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Aldehydes and Ketones

Both contain a carbonyl! group c =0
|
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— Aldehydes have at least 1 H atom attached to the
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carbonyl C atom, i.e. R1 or R2 =H 2" ®77 “o>

— Ketones have two carbon groups attached to the
carbonyl C atom

— R1 / R2 can be alkyl, alkenyl, alkynyl or aromatic
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I Nomenclature

» [IUPAC names;

— The parent chain is the longest chain that contains the
carbonyl group.

— For an aldehyde, change the suffix from —e to —al; for
a ketone change the suffix from —e to

— For an unsaturated aldehyde or ketone, show the
carbon-carbon double bond by changing the infix
from to : the location of the suffix
determines the numbering pattern.

— For a cyclic molecule in which —CHO is bonded to the
ring, add the suffix
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Increasing Order of Precedence of Six Functional Groups

Functional Example of When the Functional
Group Suffix Prefix Group Has Lower Priority
i-- Carboxyl -oic acid —
O
2-\9\@%@ -al 0XO0- 3-Oxopropanoic acid 9 _COOH
H” 3 1
or formyl
O O

Cal

-Ketone -one oxo- 3-Oxobutanal
4M
3 A
HO _4 3 2_1
L", Alcohol -ol hydroxy- 4-Hydroxy-2-butanone

O
NHo
5—Am|n9 -amine amino- 2-Amino-1-propanol ?}N/OH
2
Sulfhydryl thiol ; 9-Mercaptoethanol s 4%,
~Sulfhydry -thio mercapto- -Mercaptoethano 1 N0H
er—vr, 3 e,_qibm
Copyright © John Wiley & Jons, Inc. All rights reserved.
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e Common names

— For aldehydes, the common name is derived from the
common name of the corresponding carboxylic acid.

— For ketones, name the alkyl or aryl groups bonded to the
carbonyl carbon and add the word ketone. alky) alkyl kelove

y HCH HCOH CH,CH CH,CQH
,_&_p . Formaldehvde Formic acid Acetaldehyde Acetic acid
[ e e ] A e
Copyright ©@ John Wiley & Sons, Inc. All rights reserved.
O O O
the lower-molecular-weight
group bonded to the
carbonyl comes first in the
common name for a ketone
ComMvun oy = Methyl ethyl ketone Diethyl léetope Dicyclohexyl ketone
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Boiling Points: intermediate between alcohols and

alkanes, i.e. INE:Dipole-Dipele INF:H-konJinJ
iM-F Lomlm -
N 20 s A~ 0h
g
-1°C 49°C 97°C

Solubility: smaller comgounds are sglgble in water as
they are H-bond acceptors,
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@ Synthesis of Aldehydes and Ketones
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Aldehydes and ketones are commonly

LA

synthesized from an alcohol by{oxidatiorﬂ l.e.



Synthesis of Aldehydes and Ketones

The nature of the alcohol and oxidizing agent
determine the product. Jones reagent oxidizes 1° to an

(I B s S §

acid, 2° alcohol to a ketone.

M CrO, WOH

OH H+, acetone 0

B.DV\-Q:S of PC C
OH (§r0 O
/\)\/ > /\/lk/

H+, acetone




Synthesis of Aldehydes and Ketones

PCC reagent oxidizes 1° to an aldehyde.




{:} Synthesis of Aldehydes and Ketones
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Aromatic ketones can be prepared by Friedel-Crafts
™ T e N N e, P e
acylation reactions, i.e.
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Synthesis of Aldehydes and Ketones

Finally methyl ketones can be prepared from terminal
alkynes, i.e.

0

R —— H*I Hlo
o H6+z RJk
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The Carbonyl Group

The carbonyl group is:

— A double bond between a C and O atom .". both
are sp? hybridized .-. trigonal planar geometry

— O is more eIectronegative) a polar covalent bond

Vid
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The Carbonyl Group

The carbonyl group is:
— Resonance is possible due to the w bond, i.e.
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Nucleophilic (Acyl) Addition Reactions

The carbonyl group is subject to:

LT g i— RINE ]
S Valta ME
The general reaction mechanism is:

/AM\ Addition SJm'U base Profvnebion
H H,0

s S
Nu:- =0 J—0 »—OH
¥ H H:
S‘l'rofz R A R R
Dw
trigonal planar tetrahedral tetrahedral
carbonyl compound alkoxide alcohol

intermediate product




Record 18 WEAK Nucleophile O g *
I0: 20 —

addtten (lae (de opaallle iz weak vucleophile K
 S¥eny Blecllophilesias iy H 3 Calalyst ) 2ot Anlly Ligls <O
protonded oldehyels si protonated kefonelo gibsg « H* i plpse 0%jgen N it iy ;SY
) positive c,hurgzL_ (C) 31y Nuetral . (0) def vesonanee 30 cow Corfribation J e
o, ol o i GIP A1 N )1 g Whofe reachive Chta Carbonyl e 31 C 01 &\
"Pthonalionadt W ) Carbocabion,
- Alcshsl o final prduct N cnGo 5 weale Mu  w addition Jzo ;2 %



w )\)Uc\eoph)e JI C}, &L ,mﬁ SRl VI ;—@

Sﬂf 019 Weo
V
Qo\c‘o“‘ton 18l Protondbion. 1 8 ngz)\
Protondkion . 2 . Addition . 2
% \?
Alcohol Final praduct Catd-ljs_\_ oo
\

Mcohol < Final produdt



Nucleophilic Addition Reactions

Acids can be used to catalyze the addition of weak
nucleophiles, i.e.

Note: the product is the same, but the resonant
structure Il enhances the attack of the nucleophile as
the@has a formal positive charge.

and [0 is Nuetval..
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Nucleophilic Addition Reactions

Aldehydes vs. Ketones:

— Generally ketones are less reactive than aldehydes
due to:

e Steric hindrance at the carbonyl group
» Stability of the carbocation, i.e.

0 0"

Joow L

R R' R H

The second alkyl group stabilizes the carbocation making it less
reactive (i.e. 0* is smaller)
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Reactions of Aldehydes & Ketones

The following pages will deal with the
nucleophilic addition reactions to carbony!
groups based on the nature of the nucleophile.



