Qualitative Analysis of
Single Solid Organic
~ Compounds

m Basic Concepts

Organic compounds are composed of carbon. Apart from carbon hydrogen, oxygen, nitro-
gen, sulphur and halogens are commonly occurring elements in organic compounds. A number of
functional groups are also usually present in organic compounds. Finding out the identity of the
special elements and the functional groups leading to the identification of the compound is the goal
of qualitative organic analysis. A compound is characterised by determination of its melting point,
identification of the special elements and functional groups present in it, checking of solubility and

preparation of suitable derivatives.

511 Detection of Special Elements (N, S, Cl, Br, ) [LaS'saigene's test]

A small amount of the sample is strongly fused with a pea sized sodium in a fusion tube until
the bottom of the tube becomes red hot. The tube is then broken with a pestle into ~ 10 ml of
distilled water contained in a mortar. The mixture is ground thoroughly with the pestle. The
mixture is then filtered. The filtrate, known as sodium extract, is used for the following tests.

‘. Inference .

- Experiment

1. Test for Nitrogen : L Blue or green colouration or | N present
A little of the filtrate is boiled with a pinch* of solid | precipitate.
ferrous sulphate or Mohr’s salt, cooled and acidified '

with 6(N) sulphuric acid.
2. Test for Halogen | i. Curdy white precipitate | i. Cl present
. A little of the filtrate is boiled with conc. Nitric acid. soluble in excess ammo-
The solution is cooled and treated witha few drops of nium hydroxide.
silver nitrate solution. ii, Pale yellow precipitate ii. Br present
ili. yellow precipitate iii. I present
3. Test for Iodine Carbon tetrachloride layer | I present

. A little of the filtrate is boiled with conc. Nitric acid. | turns violet :
Carbon tetrachloride is added to it. Then the mixture
is shaken vigorously with chlorine water.
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C 0 Experiment. . | . . oObservation . | = Inference
T L3N0 oy LY nte . & e AR A | S F N ..'. o RO 63 ey,
4. Test for Bromine Carbon tetrachloride layer | Br present

The mixture is test no. 3 is continued to be shaken | turns reddish brown
with chlorine water until the violet colour of the car-
bon tetrachloride layer disappears. Addition of chlo-
rine water and shaking are continued.

T ——
5. Test for Sulphur Violet or purple colouration | S present
A few drops of sodium nitroprusside solution is add-
ed to a small portion of the filtrate.

* Blackening of the filtrate on addition of ferrous sulphate indicates the presence.of sulphur, Iy
such cases excess ferrous sulphate needs to be added for successful detection of Nitrogen.

Reactions :
Detection of Nitrogen :

- Na +C+ N — NaCN,

®

NaCN + FeSO, — Na,[Fe(CN)],

Nay[Fe(CN)¢] + Fe®* — Fe,[Fe(CN)g4l; (Prussian blue) [Ferric salt is produced by aerial oxidation of
ferrous sulphate] '

Detection of Halogens :

Na + X — NaX (X = Cl Br, I), NaX + AgNO, —» NaNO; + AgX (Curdy white for X = Cl, Pale
yellow for X = Br, Yellow for X=1)

AgCl + NH,OH —Ag(NH;),Cl (soluble)

Nal + Cl, — Iy(Violet organic layer) +NaCl

NaBr + Cl, — Bry(Reddish brown organic layer) + NaCl

Detection of Sulfur : - _ .
Na + S — NayS Na,S + Nay[Fe(CN)5(NO)] — Nay[Fe(CN)5(NO)S] (Purple colour)

512 Detection of Functional Groups

e =
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1.

Effervescence observed

Test for — OOH
A pinch of the given sample is added to a saturated
solution of NaHCO;.

1

Test for —COOH group: Sweet smell is — COOH present.
The given sample is heated with ethanol and 2-3 | perceived

drops concentrated sulphuric acid and the solution
is poured in large excess of water.

I,

Test for phenolic —OH group"*: Vilet or grean or bl | Phenslio OFf preset
A few drops of freshly prepared solution of ferric | or red colouration ;

chloride is added to an aqueous or ethanolic

solution of the sample.
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| onservation

. Test for phenolic—OH group: Back-dye test*: B
The given sample is dissolved in dilute sodium
hydroxide solution. An HCI solution of aniline is
prepared and cooled inice. A cold, saturated solution
of sodium nitrite is added to the ice-cold HCl solution
of aniline. The resulting solution is then added to the
ice-cold, alkaline solution of the sample.

Brilliant orange or red
dye

Phenolic —OH present

e

5. Test for carbonyl group: |
2,4-D.N.P. solution is added to an ethanolic soltition
of the sample. .

Yellow or orange
precipitate.  [If 1o
precipitate is formed
simply on mixing
the two solutions
the mixture has to.
be heated on a water
bath for ~5 minutes.
Then water has to” be
added drop wise to it
followed by scratching
of the inner wall of the
test tube with a glass
rod]

Carbonyl group
present :

. Test for —CHO group (to be perforrmed only if the car-
bonyl group is present) : , _ ‘

* An ethanolic solution of the sample is added to
Tollen’s reagent and the test tube is heated on a

water bath for ~5 minutes.

Black or grey precipi-
tate or shining silver
mirror.

—CHO or a-hydroxy
keto group present

. Test for olefinic unsaturation: ‘
A few drops of very dilute potassium permanga-
nate solution is added to'an ethanolic solution of

the sample.

Pink colour of perman-

ganate disappears

Olefinic unsaturatién
or easily oxidisable

| group present- -

. Test for aromatic —NH, group :
The given sample is disso _
hydrochloric acid. The solution is cooled in ice
and a cold, saturate
added to it. The resulting s0
an jce-cold, alkaline solution of B

d solution of sodium nitrite is

Brilliant orange or red

Aromatic —NH;

. Test for —NO, group (Mulliken Barker Test):
An aqueous ethanolic solution of the given sample

is boiled with zinc dust and solid ammonium
chloride. The mixture is cooled and filtered into

tate or shining silver
mirror

lved in excess of dilute | dye group present
lution is then added to |
-naphthol.
Black or grey precipi- —NO, grdup present.
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A 4 Experiment ; A [ N
10. Test for —NO, group (in absence of aromatic | Brilliant orange or red | —NO, group present

—-NH,): | | dye ' |
The given sample is boiled with a granule of tin
and concentrated hydrochloric acid. The mixture
is diluted with water and ice-cooled. A cold,
saturated solution of sodium nitrite is added to this
solution. The resulting solution is added to an ice-
cold, alkaline solution of B-naphthol.**

Observation

. T
1. Test for —CONH, or imide group : Smell of ammonia per- | Amide —CONH, or
The given sample is heated with 2-3 beads of solid | ceived imide(—~ CONHCO*)
sodium hydroxide. ‘ group present

12. Test for — CONHAr (anilido) group : ; Brilliant orange or red —CONHAr group
The given sample is heated with Concentrated | dye present
hydrochloric acid. The solution is diluted with
water and ice-cooled. A cold, saturated solution
of sodium nitrite is added to this solution. The
resulting solution is added to an ice-cold, alkaline
solution of B-naphthol ***

# Some acidic compounds such as nitrophenols, amine hydrochlorides, sulfonic acids etc. also respond
to this test. ’ '
#H# :
® [B-naphthol gives green colouration
® Hydroquinone gives transient green colouration
® Catechol gives blue colouration _ _
® p-Nitro phenol gives red colouration (this test is best accomplished in agueous solution of p-nitro phettol)
® Not all phenols respond to FeCl, test, e.g, o-nitro phenol, o- and m-aminbphenol, 2,4 -diaminophenol,
m- and p-hydroxybenzoic acids do not give any colour when treated with FeCl, solution. .
'@ In contrast, some aromatic primary amines e.g. p-anisidine, 0-, m- and p-aminobenzoic acid,
sulphanilic acid etc. give characteristic reddish-violet/violet colouration on treatment with FeCl,.

* Not all phenols respond to back dye test. Specially phenols whose ortho and para positions are blocked do not
undergo this reaction. So ferric chloride test may be used as the more reliable test for phenolic — OH.

** In the presence of ~ NH, group, the -NO, group has to be identified only by Mulliken Barker test.

*** In presence of aromatic amines the test for anilido 8roup need not be performed. The conclusion will be written

as follows: “As aromatic amino group is present test for anilido group is not performed”

m Reaclions:
D Test for —COOH group :

(1) RCOOH + NaHCO; — RCOONa + COx(responsible for effervescence) + H,0

this test. , )
(@ RCOOH + EtOH + HySO4 — RCOOEH (responsible for sweet smel])
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~ Qualitative Analysis of Single Solid Organic Compound 93
) Test for phenalic —OH group :

0, Ferric chlor:de test :

Different phenols react dlfferently with ferric chloride. Some representatlve examples are given

below.
‘ COOH
FeCl, FeCl
o O @rH
Violet e/3

Bluish Vlolet
' " OH OH

OH

Green

PhNH, —————> NaNOZ PhN,Cl—2 2, I I “/
2 dil.HCl 2

0.5°C o Deep Orange coloured
precipitate

(@ Back dye test :

) Test for carbonyl group:

() 24-D.N.P. test
NHNH,
NO,

R
RC=0+ - " >=NNH
Yellow or orange precipitaté
NO,
@ Test for — CHO group ( Tollen’s test)
RCHé + Ag(NH3)2OH — RCOONH, + Ag (responsible for grey or black pre_cipitation or silver
miI'I'OI') + Hzo + NH3
D Test for Olefinic unsaturation:
R,C=CRj, + KMnO; = RyC(OH) —~C(OH)R,

g easily oxidisable group such as phenolic —OH, amines or certain dicar-

Compounds containin
lic acid also respond to this test.

boxylic acids like oxa
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’ Tﬁ.‘tf(’ a Oﬂlﬂtic —NH p / :
S i rar 28" oun (DI e test) .
NAr

z

OH

N
OH

ArNH, N0 |\ Nl
_NaNO, .
S APTIN: (o B NaOH

0.5°C Deep Ofange coloured
: precipitate

D Test for —NO, group (Mulliken BarkerTest) :

Zn dust H : : :
ArNO, _an%’. Ao Ag(NH,),0 cAg  + AIN=O
‘ Black or grey
precipitate or
shining silver*
‘mirror

Q

O Reductioti followed by diazo coupling :

' _NAr
. OH N~
'Sn NaNO - O
AINO, ————— ArNH,-HCl #—»Aerﬂ - OO
a .

Conc. HCl1 -5°C NaOH
'Deep Orange coloured
. * Pprecipitate
D Test for —CONH, group :
_ RCONHj, + NaOH — RCOONa + NH,
D Test for —CONHAr (anilido)group : .
‘ o : NAr
i R OH N~
ANHCOAr SR HEL, ponpy o NeNO, | i
05 NG =5~ 1)
| ' Deep Orange coloured
precipitate

813 Solubility Test and Classification Based op Solubility

e

Solubility of the given sample needs to be examined j
saturated NaHCOj solution. e in water, dilute HCl, dilute NaOH and

~ 0.25 mg of the sample (preferably in powdered form, if ¢
be ground thoroughly with the pestle to convert into thl
with 2 ml of each of the following solvent at room i
in the following tabular form. g Ire, :rheres ult should be reportt’d
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WA e e T T et g e
S LR e Dilute 'flq._,,“';},j-,,-;.f;f - DiluteNaOH | * Saturated NaHCO, solution

4

v’ Y ’ , 7
or NP’ or v or ‘x’ ‘NP’ or ‘v’ or ’x’ ‘NP’ or ‘v’ or ‘%’

NP = not performed, x = insoluble, v = soluble
Following combinations are possible

e I SR T St

o PO L T 7 o e Pl W SR
.| Dilute HCI a
A R D R e I R e

* Remarks/Conclusion

Inconclusive with respect to the nature of the
NP NP NP functional groups.

[If the sample is soluble in water its solubility in
the other solvents need not be checked]

| Basic functional group e.g. Aromatic amine
may be present B

Strongly acidic group e.g. -COOH, -SO;H
may be present. [If the sample is insoluble in
. dil. NaOH solution, solubility in saturated NaH-
- : , COj5 solution need not be checked]

Weekly acidic group e.g.phenolic -OH, imi-
de may be present.

| Basic and strongly acidic functional groups
v L v . are present e.g. amino acids, sulphanilic acid
etc. g

Basic and weakly acidic functional groups
are present e.g.amino phenols etc.

o R e e s Sl ot s e seut e i S e

o il

The nature of the functional group is neither
acidic nor basic. .

If N is present as special element, the sample
s X _ NP may contain aromatic NO,/amide/anilido
group .

If N is absent as special elements, it may con-
' ' ' tain carbonyl group

514 Literature Survey

Identification of spécial elements and functional groups followed by accurate determination

of melting point of the given so
compound. However, a number of
points. Therefore,
 the prepared derivatives h

of the suspe
suitable derivatives may safely le

lid organic sample gives a clue to the identity of the unknown
functionally identical compounds may have close melting
the unknown sample needs to be suitably derivatised and melting points of
ave to be compared with the melting points of the same derivatives
cted compound. Compatibility of the melting points of the compounds and their
ad to the identification of the unknown compound.

(author name)
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9.15 Preparation of Derivatives

After identification of the special element and the fun.c )
tigation needs to be suitably derivatised for its identification.

_—.‘\‘
tional group the compound under inyes_

Phenolic F—OI-I | Benzoyl

Aromatic —NH, Acetyl, Benzoyl

Carbonyl 2,4-DNP, Semicarbazone, Oxime
Carboxylic acid SBT, Amide, Anilide

Aromatic NO, ' Poly Nitro

Amido Hydrolysis

Anilido - Bromo, Nitro

®m Benzoyl Derivative (Suitahle for Phenolic -OH and Aromatic amines)A: About 1g of the amine is
dissolved in minimum volume of acetone in a 100 ml dry conical flask. 10 ml of 1“0% sodium hy-
droxide solution is added to it. (In case of phenolic —OH the sample may be directly dissolved
in 10% sodium hydroxide solution and use of acetone should be omitted). About 1-1.5 ml of
benzoyl chloride is added slowly with constant stirring to the alkaline solution of the sample.
The flask is corked tightly and shaken vigorously with occasional cooling in an ice-cold water
bath. Shaking is continued till the disappearance of the odour of benzoyl chloride. If needed
more NaOH:solution needs to be added. The precipitated product is filtered off, washed thor-
oughly with water and _recrystallised from aqueous ethanol. (If the sample contains an acidic
functionality acidification of the reaction mixture is required finally to obtain the benzoylated
derivative) ‘

" Ar-OH + PhCOCI + NaOH — ArOCOPh + NaCl + H,0
Ar-NHj + PhCOCI + NaOH ~ AINHCOPh + NaCl + H,0

® Acetyl Derivative (Suitable for Aromatic amines) : About 1 g of the amine is dissolved in mini-
mum volume of acetone in a dry test tube, cooled in an ice bath and to jt 1 ml of pyridine is
added. ~ 1ml of acetyl chloride is added slowly to the amine solution with stirring. The reac-
tion mixture is heated on a water bath for 10 minutes. The whole content of the test tube is then
poured into crushed ice and stirred well with a glass rod. The precipitated product is filtered

off, washed thoroughly with cold water and recrystallised from aqueous ethanol.
Ar-NH, + CH;COCl — ArNHCOCH;, + HC]

B Alternative Green Method

~ 0.5 g of hydrated sodium acetate is dissolved in 5 m] of

solution of sodium chloride). ~ 0.5 g of amine is dissolved in minimum volume of acetone and

poured into the above solution.1 ml of acetyl chloride is added to the mixture drop-wise with

stirring. The reaction mixture is stirred for further 25-3( minutes. Then saturat dP lution of

NaHCO; is added to the reaction mixture till the effervescence ceased foll u;abe S-Odiﬁcatioﬁ
‘with conc. HCL. The precipitated product is filtered off, washed thor ome y adl ter and
‘recrystallised from aqueous ethanol, (If the sample contains an acidic fOUg d W{th wate ot
“tion is required prior to acetylation, This is done by adding solid N lmcuonah.ty netftra\irl :
warm aqueous suspension of the substrate amine, After complete ‘dda'z'coa ‘portion-wise 530
" solution result, into which the above method is applied). addition of Na,COj a ¢

brine solution (saturated aqueou’
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Qualitative Analysis of Single Solid Organic Compound iﬁ 97

E 2,4-DNP ivati i
hydrochl(:lfill:?:‘;"z d(eS;Itlabsle for Carbonyl group) : 0.25 g of 2,4-dinitro phenyl hydrazine
sulphuric acid is added to : ml of methzfnol.and stirred well with a glass rod. 0.5 -1 ml of conc.
o lution o 05 fo Lt If the solut'lon is still not clear it is filtered and the filtrate is added
et o gioson .hlg o dt .e sample dissolved in minimum volume of ethanol. The mixture
dopwise 1 o, fe Yt.an lf_ the product does not separate within 5 minutes water is added
e o action mxxturo and warmed on a water bath. The precipitated product is
ered off, washed thoroughly with ethanol and recrystallised from absolute alcohol.

NHNH, ON

. _NO, |
RIE=0% S S § NO
R 2

Yellow or orange precipitate

NO,
group) : About 0.8 g of hydra{ed sodium acetate

dissolved in 5 ml of water.0.5g of the sample is
lic solution is added to the aqueous

m Semicarbazone derivative (Suitable for Carbonyl
and 0.5 g of semicarbazide hydrochloride are

dissolved in minimum volume of ethanol and the ethano
solution of semicarbazide hydrochloride and sodium acetate. The mixture is shaken vigorously

and allowed to stand-until the product separates. (In some cases several hours may be needed).
Sometimes the reaction may be hastened by gentle heating on a water bath for up to 20 minutes
d product is filtered off, washed thoroughly

followed by cooling in ice water. The precipitate
with cold water and recrystallised from aqueous ethanol.

R,C=0O+ H,NNHCONH; = R,C=NNHCONH, ,
Oxime derivative (Suitable for Carbonyl group) : The same method may be applied as described
under semicarbazone derivative. Instead of semicarbazide hydrochloride 1 g of hydroxylamine
hydrochloride has to be used. Weight of sodium acetate may be increased up to 2 g.

: R,C=0O+ H,NOH — R,C=NOH

T) derivative (suitable for Carboxylic acid).: About 0.5 g of the sample
of a saturated aqueous solution of sodium bicarbonate. The solution
f1.5 g of S-benzylthiouronium chloride in 5 ml water contained in a
duct does not separate immediately the reaction mixture is cooled In

h a glass rod. The precipitated product is filtered off, washed
stallised from aqueous ethanol. (Recrystallisation may

m S-Benylthiouronium (SB
" is dissolved in 6-8 ml
is added to a solution 0

50 ml beaker. If the pro
‘ce and scratched thoroughly wit
thoroughly with cold water and recry

sometimes be difficult).

. AN
: 5/\Ph S Ph
Cle RCOONa 2 RCOOe
® .
N 1'12 N !‘1 2 NI‘] 2 NI‘Iz
White solid

or Carboxylic acid) : 1 g of the sample is refluxed with 3 ml of thionyl

chloride for 30 minutes in a fume chamber or until no further reaction takes place. Excess of
removed by distillation. The cold acid chloride is added dropwise to cold

thionyl chloride is : 2 e
- liquor ammonia and warmed for a few minutes. The precipitated product is filtered off, washed
* thoroughly with cold water and recrystallised from aqueous ethanol. :

m Amide derivative (suitahle f

RCOOH + SOCl, —» RCOCI
RCOCI + NH3 — RCONH,
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98 I Chemistry in Laboratory

B Anilide derivative (suitable for Carboxylic acid) : Same method as described. under the
preparation of amide derivative may be adopted replacing ammonia by 1 ml of aniline. In this
case washing of the product with dilute hydrochloric acid is needed to remove the unreacted

_ aniline. \ -

RCOOH + SOCl, - RCOCl

RCOCI + PhNH, —» RCONHPh .

W Nitro derivative (Suitable for compounds containing only —~NO, group) : 1 g of the sample is heateq
with a mixture of 4 ml each of concentrated nitric and sulphuric acids in boiling water for 30-5g
minutes. The mixture is cooled and poured into crushed ice. The mixture is stirred well ill the
ice melts. The solid product is filtered off, washed thoroughly with cold water and recrystal-
lised from aqueous ethanol. , -

Me Me
NO,
Conc. HNO, .
Conc. H,SO,

NO, ' NO,

m Derivative by hydrolysis (suitable for Amides) : 1 g of the sample is heated with 25 ml of 20%
sodium hydroxide solution in a 100 ml conical flask for 30 minutes or until the disappearance of
the smell of ammonia. During the heating an inverted funnel is placed on the conical flask and

water is added from time to time if the solution evaporates too quickly. The reaction mixture

- 1is cooled and acidified with concentrated hydrochloric acid. The solid product is filtered off,

washed thoroughly with cold water and recrystallised from aqueous ethanol or water.

RCONH, + NaOH — RCOONa + NH,

RCOONa + HCl - RCOOH

m Bromo derivative (Suitable for Anilido group) : 1 g of the sample is dissolved in 8-10 m] of glacial
acetic acid (heating may be required to hasten the process of dissolution) in a 100 ml beaker.
A solution of 0.8 g of potassium bromate and 2.8 g of potassium bromide in 10 ml of water
is added slowly to the acetic acid solution of the sample kept in the beaker. The mixture is
kept for 5 minutes at room temperature. Then 5 ml of (1:1) hydrochloric acid is added and the
reaction mixture is kept at room temperature for 20 minutes. Contents of the beaker is then
poured into crushed ice and stirred well with a glass rod. The solid product is filtered off,
washed thoroughly with cold water and recrystallised from aqueous ethanol.

NHAc NHACc
© KBrO,
Kpr/H®
' Br

m Nitro derivative (Suitable for Anilido group) : 1 g of the sample is dissolved in
acetic acid (heating may be required to hasten the process of disse]
2 ml of conc. sulphuric acid is added to it and the whole conte
mixture of 1 ml of conc. sulphuric a‘ci.d and 1 ml of cone, nitric
When the previous mixture is sufﬁuen.tly cooled, the mixed
with occasional shaking. The test tube is allowed to stand at

5 ml of glacial
ution) in a test tube. Then
nt is cooled in an jce-bath. A
acid is taken in another test tube.
acid is added to it drop by drop
room temperature for 10 minutes

'
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and then it i i : 4
e S.&oured into crushed ice with stirring. The solid product is filtered off, washed
4 ghly with cold water and recrystallised from aqueous ethanol.

NHAc . NHAc

” Conc. HySOy4-
Conc. HNO3

v | NO, - v
516 Reporting of Unknown Organic Sample |

[Some representative examples are given in order to make the students familiar with the
pattern of reporting of an unknown organic sample] '

sample No. ||

@ Preliminery Investigation :

a. Colour :Golden yellow
b. Texture : Crystalline solid
c. Odour : No chaj:actexjistic smell

Melting point of the compound =114°C
Solubility test : ‘

©©

X v

As the sample is soluble in dilute HCl it may contain basic functional group like -NHp..

(@) Detection of special elements [Lassaigene’s test] :

A small amount of the sample is strongly fused with a pea sized sodium in a fusion tube until '
the bottom of the tube becomes red hot. The tube is then broken with a pestle into ~ 10 ml of

distilled water contained in a mortar. The mixture is ground thoroughly with the pestle. The
mixture is then filtered. The filtrate, known as SO

S

B et v

Deep blue coloura-

1. Test for Nitrogen

A little of the filtrate is boiled with a pinch of solid fer- tion.
rous sulphate, cooled and acidified with 6(N) sulphuric
acid. |
No precipitate Halogen (Cl, Br, D)

2. Test for Halogen
A little of the filtrate is
The solution is cooled an
silver nitrate solution.

3. Test for Sulphut .
A feva drops of sodium nitroprusside solution is added

to a small portion of the filtrate.

boiled with conc. Nitric acid. absent

d treated with a few drops of

No violet or purple | S absent
colouration :
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® Detection of functional groups :

AR . Experiment b ObSéfV?‘?i?" '7 !nference
1. Test for _cooﬁ group: | No effervescence ob- —~COOH absent

A pinch of the given sample is added to a saturated | served.

solution of NaHCOs;.
2. Test for phenolic — OH group : No violet or green Phenolic-OH absent

A few drops of freshly prepared solution of ferric chlo- colouration

ride is added to an ethanolic solution of the sample.

' Carbonyl group absent

3. Test for carbonyl group :
2,4-D.N.P. solution is added to an ethanolic solution of

the sample.

No Yellow or orange
precipitate

4. Test for olefinic unsaturation : b iy
A few drops of very dilute potassium permanganate | manganate disap- | or easily oxidisable
solution is added to an ethanolic solution of the sample. | P€ars group present

Pink colour of per-

Olefinic unsaturation

5. Test for aromatic —NH, group :
The. given sample is dissolved in excess of dilute
hydrochlorié acid. The solution is cooled in ice and a
cold, saturated solution of sodium nitrite is added to
it. The resulting solution is then added to an ice-cold,

alkaline solution of B-naphthol.

Brilliant red dye is
formed

Aromatic —NH,
group present

6. Test for aromatic —NO, group :
An aqueous ethanolic solution of the given sample is
boiled with zinc dust and solid ammonium chloride.
The mixture is cooled and filtered into Tollen’s reagent.

Black precipitate

—NO, group present

7. Test for —CONH, or Imide group :

No smell of ammo-

Amide —CONH, or

The given sample is heated with 2-3 beads of solid so- | nia perceived imide +{CONHCO+
dium hydroxide. group absent

8. Test for — CONHATr (anilido)group : =
‘As aromatic —NH, group is present test for anilido
group is not performed..

(6) Literature Survey : _

From ....... 05 TIPS S PR (Title of the book) by............................. (author name)
speciaIElement Functionalgroup Observed gl Compoun d(s) Inthe R a9, Posslble
_ present: | . present | MeltingPoint | melting pointwithin x10°c | derivative(s) with
e T AR melting point
Nitrogen (N) | 1. Aromatic —NH, | 114°C 1. 2-Methyl-5-nitroaniline | 1. Acetyl (151°C) |

-t " ' (107OC OC

| 2 Aromatie. =G 2. m-Nitroaniline (114°c)) 2 iecr:zzt;%ll(((fggc))
: ' Benzoyl (155°C)
3. 4-Methyl-2-nitroaniline |3, Acety{(((96°c)
4. 2,4-Dimeth . (117°C) Benzoyl (148°C)
hlne e Y1-5-mtr0ani 4. ACetyl ((lsgoc)
. (123°C) |  Benzoyl (200°C)
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Qualitative Analysis of Single Solid Organic Compound g 101

(@) Preparation of Derivatives of the Given Sample :

(a) Preparation of Acetyl Derivative
‘ About 1 g of the given sample is dissolved in minimum volume of acetone in a dry test tube,
cooled in an ice bath andto it 1 ml of pyridine is added. ~ 1ml of acetyl chloride is added
slowly t? the amine solution with stirring. The reaction mixture is heated on a water bath
for 10 minutes. The whole content of the test tube is then poured into crushed ice and stirred
- well with a glass rod. |

The precipitated product is filtered off, washed thoroughly with cold water and recrystal-
lised from aqueous ethanol. '

Melting point of the recrystallised acetyl derivative of the given sample is 154°C.
(b) Preparation of Benzoyl Derivative 7

About 0.5 g of the given sample is dissolved in minimum volume of acetone in a 100 ml
dry conical flask.10 ml of 10% sodium hydroxide solution is added to it. About 1-1.5 ml
of benzoyl chloride is added slowly with constant stirring to the alkaline solution of the
sample. The flask is corked tightly and shaken vigorously with occasional cooling in an
ice- told water. bath. Shaking is continued till the disappearance of the odour of benzoyl

chloride. ‘ ’
The precipitated product is filtered off, washed thoroughly with water and recrystallised

from aqueous ethanol.

Melting point of the recrystallised benzoyl derivative of the given sample is 152°C.

Conclusion : . .
Comparing the melting points of the acetyl and benzoyl derivatives with respec- NH,
tive literature values, it could be confirmed that the given sample (with melting

point = 114°C) having Nitrogen as special element, aromatic NH, and aromatic

i oups is m-nitroaniline.
NO, as functional groups 15 0,

| Sample N{E

®

©E

‘A small amount of t

Preliminary Investigation : |
a. Colour : White o ' -
b. Texture : Amorphous o '

c. Odour : No characteristic smell

Melting point of the compound =138°C

Solubility test :

o

DigeHei || DilteNaoH | saturated NaHCOs solution
x ' v x :

aOH solution, but insoluble in NaHCOj3 solution, weakly

As the sample is soluble in dilute N
OH and or imide may be present.

acidic functional group Jike phenolic —
Detection of special elements [Lassaigene’s test] :

he sample is strongly fused with a pea sized sodium in a fusion tube until
be becomes red hot. The tube is then broken with a pestle into ~ 10 ml of

the bottom of the tu _ _
in a mortar. The mixture is ground thoroughly with the pestle. The

distilled water coptained
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sed for the following tests,

mixture is then filtered. The ﬁltrate, known as sodlum extract, is U

; Observation i, rence
1Test for Nitrogen R Deep blue colouratxon. N rpresent
- Alittle of the filtrate is boiled with a pinch of solid ferrous

sulphate, cooled and acidified with 6(N) sulphuric acid.

2. Test for Halogen No precipitate }131;;55“ (CL Br, 1)
s

A little of the filtrate is boiled with conc. Nitric acid. The a .

solution is cooled and treated with a few drops of silver

nitrate solution.
3. Test for Sulphur : , No violet or purple col- | S absent

A few drops of sodium nitroprusside solution is added to | ouration '

a small portion of the filtrate.

(® Detection of functional groups :

1. Test for —COOH group :

No effervescence

— COOH absent

A few drops of freshly prepared solution of ferric chloride

A pinch of the given sample is added to a saturated solu- | observed.
tion of NaHCO;.
2. Test for phenolic —OH group : violet colouration | Phenolic —OH

present
is added to an aqueous or ethanolic solution of the sample. .
3. Test for carbonyl group : ) No Yellow or Carbonyl group
2,4-D.N.P. solution is added to an ethanolic solutlon of the | Orange precipitate | absent
sample. - _
4. Test for olefinic unsaturation : Pink colour of Olefinic’ unsatura-
A few drops of very dilute potassium permanganate solu- | Pérmanganate tion or easily oxidis- | -
tion is added to an ethanolic solution of the sample. disappears - able group present

5. Test for aromatic —NH, group :

The given sample is dissolved in excess of dilute
hydrochloric acid. The solution is cooled in ice and a cold,
saturated solution of sodium nitrite is added to it. The
resulting solution is then added to an 1ce-cold alkaline
solution of 3-naphthol.

No orange or red
dye is formed

6. Test for aromatic —~NO, group :

The given sample is boiled with a granule of tin and con-
centrated hydrochloric acid. The mixture is diluted with
water and ice-cooled. A cold, saturated solution of sodium
nitrite is added to this solution. The resulting solution is
added to an ice-cold, alkaline solution of -naphthol,

Aromatic —NH,
group absent

No brilliant orange
orred dye

7. Test for —CONH, or Imide group :

- The given sample is heated with 2-3 beads of solid sodlum
hydroxide.

perceived

e e

—NO, group
absent

Amide — CONH, or
imide(-CONHCO-)
group present

——
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8. Test for —~CONHAr (anilidolgroup: |

The .given' sample is heated with Concentrated hydro- | dye is formed
chloric acid. The solution is diluted with water and |

ice-cooled. A cold, saturated solution of sodium nitrite is

adc?ed to this solution. The resulting solution is added to
an ice-cold, alkaline solution of B-naphthol

Fax

No orange or red | —CONHATr absent

(6) Literature Survey :

....................................

Nitrogen (N) | Phenolic -OH 138°C Salicylamide Hydrolysis prod'ﬁct
Easily oxidizable group (139°C) (155°C)
Amide (CONH,) -
or

Imide + CONHCO ¥+

@

Preparation of derivative of the given samplé by hydrdlyéis : : 7
1 g of the sample is heated with 25 ml of 20% sodium-hydroxide solution in a 100 ml conical

flask for 30 minutes until the disappearance of the smell of ammonia. The reaction mixture is
cooled and acidified with concentrated hydrochloric acid.

The solid product is filtered off, washed thoroughly with cold water and recrystallised from hot
water. ‘ ' : '

Melting point of the recrystallised product is 154°C.

Conclusion :

Comparing the melting poiﬁt of the hydrolysed derivative with respective ' : : :CONHZ

literature value, it could be confirmed that the given sample (with melting _
point = 138°C) having nitrogen as special element, —CONH, and phenolic OH
—OH as functional groups is Salicylamide. . ‘ _ A

Sample NOB

(D Preliminary Investigation :

a. Colour : White

b. Texture : Amorphous

c. Odour : characteristic smell

@ Melting point of the compound = 80°C
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As the sample is soluble in dilute NaOH solution,

acidic functional group like phenolic —OH and or imide may

(® Detection of special elements [Lassaigene’s test] :

A small amount of the sample is strongly fused with a P,eél si
the bottom of the tube becomes red hot. The tube is then brok

be present.

but insoluble in N aHCO; solution, weakly

‘zed sodium in a fusion tube unti]
en with a pestle into ~ 10 ml of

"distilled water contained in a mortar. The mixture is ground thoroughly with the pestle. The

mixture is then filtered. The filtrate, known as sodium extr

act, is used for the following tests.

T oheraton s iencs ]
1. Test for Nitrégen e | . No blue colouration or | N absent
A little of the filtrate is boiled with a pinch of solid ferrous Precipitate.
sulphate, cooled and acidified with 6(N) sulphuric acid. - ;
2. Test for Halogen - | No precipitate Halogen (Cl, Br, I)
A little of the filtrate is boiled with conc. Nitric acid. The absent
solution is cooled and treated with a few drops of silver
nitrate solution. : '
3. Test for Sulphur No violet or purple col- | Sabsent
. A few drops of sodium nitroprusside solution is added to our.ation
a small portion of the filtrate.

(5 Detection of functional groups :

Reith

1. Test for —COOH group : , _
A pinch of the given sample is added to a saturated solu-
tion of NaHCO;.

No effervescence
observed.

—COOH absent

2. Test for phenolic —OH group : _ :
A few drops of freshly prepared solution of ferric chloride

violet colouration

Phenolic-OH

present .
is added to an ethanolic solution of the sample.
3. Test for carbbnyl group : , ‘ Orange precipitate Carbonyl group
2,4-D.N.P. solution is added to an ethanolic solution of the present
sample. F
4, Test for —CHO group : Black precipitate _CHO or =g

An ethanolic solution of the sample is added to Tollen’s
reagent and the test tube is heated on a water bath for
~b minutes.

5. Test for olefinic unsaturation :

A few drops of very dilute potassium permanganate solu-
tion is added to an ethanolic solution of the sample,

'| group present

a-hydroxy keto

Pink colour of per-
manganate  disap-
pears

As ni.trogen is absent in the given sample, therefore tests

ie. Aromatic —NHj, Aromatic —NO, , Amide (~CONH,),

(— CONHAr) are not performed.

fo

Olefinic  unsatura-
tion or easily oxidis-
able group present

r I?itrogenous functional groups
Imide { CONHCO} and Anilide
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@ Literature Suryey :

.................................... (author name)

[ Compoundt i the ratue | Pobiederuatves)
nelting point within_+10¢C | with melting polnt

Nil Phenolic —OH 80°C Vanillin (81°C) 2,4-DNP (271°C)
Aldehyde (—CHO) - Oxime (117°C)
Easily oxidizable group '

(D) Preparation of derivatives of the given sample :
(@) Preparation of 2,4-DNP deri‘}ative :

In a test tube, 0.5 g of the given sample dissolved in minimum volume of ethanol. 0.25 g of
2,4-dinitro phenyl hydrazine hydrochloride is added to 5 ml of methanol and stirred well
with a glass rod. 1 ml of conc. sulphuric acid is added to it. This solution is added to the
sample solution and the mixture is shaken thoroughly.

The precipitated product is filtered off, washed thoroughly with ethanol and recrystallised
from absolute alcohol. :

- Melting point of the reéfystallised product is >200°C. -
(b) Preparation of oxime derivative : 7

~2 g of hydrated sodium acetate and 1 g of hydroxylamine hydrochloride are dissolved in
5 ml of water. 1 g of the sample is dissolved in minimum volume of ethanol and the etha-
nolic solution is added to the aqueous solution of hydroxylamine hydrochloride and sodium
acetate. The mixture is shaken vigorously and allowed to stand for 10 minutes.

The precipitated product is filtered off, washed thoroughly with cold water and recrystal-
lised from aqueous ethanol. .

Melting point of the recrystallised product is 114°C. . CHO

Conclusion : : | .
Comparing the ‘melting points of the 2,4-DNP and oxime derivatives with
respecfiVe literature values, it could be confirmed that the given sample
(with melting point =/80°C) having no special element, phenolic —OH and
aldehydeas functional groups is Vanillin. ,

OCHj,
OH
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