly adoll O¥ oSl sal) diyyo BuuSHl 3893 A pas Yl )| Sl e Jolomall oyg) 3y Laa




2. Oxidation by Jones Reagent (K2Cr207):

Ktcr!oT’H. o KngﬁOﬂ'H‘ (0] :
o
/\/\OH HEAT HEAT -
h green/blue
aldehyde carboxylic acid
20 K,CryO0/H"
/\f " ot
HEAT
OH
‘ green/blue
ketone )
KsCryOy/H* | Negative
3° d
\L = NO REACTION Stay
HEA
OH Orange color

To stop it on aldehyde formation either:
v Add excess alcohol to consume all Oxidizing agent
v" Remove produced aldehyde ( like distillation)

e IS IMgrwd | oo 32515 &S casl
Jo oo 0l
(ko] J2a) 251 @ ¥l 51 auS5a

b

Positive




1-In each test tube, place 5 mL of Chromic Acid Reagent (1%
LaagySIl e BalS (yo Jo 5 b olesl dgal JS 8 -1

potassium dichromate solution). (ouslisl] SlogsS 1 Jotos %)
2- Add (up to 10 drops) of concentrated sulfuric acid.
3-Mix thoroughly and add 2 drops of one of the alcohol to be

tested and shake.
4-Record your observations and result. Positive results -

Green solution will be formed.
Sl o (DphS 10 ) 88L5] -2
Iz OlgSall alsl -3 38 sall el y S|
2l Aol Dillee 2 -4 shyall O sl po (pishd el
>33l Joloall 1S g < &l ey o layluas] )



Test Result for oxidation to aldehyde Only

K2Cr207/H+
> CH3CH20H CH3CH20

(O]
Ethanol Ethanal

b &

Positive Positive

Mirror Test Result
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@OH = I I . PH ENOLS gkl laciwdlg H-0 daylyll s

phenol @Jbﬁﬂ' dal=dl & slieall JL«_Qg_)_«SJ‘i'

The most common reactions of phenols involve breaking the O-H bond and the usual electrophilic
aromatic substitution at the aromatic ring. S

* The characteristic property that differentiates phenols from alcohols
is acidity. Abgasdl Lo SYaSll e O grdll juas L Bianall deolsl

* Phenols are stronger acids than alcohols and react with sodium
hydroxide, whereas alcohols do not. o5 LT

* The reason for this difference is that the phenoxide ion is resonance-

stabilized whereas the alkoxide ion is not sl ol 58 B L LS s

ol o> 8 )l yitwa spuSgrdll
W3S g 35S oSN g




Acidity of Phenols Jondll o @> 0.2 ol Jo 0.4 caal @l jlesdl el o JS 3
Procedure

In each of three test tubes add 0.4 mL or 0.2 g of phenol

Add 1 mL of water to each tube, shake and note whether the compound dissolves.

If not add 2 mL of 10% NaOH solution and observe the result. .5 syl 515 15] Lo Bodg a5 ol S JI elall o Jo T 2]
1539 210 dews NaOH Jolna o Jo 2 cadl iy @ 15] .03

IV e Ssall 8 (ddoudl e gamall of) & graall degamall 3929 ] 3Ll s
Ferric Chloride Test : celgasdl 1 33lS Jalouay axslan wie (30531 of) adid] apasdl (Sya (255

The presence of a phenolic (or enolic group) in a compound is indicated by the formation of a violet (or
red) iron complex when treated with a ferric chloride solution.

\ FeCl, solution
1-In a test tube, place 3 mL of watfer. el e e gea N/
2. Add 5 drops of the phenol solution. 5 asl -2 ylasl wsl X

==

3. Add 1-2 drops of 1% ferric chloride solution. Jsxall Jsle e LIS
4. Shake well and allow to stand for 1-2 minutes, &°®*%271%21-3
5 chiagasdl ayslS Jola :
5. Record your observations and result. ool 75 -4 %7 3550 -
Positive results = violet solution will be formed  2-1 . «syilg 13>

LMo Joew -5 4880 P
ey Joloa oS Ayl P RUCNTIY Phenol solution
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EXPERIMENT 3
ALCOHOLS AND PHENOLS

Report Sheet

~ | Section no: liij

» OBJECTIVES:
_Ddfm 'ﬂt‘« o) .:( M o’a[&h‘ %M&
Takfy e Chamiod poprhes oF fhe vnleon

Hydvory! Ghub

» ALCOHOLS:
I.  Solubility of Alcohols in Water
Alcohol Structure Solubility
ethanol AN aho v
1-butanol /\/\/"M Oth o0 %
2-methyl-2-propanol . /.f.\. Cyly O b
ethylene glycol N\ Caka v
What general conclusions can you draw concerning the solubility of
alcohols in water?
Py Solubi’ib 47(1_—0) 2% Solusilihy A numberof Banches X solubiliy & mmbl/"c ¢
II. Oxidation of Alcohols with Chromic Acid
Alcohol Result (+ or -) | Observations (color, ppt....)
1-butanol = Color Clungy fo Greew
2-butanol -
2-methyl-2-propanol - Mo Colef’ Chuny
. Lucas Test
Alcohol Result (+ or -) | Observations (color, ppt....)
1-butanol o= o +ingy
2-butanol + Cloudy § white aflel taking
2-methyl-2-propanol 4+ Cloudy § cohite  mirler”
Arrange the three alcohols according to their rates of &r‘e:ct’lon with the
Lucas reagent: sl _2—Ml>2.'&hml 7 |- Bdaws
? 4 — 27 lestel - £ aleows!
-3 "“““ﬂ’ 510 min —daka sewr!
- imme)i ‘.’#» l ' s
IV. lodoform Test e
2 akows! J +)
Alcohol Result (+ or =) | Observations (color, ppt...)
1-butanol —_ oty
2-butanol + Brig bt gellew pp!
2-methyl-2-propanol 5 Mothing
» PHENOLS
|. Ferric Chloride Test
Alcohol Result (+ or -) | Observations (color, ppt...)
Cyclohexanol ;,“::u
Phenol + Violet celer™
» Unknown Alcohol Determination:
B“‘“"ES b Youl uwkeudin
Unknown ID:
Test used Observation Result
Chromic Acid Oxidation

Lucas Test
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