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ExPerlment T

Ob]ec.t—- To def;ermme the me.H:mg Pomt of 3wen orga,mc, compound

o

Refarences_' el ™ s G -5
o s

i Voae.n'. Arthere Eieme, _ta.r:j practical orga.mc chemasfrg, " edition,

_ 1966, published bg CBS publisher, _page Noo 32 -2

L2 Agarwal O.P., Practical Orgamc Che.mtst?‘y published bb’ Knshna.
_educational p_ubles_her,_ Edition 2014, page no. 60-64. =

sl ngfgiremgn_t_& — Given Solid Substance, Capii!a.rg___Tub_e,_

_Mel_ting Point _aploara.tus. i o

_nle.org L ie b = 2 N

_The cha.nge from solid to l:qmd state of a c,ompoum:i in hmf:mg is

.....Q&Ll.ﬂgi_ melting and the temperature at which a solid in its pure form
 melts is called the melting point. E_verj._ pure solid has a characteristics
I melfinﬁ _point. there.fore. determination of metf:i_ng _Po_int____helps Tl
_identification of the compound. Wie S

Presence of impurities lowers the meitmg Pomt of the so.{sd_ Thus

I Me.itinj Pmm’: also serves as a criterion of _]puni:b; of a comPo_und
_ Procedure - L -
roceaure

Take a fine c:apaiiarg of Ie.n th 5- 6r.m
Seal its one end bg mse.rtmg the end of the Captiia,rg tube horlzonfai{tj o
into the extreme edge of a small .sfea.dg Bunsen flame for a few.
seconds, r‘ofa.ffnﬁ the capfﬂia_rﬂ mean while.

Take a small quantifg of the compound. whose meiﬁnj point is to be
determined in mortar pestle and powder it.
Introduce the Powd&red compound in the capiiia.ry tube .

Gently tap the capillary tube so that the compound sinks into the
closed end.

Re.pe.a.t the procedure of mi:roducmg and i'appmg z’:hree to four times.
Put the ca.pr.iia.rg in d.:.gn‘:a.c’. me.f.f:;ng point apparatus.

observe the femp. at which it start to melt. .

Finailg note the temp. at which it compiete{y melt.

%@@@@@ @@

bservations — = e o _ g
S I | s G :
=M s e, i Mean Melting point = (hittatts) °C"_,
o 5!
o) | e ey B ©

ReSuH: The me.’,tmj Pomt af the 3wen orgamc comPou.nd (T i Tt s A

' Precaution -
1. The ca.pi:’ia.rg tube (s fiiied one third of its Ee.ngfh.
2. The rate o eating shou e controlled.
h h g hould b lled
3. Tt should be very slow near % meltin oint so that the melti
be very slo he melting p hat the melting
point can be recorded a.c.-:ura.te.ij.
Me.lﬂng point of some common organic compound.s

e Phenol P 42°C + Benzoic Acid P22.56

o o-Naphthylamine Ll » Fructose 1 103 °C

o o-Naphthol 1 96°C ¢ Cinnamic Acid ! 133°%C

e Acetamide 7 82.0C » Glucose : 146 °C

. F&-Naphthol = 123°C e p-Toludine : 43°C

e Benzamide : 128°C s Sucrose : 186°C

e Oxalic Acid : lo1°C e Naththalene : 80°C |
s Urea $ 132°¢ » Acetanilide : 114.3°C




_EXPERIMENT 02

I Ob[ect —  Qualitative amigsis OJC unknown orgq.nie compoun.a'./s for

Reference. =

1. Vogel Arthere, Elementary practical organic chemistry, pac

pre-'.imina.rg tests.

edition,

1966, published by CBS publisher, page No. 61-64.
2. Asa.rwa.f. O.P., Practical Organic chemistry , published by Krishna
educational publisher, Edition 2014, page no. 31-32.

Reg wirement —

Test tube, spatula, different compound, glass-rod etc

T]'Leorg -

Pre-‘.imina.ry ctua.uta.five analgsf.s of an unknown organic compobmd

involves initial tests to determine the compound’s gen.eral Pr‘operties and

the presence of speci,fie elements and functional groups. These tests
include physical examination, solubility tests, and flame tests.

Test Observation Inferences
i) Solid Carbohydrate , acid , phenol , amine ,
1.] (a) Nature higher hydrocarbon may be present.
ii) Liquid Alcohol , ketone , aldehyde, ester,

phenol , amines may be present.

Yellow -Solid

m~— Dinitrobenzene , p - Nitro toluene,

Sweet pleasant

Bitter almonds

Moth balls

No particular
smell

2. nitro Pheno.’. , nitro aniline
(b) Colour Yellow -Lliquid Nitrobenzene .
Brown P — Toluidine , resorcinol.
Blackish a = Naphthol
Pink B — Naphthol
Buff or reddish Aniline, phenol, Aromatic amine.
Colourless Simple acid , alcohol , ester, ketone
aromatic hﬂdr‘ocarbon.

2 (W ohr Carbolic i Phenol , cresol. 3

Fish&[ Amine

Ester, alcohol and halogen derivatives.
Nitrobenzene , Benzaldehgd_e

Naph\‘:haiane
Aromatic acid , amide , ca.rbohbldra.te

4. | Flame Test

Soofﬂ fl’.a.me

Non soof:y ﬂ.a.me
Substance chars

Aromatic compoun.d or alipha.tic compound.

containing small proportion of hydrogen
e.g. CHCL;, CCly

Aliphatic comPOund
Ca,rbohgdra.i:e, sulphanilic acid .

5. Test for . KMnO4 test.

unsaturation Substance + 2 ml of water
shake well + 2 drops of
dilute KMnO, solution
Decolourisation Saturated
of KMnO4 compound. .
Ne decolourisation | Unsaturated

cam.}::ound.
Result : Qualitative a.na.i'.b'sis of unknown orga.nic compound/s for‘

Prelf.mimrg tests was

done sueeessfu“_g :




I Sl 5y g f LEXPER]MENT 03_ | ol A
_ Ob.j_e__c_t — Qualitative analysis of unknown organic compo_un_d/s bg

iy s Lass.a.igne tests ( Nitrogen). N -
~ Reference —
1. Vogei Arthere, Elementary practical organic chemistry, 2 edition,
1966, published by CBS publisher, page No. 35
2. Agarwal O.P., Practical Organic c.hemistrg ,published bg Krishna
educational publisher, Edition 2014, page no. 24-27.

. Re.gu,ir.emenf — Ignitiorl tube , éapilla.rg tube’, pipette, test tube,
_ china dish, filter paper, funnel, unknown organic compound (urea)
| ﬂeorﬂ =
The Lassaigne’s test, also known as the sodium fusion test,
is a qualitative analysis technique used to detect the presence of
nifrogan, sulfur, and ha.iogens in_an organic compound..

It utilizes the reactivitg of sodium with the elements nitroge.n,
sulfur, and halogens in organic compounds. When heated with sodium,
these elements form water-soluble salts, which are then extracted
and tested using specific chemical reactions.

Procedure —
Sodium Fusion Test (Lassa,i'qne’s Test )

Toke a small piece of dry sodium metal in a fusion tube and
heat it gentig till the metal melts or fuses.

Add equal quantity of compound to this fused metal [If the
compound. is a liquid then add two drops of it with a capiilarg]
Heat it 3ent13 then .strongig till it becomes red hot.

Plung the red hot tube in 10 ml or % of a test tube of
distilled water taken in a porcelain dish, covering it imme.dia.f:ex’.y

P B B

with an asbestos sheet crush the fusion tube compietelg.

@

Co.rra out more fusion in the similar way.. Boil the extract

for five minutes reduce the volume to about 5 ml and filter.
Perform foli.owing test using this filtrate.

1 ml of extract + 2-3 drops of NaOH solution to make it alkaline.
Add a few drops of freshly prepared FeSO, solution, boil for

a few minutes, cool and aci.d'.ifg it with bﬂ addﬂng dil. HCL

or dil. H,S0,.

Blue or green colour solution or Prussian blue coloration.

, Inf_erenc_e —

l If Prussian blue color is Pre.se.nt — Nif.:rogen is presen.f.:

IO

Result :

{ Qualitative analysis of unknown organic compounc{/,s by

Lassaign tests (Nitrogen) was done successfuubc.




+ 4 CEXPERIMENT 043 + ¢

Obi ct :  Qualitative a.rwi&.sis of unknown organic compound./s bg
Lassaigne tests ( Sutphu,r). _ L

Re. erence =
1. A_Sa,rwa.f. O.P., Practical Organic chﬂmistr:j , published b:j Krishna
educational publisher, Edition 2014, page no. 26.
2. Dr. Peesapati V., A comprehensive approach to practical organic
chemistry , published by PharmaMed Press, 2023, pg No 35.

| Reguirement z Ignif:ir:.-n tube. , ca.'or'.lla.rg tube , pipette , test tube, china dish,
filter paper, funnel, unknown organic compound (sod. nitro prusside,
lead acetate).

_ Theorg = The La.ssa.igne’s test, also known as the sodium fusion test, is a
qualitative analysis technigue used to detect the presence of nitrogen,

sulfur, and halogens in an organic compound..
It utilizes the rea.cf:ivitﬂ of sodium with these elements. When heated

with sodium , these elements form water-soluble salts, which are then
extracted and tested using specific chemical reactions.

Procedure - Lassa%qne’s Test for Sulp_l'lur

| (D Take o small piece of dry sodium metal in a fusion
tube and heat it gently till the metal melts.

Add equal quantity of unknown compound to this
qu.se.d sodium.

Heat it Senﬂﬂ and then strongly till the tube
becomes red hot.

Ph,m.ge the red hot tube in 10 ml distilled water
taken in a china dish, covering it immed.ia.felg
with an asbestos sheet and crush the fusion tube
compiz‘f;e.iﬂ.

Boil the extract Jfor‘ 5 minutes, reduce the volume
to about 5 ml and filter.

ol 2~3 iml of fi.!,‘f:m.‘te. add 2-3 drops of lead acetate

©® ® ®

s & B

solution. Sod:
Formation of black precipitate indicates the presence nitro prusside
of Sulphur. (Violet colour)

Confirm bﬂ sodium nitro pru,ssia’e test.
A few drops of sodium nitro prusside solution will
produce violet colour with black ppt.

®

Observations : ' :
Chemical Reaction :
Test Observation Inference ¥
S :
1. Lead acetate test Black precipitate formed | Sulphur is present + PB(CHyC00);—>PhS | (Black prt)
: 2 : =
2. Sodium nitro prusside test | Violet colour obtained | Sulphur is confirmed Fe™* + [Fe(CN)sNOS] ™ —

| Violet lex
_Inferenr.e : If black precipitate with lead acetate and wviolet colour with sodium aer
nitro prusside are obtained —> Sulphur is present.

Result : Qualitative analysis of unknown organic compomd/s bg La.ssa.isne,
tests (Sm’.phur) was done succ.essful'.ig.



A *['EXPERIMENT No.5)* Carboxylic
R—-C\OH - acid
Obiect s Quaiif:.aiive. An.algsis of- unknown Organi.c c.om.powm{ for e /iO
unciion ro eciion arbox C acg i
funct group detect (Carb yli id) OH
Reference : 1. Agarwai O.P., Practical Orga.ru:c. chem.i.sfrg, Fublish.e.d. bg Krishna
educational publisher, Edition 2014, page no.30-31
2. D, Tainl K 5. . Dr. Mhﬁgay P.B., A practical book of Pharmaceutical
organic chzmisfrg, Nirall Fublica.ﬂ.on, edition "-'f-*h, page No. 1.21-1.23
Requirement : Test tube, Beaker, Glass rod

Orﬂa.nic compound. , Sod bicarbonate, HCL
Theo_[éi *  Organic compounds containing carboxyl functional groups are called carboxylic
acids. The term carboxyl, its name from the combination of words
carbonyl and Hﬁcimxat because carboxylic functional group O contains both of
these groups (—C—O0H). These acids turn blue litmus red and react with sodium
hydrogencarbonate solution to produce effervescence due to the formation of
carbon. dioxide. This is a test that distinguishes carboxylic acids from phenols.

derives

- Procedure : e aT
1. SODIUM BICARBONATE TEST Observation :
1. .Ejfferue.sc.en.ce af co,

o Take 0,23/0.2:?11 of unknown
mﬁa.nin com.Pound. in test tube.

® Add 2-3 ml of aqueous NaHCO, (10%).

Fﬂaﬂﬁon : J

2. ESTER TEST

Take 0.2 3m/0,2m1 af com]pcund. in test tube.
Add 5 ml o_f' ethanaol .

Compound
+ NaHCO,

Eﬂ'erve.smrma
(co,)

After adding dil. HCL
R-COOH + NaHCO, —> solil resgypents

R—COONa + CO, 1 + H,0

Add 2 drops of con. H,S50,.
Heat it on boiling water bath.

. 8 8 @

Heat on
water bath
(with conc. H,50, )

Compound
+ Ethanol

H, S0,

R—-COOH + C,HsOH

Reaction :
—> R-CO00C,Hs + Hy0

Observation :

IF'L rence :

Frwlig smell nf ester.
—-CO0OH group is Presmt ;
3. ,F..-E_BRIC CHLORIDE TEST

o Take 0.05 gm of compau.ncl.
e Add 1 ml of water and shake well.
® Add 1-2 drops qf alcoholic FeCly solution.

Observation : Violet ppt
Observati I g
Servaiion n.JcErﬂnCE m/ 3 HU,Q D:'&l' .
Buff colored precipitate Benzoic acid,/pthalic azid i An&t&l
Violet colored precipitate | Salicylic acid Salicylic acid

Violet colored ppt obtained | Acetyl Salicylic acid

I
a.ﬁer hen.tmﬂ :
Yellow colored ppt Cinnamic acid 1 : COOH CODH
Faint raddish ke Succinic acid : g g
DuF Yellow Citric acid | OH 0]—!
= |
No & e in FeCl Oxallic acid | Complex
k| i J | (Salicylic acid) (Violet eolour)

RESU,& : fum:ﬁomi group was foumi in Siuen or&a.m'.c comioaund.,

i —— e =53

0

I
R—C—0OH

r ~
Carboxb-[ Group

(~COOH)

Reappearance af
the solid substance

a.fter addl‘.ng dil HCL.

Inference :

COOH group is present.



Experfmen% No. 6

Ob\je.ci'iva
Qua-u’d'o-ﬁ\"ﬁ Analysis unknown organic compound
detection of cﬁbohgim y : -
References :

. Dy, Thin K.S.J Dr. Ma,m,:.ja,r PB, A Pro.f.ﬁc.afﬂ book 0{-
Phormaceutical organic. chemistry , Nirali publication,
edition 4%, page No. |.31-1.33

2 Vc:gei Arthere Elementary practical organic chemistry,
274 edition, 1966, published by CBS publisher,
page No. 89

R.ecg,w‘rememf

A Glasswares and Tnstrument
I. Test +fubes
2 Pf'Pea'ie. or choF‘pe,r

3. Beaker (]Co—r water bath)
4. Test tube holder
5. Bunsen burner or hot water bath
B. Chemicals
I. Molisch ﬁeagewf (ot-naphthol in ethanol)
2. Concentrated sulfuric acid (H,S0,)
3. Fehlind Sol A (Copp&r(JI) .Sw’.fa.i'e Solution) & B
(Alkaline Solution af Pofa&sim Sodium tortrate
(Rocheﬁ& Safi’) in Sodium hgdzrox{de.)
4. Benedict Keagent ((contains copper(Ir) sulfate,
Sodium carbonate, and Sodium citrate))
5. Sa.mjoéa (gducase, frmfv;seJ Sucrose.)
6. Df&f‘ﬂ&d waufer
' 77160:@:{_:
orbohydrates are organic compounds containing carbon, hydrogen
C 3 : C? : ? g 3
and oxygen. Tl'me.b! include simple sugars (mmsmm))
disaccharides, and _Pa{ saccharides. Molisch's test (s comm
used as a general test. This test is based on the dehydration
rhohydrates b concentrated sulfuric acid +o m al
zfr i;&rixgmdagz,fﬁfwu, SR TR Sy ﬁn@%
(MOUSCJ’LFS Maﬁ”’t) to Prom e PMPZ’Q’ or violet Yﬁnﬁ at the.
> Wy face 5,}{{ acid cw.o!.f'he. agueous layer,
Tn e,}'u(M’L(? e Tort=: Red&&anj Sugars reac with the copper lons

. o ent 1o m Cco (I) oxide (Cu,O 3 ba
in Fé‘}f:ﬁi'soﬁaﬁas = brﬁz;-rad}pﬁsir&d which MWWCA

redwcing Sugars.

b T Teﬁ) B b Febling s test, reducing sugors
Je (I ions La en LS co Gz

};&xiz:& iMehw};pr;apéf‘aiea out. The r-eaﬁ&n;aﬁchm s szzij- )

 naina from green, yellow, orange, or Yed, depending on the

Pl I ey



Procedure

Molisch Test

1.
ok
3.,

Take 2 ml crf the agueous carbohﬂdrai'e solution in a clean test tube.
Add 2-3 ml of Molisch’s rmg-emf (o(.—n.a,fohﬂw/. in ethanol) to the solution.
Ca.mfu.lly add 1-2 drops of concentrated sulfuric acid alcmﬁ the sides
of the test tube u,SmL:f a dropfpe,r or Pif)affe. Do not mix. Allow the
acid to settle at the bottom.
Observe the fwmafwn of a violet or ’DWPL& rr'mg at the Jmofm of
the two Luiwwﬂs
D—giu,cose, + con H,S0, —> 5 Hydroxy meﬂaﬂi furfural —s

+ ai,oka, nephﬂw{ —> Purf)/,e,/viaﬂet ring
s Jest:

Fehling

1.

2.

4

Mix 1 mlL of Felﬂlfruﬁ’s solution A and 1 mlL of deﬂinﬁfs solution B
in a test tube to prepare fmsh Fe)mblnﬁ 's rea.genf.

Add 2 mL cf the carbahﬁaf.rafe. solution (or a few c.rysfals of the
solid Sa,m]m',e dissolved in water) to the test tube.

Genﬂﬁ heat the mixture in a bo—i&lnj water bath fo-r 2-5 minutes
or d.orecﬂﬂ over a low fﬂamz; with a test tube holder.

Observe any color c}uwﬁ-e or ‘prec«r,faoi'a,ﬁe. ( red) foﬂmfm

Benedict Test

18
2.
e

i

Take 2 ml of the cafbohﬂdrai'e solution in a clean test tube.
Add 2 ml of Benedict's reaﬁem': to the test tube.

Mix well and heat the solution in a badmﬁ water bath for 3-5
minutes, or jﬂ”ﬂj over a ﬂa,me

Observe the color Cj‘lﬂilﬁé or f)re,ciloif:aie ﬁyrmai‘wn

5. The dzﬁre.e. ojc color dmnﬂe can t?iw; a rouﬁk estimate of sugar

concentration :

o Blue (no e): No r j Sugar

[o] Grem X Tc;::c:.ﬂ amount M u‘(?

o Yellow: Low concentration

o Oramﬁe. : Moderate concentration

o Brick-red : Hrlgh concentration

Observation

NMPlEceh, JeTE § ihocles it Sy s color is fcmm.d
Fe,hhnj i i e color s fcru.mc{
Bonedict, TEEEL L e s s color (s ]C‘TW"A

Result : (Qualitative a.malgsﬁs of orga,m,c compound f.;-y- detection

gjf Wbahﬁdrai'e was deone chcessfaiéy_



EXPERIMENT 07

Object
To prepare Todoform from acetone

Reference

1. Vogel Arthere, Elementar3 practical organic chemistry,
2nd edition, 1966, published by CBS publisher, page No. 198
2. Bahl A & Bahl B S, A text book of Organic chemistry,
published by s chand and company limited ,
Edition: 22, page No. 309

Requirement

Conical flask, beaker, mea.saring cbllf.nder
chemical:

Acetone 5ml

Todine 5 gram

NaOH solution 5%w/v
Theor

Todoform, with the chemical formula CHI3, is a pale yellow,
crystalline, volatile substance known for its distinctive, sweetish odor.
It is an organoiodine compound and was historically used as a
disinfectant and antiseptic in medicine.

Todoform also known as tri-iodo-methane is prepared from
acetone and lodine crystals in the presence of aqueous sodium

Hﬂdr‘oxia'.e solution

CH3COCH; + 41, + 4NaOH ——> CHI; | + 3NaI + CH,COONa + 2H,0

(Todoform)
M Acetom NG.O.H
1. Dissolve 5g o'F todine iptm 5ml o-F. acetone (n Ia conica:[ flask IOLM (;o;u:c:;:)
2. Add 5% sodium hﬂdromd.e. solution sf.owla with continuous
slm.king until all the todine color s a[isa.ha.rsed. /

3. Allow the content of the flask to stand for about 10-15 minutes
4. Filter off the yellow crystalline ppt of Todoform though

Buchner funnel

5. Wash with little water and dried between the filter paper -
and weiahe,d. [

Observation: Yellow ppt
Yellow color precipitate obtained. of Iodoform

Result:
Todoform prepared success-FuU.H




EXPERIMENT 08

Object
To prepare Phengl benzoate from phenol

Reference

Peesapati venkateshwarlu, Elementary practical organic chemistry,
2nd edition, 1966, published bg CBS publisher, page No. 172

Reguirement
Todine flask, beaker, measuring cg[fnde.r, pipette

chemical:
Be.nzo:jl chloride 2ml
Phenol igram/ 1ml

NaOH solution 10% w/v
athgle alcohol
Theor

Phenyl benzoate is synthesized by reacting phenol with benzoyl chloride in
the presence of a base like sodium hydroxide, utilizing the Schotten-Baumann
reaction. This method leverages the nucleophilic nature of the phenoxide ion,
formed when phenol reacts with the base, to attack the electrophilic c.a.r‘bonyl
carbon of benzoyl chloride, resaltinﬁ in the formation of the phenyl benzoate ester.
1. Formation of Phenoxide Ion:
Phenol (CeHsOH). reacts with sodium hjdroxieie. (NaOH) to form a phenoxide
ion (CeHsOT) and water. This reaction is facilitated by the strong base,
which deprotonates the phenal, mak[nﬂ the oxygen atom a better nucleophile.
2. Nucleophilic Attack:
The phenoxide ion, with its negative charge, acts as a nucleophile and
attacks the electrophilic carbonyl carbon of benzoyl chloride (CeHsCOCL).
3. Formation of the Ester:
This attack leads to the displacement of the chloride ion (CL™) from
benzoyl chloride, 'Forming phenyl benzoate (CeHs00CC¢Hs) and hydrochloric
acid (HCL).
4. Schotten-Baumann Method:
The reaction is typically carried out under basic conditions (u.sinﬂ sodium
hgdroxid.e) and with vigorous shaking to ensure good mixing and reaction
progress.
The phenyl benzoate, being insoluble (n water, precipitates out as a solid,
allowing for easy separation from the aqueous solution.

1. Formation of J| 2. Nucleophilic ! 3. Formation of
Phenoxide ion | Attack | Ester
OH 0- Na* | & 0 ! 0
o e [
+ NaOH —> + H,0 | < c—cl i©—c~o—@ FCE
| |
Sodium I !
( CP:»::oolH) phenoxide : @ Il Ph,enjl benzoate + Nacl
(CeHs07) : Benzoyl chloride I (CeHs00CCeHs) (from Na™ and CI°)
(CeHsCOCL (Heb)
Procedure He COLL

1. 1 gram of Phenol ls dissolved in 15mL of 10% sodium hjd.mxide. solution in an
Erle.nme.ger‘ flask.

2. 2 mL of benzogl chloride (s added.

3. Close the mouth of the flask with a rubber stopper and shake v::gorousy for
about 30 minutes,

4. filter the crystal and recrystalize it with e.‘thjie alcohol.

Result
Phengl benzoaote prepa.red from Pheno[.



EXPERIMENT 09

To Prepare picric acid from phenol
Reference :
| 1. Agarwal O.P., Practical Organic chemistry, published by Krishna
educational publisher, Edition 2014, page no. 316
2. Mann F.G., Saunders B.C., “practical organic chemistry, published by
orient hangmen private ltd., 4th edition, page N. 173

Requirement :

Object :

Glassware :  Conical Flask, Glass rod, Measuring Cylinder, Pipette
Chemicals : Phenol, Con. H,S0,, Con. HNO,
Theory :

Picric acid is 2,4,6-trinitro-phenol. It is yellow in colour. Tt is used as
tropical anti infective and disinfectant so that used as a cleaning agent and
also preservative due to presence of phenol. Picric acid is obtained by nitrating
phenol.

The nitration of aromatic compounds is usually done by using conc. HNO;
in presence of conc. HySO4. Nitration of aromatic compounds is an example of
electrophillic aromatic substitution.

Nitration is usually carried out at low temperature. At high temperature there
is loss of material due to oxidation by HNOjz. Phenol being an activated nucleus
towards electrophillic aromatic substitution, the nitration reaction occurs very e.a.si.la.
It undergoes nitration with HNOj; even at room temperature -Forming ortho & para.
nitrophenol which can be separated by steam distillation. Phenol when treated with
conc. HNO; in presence of conc. H,SO, undergoes nitration at both ortho and para

position to Bield. picric acid.

OH OH
O,N NO.
COI"I.. HQ_SOQ_ ® *
+ 3HNO, > + 3H,0
NO
Phenol 4
G Picric acid
PT'O cedliine. ¢ (2,4,6-Trinitro Phe.nol)
1. Place 4 gm of phenol to conical flask and add 5ml of Con. H,SO,.
2. Mix the solution prcperl.g (solution become warm).
3. Heat the flask on water bath for 30 minutes.
4. After 30 minutes place the flask on Ice bath.
5. Now add 20 ml of Con. HNO; & shake it properly.
6. Mixture allow to stand undisturbed until red fumes stops poring out.
7. When fumes stop, heat the flask on water bath for 1-2 hrs with occassional stirring.
8. After given time add 100 ml of cold water and chill the mixture.
9. Filter the sellow c.rHsf'.nl.s.
10. Wash with water to remove excess of inorganic acids.
Observation :
Yellow colored crystal are obtained.
Result :

Picric acid was pre.pa.red. successfullg.



EXPERIMENT 10

OBg ECT : To prepare molecular model of d.iffe.rent compound..

REFERENCE :
1. Arora varun, Pharmaceutical organic chemistry-I, published by
medical Pub[[she.r, 2022, Ps.No, 387-392
2. Dr. Jain KS, Practical book of Phn.rmo.ceutf.caf. che.mi.strﬂ ;
published by Nirali prakashan, 4% edition, 2020, Pg.No. 2.1-2.8

REQUIREMENT :
Model kits

THEORY :

In this e.xPerime,nt we will use ball and stick models to re.Pre.sent
atoms and bonds in molecules and build molecular structures u.sf.n.ﬁ these
models.

In order to better understand chemical properties of molecules, it will
help to be able to visualize the three dimensional structure.

The model kits consist of different colored balls with holes for the pegs
that connect them. The balls are color coded and the holes c.orrespon.cl to
the number of bonds each atom mrmau.ﬂ has.

We wil not be using all of the different balls (atoms) provided in
the kit. Notice that the number of holes in each ball corresponds to what
chemists often refer to as the valence of an atom (in this case the usual
valence for organic molecules).

Hadr‘ose.n and the i'wlosens, chlortne, bromine and tlodine, have onlﬂ
one bond to carbon. Oxage.n forms two covalent bonds, nitrogen usual[.ﬂ
forms three covalent bonds, and carbon o.l.wa.ﬂs forms 4 covalent bonds.

This gives rise to what (s sometimes called the HONC rule; i.e.,
H has one bond, O has 2, N has 3 and C has 4 bonds in most neutral

orsa.nic molecules.

MAKING OF MOLECULES :

1. CO, 2. Ethane (C,H) 3. Propan.e (EiHs)
. '-,_ I.T § -
' W i LS _ ! ¢ j\ "
=€C=0) (HsC - CH,) (CH; = CH, = CH,)
4. Methane (CH,) 5. Butene (C,Hsg)

(CH,) (CH; - CH = CH - CH,)
RESULT :
Molecular model O‘]C orﬂcmi.c c.amPounds were Pr‘e.Fo.md. succe.ssfu[l‘lj :



PREPARATION OF REAGENTS
Benedict’s Re.a.ge.nt

Requirements (Chemicals) :

° CoPPer(II) sul,faie. Penta.hﬂd.m,te (CuSO4-5H20) - 17.3 g

¢ Sodium carbonate (Nr:z.;a Co, ) — 100 9 (a.n.hg drous)
o Sodium citrate (C,HgNa,0,-2H,0) - 1% g
e Distilled water — To make 1 Lliter

Theory Behind Components :

. CoPPer(II) sulfate provides the Cu?* ions (blue color), which are reduced

bg re.ciucing sugars.

o Sodium carbonate creates an alkaline medium, necessary for the redox

r e_a.cf:t:on .

o Sodium citrate acts as a comPLexing aﬂen{:, Prevenfﬂng Pre,cipif:a,f:ion of

COPPEJ"’ c.a.rbona.fe. [..ﬂ. G.Lk.ﬂ.{.[..nﬂ so!.uﬂ.on b:j kee-Pf:rLg CU..2+ I:.I"'L SOLL-L’E':OH..

P F‘OC&CLLLFG :

1. Dissolve sodium carbonate (100 3) and sodium citrate (173 3) in about
SOO mL Of d.[:sfl:t'{.eﬁ{. Wﬂ-ﬁgr f:n. a be.a.ke.r or Vﬂtm&trt‘:c )CLa-Sk. S'tu“ We-{.!.
until fuﬂy dissolved.

2. In w .se.Pa.ra.fe container, dissolve c.oPPer(II) sulfa.f& Penfahydr‘a.fe (17.3 3)
in about 100 mL of distilled water.

33 Slowﬁj add the copper su{.fafe solution to the carbonate-citrate solution
with constant sfirr'inj.

4. Once compleﬁelg mixed, make up the volume to 1 liter with distilled water.

5. Store the re.age.ni: in a dark bottle (amber 3(.5&.55) and label Pro,oerlg.
The rea.sen.t is stable for several months at room temperature .

Storage :

o Store in a cool, dark ,o[a.ce.
L A[wags shake well be.fore use.
. Df.sc.a.rd. t..)c any Pre.cipf.fa.f:e for‘m.s or color fades signifﬂcanﬂ.y.



PREPARATION OF REAGENTS
Molisch’s Reagent

Reiuirements (Chemicals):
e o-Naphthol ( alpha-naphthoi) - 59
e Ethanol (95% or absolute alcohol) — 100 mlL

P & OC&C!.LLF (A

1. Take a clean, d,rg amber gla_ss bottle .
2. Dissolve 5 grams of a-naphfhol in 100 mL

of ethanol.
3. Shake well until the a-naphthol s ——— —
completely dissolved. Molisch’s Reagent -
4. Label the bottle: “Molisch’s Reagent - 5% a-Naphthol &
5% o-Naphthol in Ethanol”. -

5. Sfore 'f:he reage.n.f f.n, a COOL, d.ark P[.CLC.E.,
tigh‘tlg sﬁoppered.

Note :
o (se pure a.—naphfhol for best results.

e The reagenﬁ (s ﬂa.mmable. due to ethanol — handle with care.

e Store in an amber bottle to Preve.n.f de.gradafion from Lighﬁ exposure.



Object
To 53nfhes£ze aspirin (acetﬂlsalicjlic acid) from Salicglic acid

Reference:

Princigle.
Aspirin 'S prepa,red by the acefy!ation of sa,lt'cyZ:'C acid. The

hydrole (-0H) group of SaZE'C3Zs'c acid reacts with acetic anhjdrfdﬂ
in the presence of a few drops of concentrated sulfuric acid or
phosphoric acid. The reaction produces acethSa({cyh'c acid (aspin'n)
and acetic acid as a by-product.

Chemical Reaction
Salictjiic Acid + Acetic Anhgdréde —> Aspirin + Acetic Acid

Re.q,uire.me.nfs
Chemicals
. Salicyb’c acid — 2 g
. Acef:ic anhydn'de = 4—5 mlL
o Concentrated sulfuric acid or phosphoric acid — 2-3 drops
o Distilled water
e Ethanol ( for recrgstallfzaﬁon)

AEEara.fus
* Conical flask e Water bath
* Beaker o Funnel
. Measwin3 c‘ylinder * Filter paper
¢ Glass rod o Watch 310.55
Procedure

1. Weigh 2 g of Saﬂicylz'c acid and transfer it to a clean, drj conical flask.

2. Add 4-5 mL of acetic anhjdriafe to the flask.

3. Add 2-3 drops of concentrated sulfuric acid (or phosphoric acid) as a catalyst.

4. Mix ‘f:l'ﬂe. contents 35}1{‘{3 bﬂ .Swfrh'nj fhe ffask

5. Heat the mixture in a water bath at 50-70°C for about 10-15 minutes.

6. Remove the f{ask and allow it to cool sli hﬂj.

7. Add 20-30 mL of cold distilled water slowy to desfroy the excess
acetic anhjdr:'de.

8. Cool the mixture in an ice bath until white crystals of aspirin are formed.

9. Filter the crjstals usinj f{lfer paper and wash them with a small
ci,uanfiiy of cold water.

Observation

o White crgsﬁalh‘ne aspin'n is obtained after cooling.

* The purified product has a me.lf[nj point of 135-136°C.
Result

Aspirin (acefy!salfc‘yﬁc acid) was Successfuﬂj synthesized from
Saft’cy!fc acid




