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ALDEHYDES AND KETONES

Classification, Tests and Derivatives

INTRODUCTION

The carbonyl group is common to both aldehydes letdnes, and as a
result, both classes of compounds react similarti1 waany reagents. 2,4-
Dinitrophenylhydrazine is commonly used to test footh types of
compounds. However a distinguishing behavior ofeljdles is their

reaction with mild oxidizing agents which oxidizeetn to carboxylic acids

while KEIORES, which af@iforedifficilfioioXidizemainSURChange d.
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Several laboratory tests that distinguish betweldehydes and ketones,

therefore, take advantage of this difference inavedr towards oxidants.

One of these isTOllENS SIVEr MIrffor teést, in which a silver ammonia
complex ion is reducedilibyialdeifides, to metaliices [EERINGISINE
BERBEIBEssolutions are also distinguishing reagents wheeeQui) ion,

complexed to tartarate or citrate respectivelyreduced toliCOMGUBIG S
oxide (CyO) by aldehydes but not ketones.

Carbonyl compounds (aldehydes and ketones) areeotely identified

through a number of easily prepared derivativefies€ include oximes,
phenylhdrazones, 2,4-dinitrophenylhydrazones amdicggbazones. These
derivatives are ideal because they are easilyipdritrystalline solids with

sharp melting points.

The mechanism of formation of these closely relatedvatives involves a
typical nucleophilic addition at the carbonyl canldollowed by elimination

of a water molecule.
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OH H
b7 > c=N—z + HoO
I

O
|
whereZ = — OH, —NH—@ » —NH—-C—NH,

further structural identification of methyl carbdngompounds, the

i
/é\ + NH,—Z

For

iodoform reaction, using iodine and aqueous sodhyaroxide is used.
Compounds containing the GEIO group give a bright yellow precipitate
of CHI3 (iodoform).

EXPERIMENTAL

MATERIALS | Glassware:4 test tubes, Erlenmeyer flask (50 mL), ice bdth,
NEEDED graduated cylinder (10 mL), Buchner funnel, filftask, melting
point apparatus.

Chemicals: 15 mL Tollens' reagent, 0.5 mL each : pf
formaldehyde, benzaldehyde, acetone, 2-propanp&n?anone, 3
pentanone, 15 mL Fehling's or Bendict's solutia®,mL sodium
hydroxide(5%), 40 mL iodoform reagent, 1.0 g hydtdamine
hydrochloride, 3 g sodium acetate, 2.3 mL cyclohexe, 30 mL
petroleum ether, 5.0 mL phenylhydrazine reagentm&Oethanol,
16 mL 2,4-dinitrophenylhydrazine reagent, 1.0 g isenbazide

hydrochloride and 1.0 g unknown.

I. TESTS AND DERIVATIVES

ey Jeladl) 1aa
Sadv,oa< 1o 24-Dinitrophenylhydrazine Test
e orange to yellow PPt
NO, NO,
//\ = N Orange—x! ) Jas 13
ketone or aldehyde I NO /C_N_NH O2 |5 5 alaall gaie o £,
Negative oS s

Procedure To 2 mL of ethanol in a test tube add 5 dropscmi’uaaned’%é S s o5
and mix. Add 2 mL of 2 4hnitrophenylhydrazine reagent shake, ¢

observe the result. Repeat with benzaldehyde acldlogxanone.

2. Tollens' Silver Mirror Test

positive with aldehyde (gl duzb 5l 5 () 5Siy) 104
negative with ketone 31 » o< Y



formaldehyde is very fast formation sliver

mirror
(B i 053 b e e LS5 il Ol e il e
propanal /butanal/pentanal 71

q o) 0
I n
R—C—H + 2[Ag(NHg),]'OH —_» R-C-O NH,' +‘+ 3NH + H,0

Procedure.Place 5 mL of freshly prepardllens reagent in each of
three clean test tubes and add 3-4 drops of foehsle
benzaldehyde, or acetone solution. Shake the tuigesously and
allow them to stand for 10 minutes. If no reactmecurs place the

tubes in a hot water bath @&?) for a few minutes.

3. Fehling's and Benedict's Tests

Il n _
R—C—H + 2[Cu(comp|exﬁ+—> R-C-0 + B8

Procedure. Place 5 mL of eitherBenedict'sreagent or freshly
prepared-ehling'sreagent in a clean test tube and add a few drbps o
formaldehyde solution. Place the test tube in akée of boiling

water and observe any color changes that occumadts-20 minutes

Record your observations. Repeat with benzaldebypdeacetone.

4. The lodoform Test
+ oy HLaaY 1

Aaalyl 5 ¢ 5€) methyl e 0 0 yellow PPt
(sl . R-C-CH, +l, + OH —» R-C-O + CHls
245k CH3 pet (Al (g, methyl ketone

Procedure. To 10 drops of acetone in 3 mL of 5%odium
hydroxide add iodine solution and shake until todor of iodine

nearly persists (about 10 mL of iodine solution}. tAis stage the

yellow precipitate of iodoform should have formedRepeat the test

with 2-propanol, 2-pentanone, and 3-pentanone. oiReg/our
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