Aldehydes and Ketones
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1. Aldehydes and ketones:

aldehydes ketones

reactivity:
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(2) Protonation:
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: (3) Cbndensatlon of aldehyde (ketone) and—altohol
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(4) Bisulfite addition: (T3

R ONa

N | |

/C=0 +NaHSOz === R—C—SOgH —> R-C—SO;Na HCl,  Aldehyde
H H H water-solube
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(5) Reaction with amine: (|m|ne

imine CHs
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2 réactlbn of carbonyl group

(7) Tollen’s Reagent:
(identification for aldehyde and ketones)

O
] .
2Ag (NHa)oOH' + oy ——> 2Ag + & ™+ 1,0 +3NH;
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8) lodoform i‘ésit: -
(identification of methyl ketone)

I I | I
, _ _
R—C—CH; * OH == R—C—CH, + H,0 —> R—C—CH,| —>—> ">

i I

1 OH"
R—C—Cl; —>» R—C—0O  *+ HClz yellow solid: lodoform

4 T

H
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(1) Identification of carbony! group with 2,4-DNP:

Procedures :
wloor 2 drops sample + 1mL Methanol
+ 0.5mL 2,4-DNP reagent -
-

shake vigorously

l

If no ppt, stand for 15 min
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Notes : Products (2,4-dinitrophenylhydrazone):

yellow — aldehydes or ketones in which the
carbonyl group Iis not conjugated
with another functional group

——

e

- orange- red — aldehydes or ketones in which

the carbonyl group Is conjugated
with C=C or with benzene ring
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(2) lodoform test: (identification of methyl ketone

I I b0
, _ _
R—C—CH; T OH == R—C—CH, + H,0 —> R—C—CH,| —>—> ">

I I

|l OH
R—C—Cl; —» R—C—0O  * HClz yellow solid: lodoform

20g KI + 10g l2 + 80mL H20 — ~90mL Kl 3(aq)

stirring until solution is complete
(This solution is deep brown due tothe | 3')
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2 drops sample + 1mL 1,4-dioxane + 1mL 10%NaOH  (aq)
$

add KIsag and-shake until a slight excess yields a definite
dark color of iodine

l
water bath at temp.=60 °C

l

If the solution becomes colorless, continue adding KI3(@g)
and shake
- (until the dark color of iodine no change for 2 min )
- I
fill'the test tube with H 20 and allow to stand for 15 min

l
Result: produced the yellow ppt (iodoform m.p 119~  121°C)
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~ Samples

Acetone +

Benzaldehyde

Benzophenone

Ethanol

Unknown 1
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(2) E%EJ unknown 2 E’Jﬁ}?‘k‘;ﬁ,@gﬁgﬁ-
R [ L 4r e T\ A 7] 2
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(3) BFERt . unknown 3 H953 T2 5 CsHeO.
HE-NMRYEGREATT, SRR HAE B A2
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