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Organic ldentification Lab.

Determination of functional group and general test
e o Hll CaliSl) g J seaall Alladl) A ganall (jund
The determination of the functional group depends largely on the correct
determination of elements once the functional group present in the organic
compound is known, one can find out the name of the probable compound
with the help of m.p and p.b. next procedure is to study some specific
reactions of the compound and then to confirm its name by preparing
suitable derivatives. It may be noted that elements C, H, and O are not
tested. This means that functional groups containing C, H, and O are
determined if no other element exists.
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A. Oxygen organic Compounds.
B. Nitrogen Compounds.
C. Aromatic Hydrocarbon Compounds.
D. Alkyl Halide and Aryl halide Compounds.

A. Oxygen Organic Compounds.

O oY) Ao A glad) Alladl) aalaally Laldl) b guisl
1. Carboxylic Acids:
NaOH Jstae 3 o5 Ll Cum Lpmalal) Lgiion (30 ZalanS 5 \SI) (el sal) 4 520 Sy
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Organic ldentification Lab.

a-litmus test: -

Shake a small amount of the given substance in water and immerse

a blue litmus paper (L.p.) in it. If the L.p. turns red means presence of
Carboxylic acid (phenols being acidic in nature also give this test).
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Negative Positive

Ll <3S

b- Sodium bicarbonate test: -

Add a pinch of the given organic substance if solid (2 drops of liquid)
to 5 ml of saturated solution (aqueous) of NaHCO3 and shake gently. The
effectiveness or slow up and down movement of particles indicates the
presence of a carboxylic group.
igan LaBl Cus o g3 seall G5 )80 (e padie Jslae pe Jsgaall (0 AL 4SS Jalas
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Phenols < carbonic acid < carboxylic acid

»
»

Increase acidity

& Jelats Y ‘ﬂ:\.\}.}JLﬁ\ sasa e M\.:. Ja 2ale Q‘}[}-\:\AS\*
& deldly A picric acid e, NaHCO3 J (Sl J sl Positive
.CO; & L~ 3 NaHCO; Jd Sl Jslaall g

RCOOH + NaHCO; ———> RCOO'Na* + C02T+ H,0

OH

@ + NaHCO3 —_— No. R.
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Organic ldentification Lab.

NO,

NO,
O,N NO, T NaHCO; —> + C02f+ H,0
- OyN . NO,
© O Na

2. phenols ArOH

(CansS g¥1 350 Al (13 my Y gl dimalas G g Admiia (iasl g (e 3 ke Y 5l
Al o) 98 AR (e (2laS g3l ) gl ) bl ¢ ga¥) ) Eia) ga Gl (e daeal ISV 1Y)

.(resonance ) 4ile g )Y Aalad) o ) Cpania Led 9320 v Aallud)

Leh Cua g Ml NaHCO3 & <53V iSls NaOH %5 Jslaae (& @Y giall (oS
<l paras ortho @ sell & 4alu aalaas (52 43Y picric acid Jacle ddimiia (sl s
Asdll aal el (e 22y s NaHCO3 Jislase (4 s
a-litmus test: -
Blue litmus paper change to red but no effervescence with NaHCO:s.

b- FeCls test: -
Dissolve the organic substance in water in clean test tube and add

drop of ag. Solution of FeCls.

hand g Agile g,V Adlall 3 yilae Aliaiall Jau 5 yuel) de gane 4 jrad CallSI 12a Jaxing
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. (-ve ) <islh i aayY picric acid*

Positive Positive
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Organic ldentification Lab.

OH
3 © + FeClz3—> O—Fe-0 + 3HCI
; Cromreo—

o

3+
& e

c- bromine water test: -

LA 3 ylasd 3yl o g ll ele 4al) Ciliay 25 59 HCI 2ml <« Gl 5) J senall 40031 a3
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OH el

OH
Br Br
@ + 3B aq) ——> + 3HBr
Br .
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3- Alcohol ROH
OS5 O3S Dl 3 5 e B e Ty sinall Al Y a5 A 3 e Y 2l e
Ll 3 LAY Al
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Organic ldentification Lab.

a- Ceric ammonium nitrate (NH4)Ce+%(NOs)s
Y sl e ale CaiS
To 1 ml of organic substance in H,O, add a few drops of ceric
ammonium nitrate change the yellow color of indicator to red that is
means alcohol is present.
(dioxan) glusS slall (8l elall & JsaSl (lisd aae alls 8%

(NH4),Ce(NO3)s + RCH,OH —— reagent + red complex

complex ~——  RCH,0 + (NH,),Ce(NO3)s + HNOj;

RCHzol + (NH4)2CE(N03)6 —» RCHO + (NH4)2CE(NO3)5 + HNO3

colorless complex

10 e (5 sind ) AN 5 3 5 Al W) Y pal) e 6l yom il GBS 138 )5S
DY) (oS 5528 5 (oS 5 )28 el sall 5 J SO Gl Bl (50 1S )

s 53 JoaS) 500S] vie ddad 58 shad 43Y 220 4S i die jaa V) el 5l EiA¥

DAT diaa 1 (Ce™ ) aspomall U150 5 yan Y] diaall (3 6855 gad 4l (Ce™) as_yuud

(Ce™) psimall o s 5im osle e

b @Y sl uSe) @V il Galall jeal) ol @ il Jaedy
Jllas aad Js Ceric ammonium nitrate ax eilebas die (jeal das
1l LS 25 1) sl 555

Phenol + Ceric ammonium nitrate—» black or red-brown color

Jsasll & 63 e alaie YU daliae GlS o () J a8 Y gasl) 30uS) 2ie *
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Organic ldentification Lab.

H
|
RCH,0OH ———— R.C=0 aldehyde

R,CHOH — - R,Cc=0 ketone
H
RCHCOOH ——— 5 R_(Ij=0 + CO,
o
H
R-CH-CHR — » 2R-(I:=o + H,0
OH OH

OIH
Rz'?H'CH'R2—> 2 R,-C=0 + H,0
OH

b- Chromic acid test. (Jones oxidation).
r RSl Jaxing 5 AN 5 4005 A V) Y aSl) cp Saaill CRSSH 138 Joninn
S g ynell de gaa e A gall C ol adasi jesaal g H o0 e (55883 (Al &Y gasl
Baus) Je CadlSl) Jamy Cus
| pdanich

i 2-methyl-propan-2-ol
b |l ttertiary al lchohol }

g3
Propan-1-ol
(primery aichonol | |

Primary alcohol —» Aldehyde.
Secondary alcohol——»" Ketone.

4
= |

Tertiary alcohol. —» (-ve).
Aldehydes —» Carboxylic acid.

el Jsasll e 45 S0l 5 A V) Y sl G ey RIS 4 (¥

Procedure:
In clean test tube dissolve 2 drops of alcohol in acetone and add 2
drops from chromic acid reagent change the color to green or blue green

means presence (1°, 2° alcohols).
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Organic Identification Lab.

Negative Positive

Reagent  CrO; + H,SO4 —— H,Cr,0;

Cr - Cr'® Jjat sausY) i

red green
H2CrO4 crit
Red —p Green
H
3RCH,OH +2CrO; + HySO; — 5 3 R.C=0 + Cry(SOy)s + 6 HyO
aldehyde blue-green

3 R,CHOH + 2 CrO; + H,SOy ——— > R,C=0 + Cr2(804)3 +6 Hzo

ketone blue-green
i
3R-C=O0 + 2CrO; + H,SO4 —» 3 RCOOH+ Cr,(SO,); + 3H,0
aldehyde blue-green

R2C:O + 2CI'O3 + sto4—> N. R.
ketone

«phenol + chromic acid ——— dark color

Y Sl ddant (g3 Balal) juadY) ) 55l k¥ sl il 4y
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Organic ldentification Lab.

Mechanism: -
0 0O
= | i
RCH,OH + Cr=0 > R-CH;0—Cr —OH ——R-C=0 +H ,Cr0;"
|| |J | aldehyde
o) H o)

c- Lucas test: - ZnCl/HCI

HCI (adla ae 2330 Y gasl) dilial Jeldi de ju 8 G dl Gl o ae 23S 13a

& 0 pall JSIWI & S (RCI) delal) 3l dais o S5 9 ZnClp wns s 258 0
ity o Glle 5l Qlatine S0 Jslaall jedayg Jeldill o ja ) ol

ROH + Hol-Z2, pey + 10

Procedure: -
Add 5 ml from Lucas test to 1 ml of organic substant in clean and

dry test tube, shake well and notice: -

3°alcohol — immediately

A e Al (g ) 08 CalS
& . 1" ROH 2° ROH 3°ROH Benzylic
2°alcohol ——— 48ld ye Ak ol b 55 .

810 -5
1°alcohol ——» Y 35 las ¢ ay Jeli

Aelu 24 s yehay
Benzylic alcohol —— immediately 413 e adda (g ) 68 oS

Sn2 mechanism

H / \ / \
RCH,OH R—d S G (\: ------ OH, c1—c\ . o
N2 s %

oxonium ion
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Organic ldentification Lab.

Sn1 mechanism

®© ® ®
H RCHZCOHZ RCH, ™ + H,0

carbonium ion
lc@

RCH,CI

RCH,OH

Snl A (e (s CI ae (A5 J Ul Carbonium ion del& —; 1° JsaS s 4

(b SN2 DA (e aleliiy | (Audan gl ) 8 elSa1y) jiua e Carbonium ion <l

Jiiae AIE Carbonium ion ¢sSe de e Cplhy o s suS ¥ gl -1 30 JsaS s 8

JawYs | mw Cl e leliiy oy 43 &S Gl Hyperconjugation <l s ally

e 330 Ll e i) Ao Y1 ans € 553 I NU Ui o s csnns 2 Joi

.R
Gaally g 5 S (G sl A ) i)
+ +
R R R AR
\ H® N ® \4

R—C—OH——>R—C—OH,—»C + H,O

|

CH, CHj " CH,4

Hyperconjugation <8l (34 3 jalday 4% ) il

R R R R
\Té N
B i

d}}ﬁ\%b}dhﬁﬂ.})}ﬁ})&@\ wb@ﬂsm:\r—ﬂ -2° d};ﬂ\“\.}@b\
(BB 10-5 )5 0 22 el Eua 30 10
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Organic ldentification Lab.

®
® ® -
RCH,0H —H—» RCH,0H,— » RCH, + H,0 —C_» RCH,CI

O5SY 5 Sp2 ASilSe iy 43 Taa oy 05 AV Jsasll (e JSIV) Al o oS

.Carbonium ion

®
® ® -
R,CHOH —H __» R,CHOH,_ R,CH + H,0 —&_» R,CHCI

Carbonium 2°

Shl 4SS a0 Ay (5 380 Tl o e Jay 583 5210 550 20 SSINT lla (555

®
H > ® cl
R3C'OH — RgC-OHz [ R3C + HZO —_— R3C'C|

Carbonium3°
3° Carbonium e Syl 4SS elloy S Joasll ¥ 1558 jeday Lin JSIV) adla*
il

C88lS aa s sh @S laat jEi carbonium ion oSS e s alall Y sl S 134

Lucas
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Organic ldentification Lab.

4—Aldehydes & Ketones.
351l e Aall) A8l o lelss 8 Ja il Jii s S e gana e S yall o2 (5 gind

Ao gane QLS jall o8 Jie (8 i 5o S]) e sena 585 Cua (Nucleophilic addition)

-”. ".3""‘"
AN . ~
C—/0O » +__ - + 1~
s LT = 70
a- 2,4-dinitro phenyl hydrazine (brady Test): - HN—N}I?O

O

GlEiia aa ldeld sa L S e pana s s B e Byl Juadl NO,
slanl i) 5ill 5 Lle i die (o) jha Canl 5 5) 4013 e ol 50 Llle Loasl 58 ()Y @ll3 5 L 5aY)

s
N )

/C—O + NH,0H =>C_N-0H Oxime

N=—o + NH,.NH ) —

. 2-NH, > /c N-NH, Hydrazone

\c=o + ph-NHNH, — » \CZN-Nth Phenyl Hydrazone
/ 2 /

N i

_-C=0 + NH;-NH-C-NH, >C:N-NH-CONH2

semicarbazide semicarbazon

il sl (5S35 Oyt sanall dle (IS g Gl CallS 138 e il S 5 gl Je i

ﬁ\ﬁ@&ﬁﬁj\;\_)ﬁ.@d\;ﬂ\&\bn?\u\j‘)

Negative Positive Positive
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Organic ldentification Lab.

Procedure: -
Add (1 mL) 2,4—dinitro phenyl hydrazine (2,4-DNPH) reagent to
organic substance in water or Methanol (safety note: the reagent is highly

toxic) and mix the test tube by agitating. we see colored ppt appear.

Mechanism: -
©
0)
>C=O + NH,-A \c/ . \C/OH
/H—\$—H - \NHA
A
H@
\
) _H
-H O @

-NH

NO
A=[ OH, NH,, -NHph, -NHCONH,, 2

NO,
s Jslaall el ai ) zlias 88 dumall g sataall U 1S 5 Cladgaal¥) sy Sl *
.benzophenone Jis (il
@ @)

PN

R™ R , R TH (el dals cla i€ J zlias Gl e Cad€ll 1 ) Ly
Cliidie an) (5 o8 daghi Ui ) Ao sana o (5 guandl S yall o) gial (e aST sy el
Add) Ly saY)

SV ALE & CadEAY) e adiat ) sl 5 aleaalV) o Snaaill Alaatioie (§ yla ae clllia
328 30 Jal 5o 5l chromic acid e Leleldi vie Cum () 53SH (G 58SH Jgu) gl 3.
Ora s )l g Ll Ll i) ol 5 a5 () sSI S 5 5 el anS 53 (5 )a) 3 )l
il CalSl Cuea

O5uSH 5 AV o aaail] Alanisall Uizl 5008 5all Jal gall (any L Laid
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Organic ldentification Lab.

b-Tollen’s Test 4uaill 3) sall Cids

The Tollen’s reagent is a mild oxidizing agent that can oxidize
aldehydes, but not alcohols or other carbonyl compounds. A positive test
result is the formation of the element silver which precipitates out as a
"silver mirror" on the test tube, or as a black colloidal precipitate.
procedure: -

=t o LS Ll pumay g allas Canny (330 Y o (e CRSASH (Y Ll (S s
Jslaa e (ol ke 5) 4l sy 5% AGNO3 (= (1 ml) Adudas HLis) 4y g0l & aas -1
Caida Jslaa (e 3kt 5 ylad 4l Canial i o) 2 gl ol 585 Jaa35 NaOH 10%
Gl ) 8y szl ae (Clilal) G S gl (any & 55 Cangy 3 BaaY) 209 NH4OH

(2 sl CaBSH (Y 5 € il D) aae) duzadll aau ) (e () 5Siall 3 g

€ 29 NH4O0H dropwise
with agitation until
precipitate dissolves

@ 5doplo%NaOH O O Hot water (60-70°C) Q

@ 1 ml 5% AgNO, Q @ 3 drops from the liquid

sample, or a small amount
of used solid sample (]

@ observe for 5-10
minutes a

v

NaOH 10% (0 ) osilad a3 latall elally 4 guske ddgdas HLialdy il -2
(Methanol (& il aby 5) calaa (S 13 AL 40aS o Jilaad) adgoal¥) (e (i phad 2205 -3
ASGl Laa) 4 sl 8

A0 s A sl (YY) LAY Al ) Ll emaall CalISH (e 2] il -4

.Mﬂfhmdg@ﬂ\dﬁjﬁbgééjﬂglo_sgwgsguemgé.. ;o
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Organic Identification Lab.

After added
2% NH:OH

o) Azl il i sl J) 358 A A W)l e Aaill 318 e i 2 Jeliill faa ik
Cmalall 1 452S) 2 s el CSall S Alla 8 A suY) las o3Ua s 3 Ag
il (gae il an sl b iles 7z s3eS Gadlall el s

(Pl i€y Jelail] 1aa oy yl cand 208l Y L3 CadCl 1 aad Y il s3SI Lalk

Positive . Positive

'

(left to right) 2-pentanone (ketone)(-ve), isobutyraldehyde, benzaldehyde (+ve)

2AgNO3; + 2NaOH —— > Ag,0 + 2 NaNO; + H,O

AgyO + 4 NH; +H,0 —> 2 [Ag(NH;),0H]

0 O
i Il -
R/C\H +2 [Ag(NH;),0H] ——> 2 Ag¢ +R-CONH," + 3NH;3 + H,0

silver mirror
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Organic Identification Lab.

General equation: -

0 o)
" + NHOH + AgNO; — > R & ONH," + H,0 + 2 Ag |
silver mirror
C — lodoform Test: - KI/12
S il @y & gl @Y Sl s CH3COR methyl ketone 4 jaal CalSll s Jaativy
iyl CHy e 4slall oY gaslly el il on g i3Sl ey CH3;CH-R
H o e Wl siaY (I)H
Procedure: -

add Kl /1, (3drops) to organic substance in 10% NaOH, formation of

ppt indicate presence of —CHj; beside carbonyl group.

paiind gy Al 13) 5 e ela (2m) 2 0.1gmM s )y 3 J senall (ha Jall 5y
A (10%NaOH) Jstae e2ml ciual Guilaia Jlae e Jgeandls 21330 ¢l slal)
0555 138 patisall & 1) ae sl sall 20 59 0 sall (RIS (e ST 15 a8 Caal

¥\

| 1- unknown + 5ml H,O (Dioxane) 1 )l CHz 05 s e il Lial cuil

2- 10% NaOH WY A L) j
3- Reagent drop by drop with shaking el (Y G AS Wl da g 6
Al lac ke cuatony

Negative Positive Negative

*a) lodoform results (left to right): 1-propanol, 2-propanol, acetone, 1-octanol (b) Negative
result, ¢) Positive result, d) Negative result when the sample is insoluble in the reagent.
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Organic ldentification Lab.

o ge IS e AV jheal il ) ) sl
(Y aSl Ua ad) cpaaall ) 2 lias canl ) jeday Al 13)%
( o) z

Note:

*A positive result is a cloudy yellow solution, or a yellow precipitate. A
negative result is a clear, yellow, or orange solution with no precipitate.
Note:

a false positive result may occur if the test tube was cleaned with acetone

before use, and residual acetone remained in the tube.

calaaiaV) U8 iU SLeaY) Gl Cadat o3 13) 4318 Aalag) Ao Gl 38 rAaa Sl
Yl A i) e JilaN B

©
‘@ a? o0
R—CH,CCH; + 31, + 2NaOH—> RCH,CCI; + 3Nal + 3H,0— RCH,—C—CI,
OH™ OH
0 0
I I )
RCH,CONa + CHI, ¢<_ RCH,COH + CI,
yellow ppt
48,k CH3 gsla 586 Jsas*

H
R—C—CH; + I, + 2NaOH ——= RCCH3; + 2Nal + 2H,0

OH

d — Chromic acid Test: -

(page 33 aaly) Jsasll cadiS & Sy Al Jeal) 48 Hla ud a0d5us
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Organic ldentification Lab.

0
5- Esters: R—C—OR
a — Hydrolysis test: -
OV elall ge dpadls Jillae elae | ol i) adaind Y Gamalall )05 2 i) Cadls
Rebua dale: Jlaainy V) doany¥  Alall Lellas
(A pally) dalaall o yat 3ac 18 e luall Jalad) (IS 130%
(Al 1) dleall Cojad (g guime Y (el oLl Jalall S 131

0 0

R—lll— OR' + OH@ "o, Rﬂ:o_+ ROH 4 5a
O o)
[ ® I

RCOH + R'OH ile Jlas

el sally Lalall 5kl Jlerinly ool jall L lSI adall 46 jee clld aey (Sayg
Lalall okl Jlerinly Sl Jaill g je (o 4blead aay JsaSl) 48 jaa s Bl 5y IS
Y xSl e adsll

Procedure: -
Dissolve 0.5 gm of organic substance in 2 ml methanol. To it add 4-
5 drops dil. NaOH solution and 2-3 drops of ph. indicator. A pink color is
produced. Now put the test tube in boiling water bath for 5-10 mint. If the

pink color either fades or disappears, this shows presence of ester group.

b — Hydroxamic acid Test: - (Feigl Test)
SlialuS g Haell (iaal e &5 Sa 95&91.52:’.3;.0 «* Hydroxyl amine g < i) Jelas
(ferric chloride) FeClz Jlexinls lgie Calsl) a3 Cua

I i

RCNH —O

NaOH

R—COR' + HCl.NH,0OH ——— RCNHOH + R'OH __FeCk o

3

wine colour
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Organic ldentification Lab.

i) a3 38 FeClz an 0 ste Jslae (51 J seaall S sl el ) axe (e Y 5 ST Can
& Osbe Jsbae Jseaall el 131 Cadsll o) ) o5 Y Gun Sl g el Gaals )

.FeCls
Procedure: -

Take 2 drops of Unknown or few grams of organic substance in a
test. tube contain methanol, add 1ml of 5% methanolic solution of hydroxyl
amine hydrochloride. Now, add a few drops of (2N) Methanolic KOH until
the ssolution is just alkaline, Boil, Cool and acidify with dil. HCI until the
solution became neutral (3ui« e adall 334 3), add FeCls. If deep red or

violet color produced, it indicates the presence of ester group.

Positive

a) Preliminary procedure to be sure the test will not give a false positive, b) Heating the
solution, ¢) Negative result (2-pentanone), d) Positive result (ethyl acetate).
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Organic ldentification Lab.

6 -Carbohydrate.
a-Molisch’s Test (il ga cais
procedure: -

To 2ml ag. Solution of organic substance add (2-3 drops) of
Molisch’s reagent (alcoholic 'a- naphthol) and shake well. Now add
carefully (1 ml) of conc. H,SO, from the side of the test tube. Allow to
stand. A reddish violet ring of the junction of two liquids shows the

presence of carbohydrate.

OH T »OH
. HC‘)< _O\TJ HiSOy m
N

Fuforal

b — Blackening with H2SO4
Heat 0.2 gm of organic substance with 1ml of conc. H,SO,4. An
immediate charring and blackening of the solution show presence of

carbohydrate.
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Organic ldentification Lab.

Secondary Test of sugar: b Sell 4y gl cid gisl)
Procedure:
e (5 drops) ae S cre AaeS 8 A3 b A i) ol 531 28] (oS 4y 5L
(38 (3-5) (10 (sl plas A (il ae ol

[ Sl Sl Jgla }
Iy " @ | | Benedict -
Jride Su 58 )b S ¢
Barfoed J it e Su
(Sucrose)
PRI )
(Lactose, Maltose)
i (30 Jslaae Seli _
eliwanoff a silal.
(Ribose, Arabinose) / ~
+ s
sl sl el suleall Su
(Fructose) s siS S (Mannose, Glucose, Galactose)
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