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4 Aldehydes and Yetones
Carbonyl Compounds

TABLE 18-1 Some Common Classes of Carbonyl Compounds

Class General Formula Class General Formula
i i
ketones R—C—R! aldehydes R—C—H
| I
carboxylic acids R—iC—OH acid chlorides R—C—CI
i I
esters R—C—O—R'’ amides R—C—NH,

o

Use the common name of the acid.
Drop -ic acid and add -aldehyde.
1 C: formic acid, formaldehyde
2 C’s: acetic acid, acetaldehyde
3 C’s: propionic acid, propionaldehyde
4 C’s: butyric acid, butyraldehyde.
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Aldehyde Common

Names

¢ Use the common name of the acid.

® Drop -ic acid and add -aldehyde.
® 1 C: formic acid, formaldehyde
® 2 C’s: acetic acid, acetaldehyde
® 3 C’s: propionic acid, propionaldehyde
® 4 C’s: butyric acid, butyraldehyde.
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Nomenclature of Aldehydes cilaaal¥) dLacd Yyl

Aldehydes
i i) o ..l-:_.-D

butanal
butyraldehyde

[l:'H r,?'f' 2 hydrowybutanal
HzC—CH-CHz-C B-hydroxybutyraldehyde
voE o Y or

(Z2)1-3-chloro-3-phenyl-2-propenal

= I

p-hitrobenzenecarbaldehyde
OzM p-nitrobenzaldehyde

H

ciz-2-ethylcyclopentanecarbaldehyde
2t is

Qo .

A,

pentanedial
glutaraldehyde

Ketones

[a]
Haio 1

k!
EFCZD
HzC =
I_-'.:I

pro

.

CH=

[n

5 i
HaC o
2 Br

HzC 2

o

Lt HalC CEHS

2
CH=

-

\\

panone

acetone

phenylethanone
acetophenone
methyl phenyl ketone

2-bromo-4,4-dimethylcyclohexanone

S g\ﬂﬁc"'ﬁ 2, d-dimethyl-1-phenylpropanone

t-butyl phenyl ketone

2 2, 2-dimethyl-1,3-cyvclopentanedione

CH=
]

0

0
<>_3<—1Lﬁ 2-cyclobutyl-2-oxopropanal

2

/

[
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Name as Substituent
* functional group, C=0O is oxo- and -CHO is formyl.
COOH O
O  CH; 1
CH3—(|L,—(|3H—CH2—H,—H CH3acetSne CHs
3-methyl-4-oxopentanal CHO (ﬁ
(”) 3-formy|benz§|)|c acid C\CH3
CHy—C—CH=CH, CHyCH—C—CH—CH; [ ]
. CHj Br CH, acetophenone
methyl isopropyl ketone o—bromoethyl isopropyl ketone O
i i c
CH;—C—CH—CH; CH;CH—C—CH—CHj
(|3H3 ]|3r (|3H3
methyl isopropyl ketone a—bromoethyl isopropyl ketone benzophenone
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Preparation of Aldehydes
and Ketones

» Oxidation reactions

» Hydrolysis of Dihalides

» Hydration of Alkynes

» Reactions with Acid Derivatives and
» Reaction with Carboxylic Acids

> Reaction with Gruinard
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"]Oxidation reactions: <N sasll ausY) Je s

drolysis of Dihalides: gl AU Alal) Jasl)

R —CH Cl , HEO—R G —H + 2HC
O
H ,O
R ,CCl , < = R (fl R + 2 HCI
O
“Jozonization of Alkynes: LSl aa 3 5Y1 Jolds
CH3\C:C /CH3 1) O3lIlCH 2C12 - CH3\ o N . /CH3
7 ™~ 2)CH ;SCH ; S =0 0=
H CHs or Zn/HOAc H CH;
DMS
@
CH v j CH © ) 0 —O
3 3 —_—
>C=C < ﬁ HXO X
H CHs ozonide /
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CH3MgBr + HCOOCsz

CH3 COC] + CszMgI

(CH,COO0),Ca + (HCOO),Ca > 2CH,COH +2CaCO;

~

A R s as Jelddl)

> (CH;CHO + C,H;MgBr

» CH,COC,H; + MgI(OH)

Aiaal) palaal) ZMaY dilad) jadil)

(CH3COO)2C3

HCOOH + CH;COOH

CH;COOH + CH;COOH

o

» CH;COCH; + 2CaCOs

» CH,CHO + CO, + H,0

» CH;COCH; + CO, + H,0
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AICI /:
R (|:| cl benzene O (“h R R
O O
AICI
R —C —0 —C—R —o o0 <O ¢ —R + RCOOH
O O O
C”) O
C—Cl
AICL, ~
O,N O,N
p-nitrobenzoyl chloride p-nitrobenzophenone
o
AICl,
—+ CC14 T—
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— aldehydes can be reduced to 1° alcohols
— ketones can be reduced to 2° alcohols

— the C=0 group of an aldehyde or ketone can be
reduced to a -CH,- group

Can Be Can Be
Aldehydes Reduced to Ketones Reduced to
OH
O _w» RCH, OH O —» RCHR!'

] ]
RCH —<7 RCR'4<7
» RCH,4 » RCH, R’

/
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O
| [O] |
R—C—H — > R—C—OH
(oxidizing agent)
Examples O 0
|| Na,Ct,0, ||
CH3—(|:H—'C—H 4il H,50, > CH3—(|3H—C—OH
CH, CH,
isobutyraldehyde isobutyric acid (90%)
0O O
4% £
SH O A0 SOH
THF/H,0
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OH .
" HO_ / cloJl aslol
C + HZO 7 N\
H/ \H H H
OH
(ﬁ HO__ / Hydrate
/C\ —I_ HZO /C\ . .
CH;” “CHs CHy"™  CHs i) dall
T CN
¢ HO_
CH;CH,” ~CH; + HCN PN
CH;CHy” 'CHj
JoxSJl aslol
O
+ RO OR’
R/g\H + 2 R'—OH =—— R>C<H + H,O
aldehyde acetal
i o o
+ R” R”
e Cp, T2 R"—OH =—— R>C<R’ + H,O
ketone acetal JUPACO)

ketal (common) /




. 200 \
: L A 9 2w Jelail)
W
CH3CHy<MgBr + H,CH cthery
Formaldehyde
0 [MgBr]" o OH
CH; CH, -CH, » CH3CH,-CH, + Mg*"
. H, O
A magnesium 1-Prop anol
alkoxide (a 1° alcohol)
R"
H' |
R—C—R - = R—C—R
[ R"MgX H,O |
O OH
- /




dada g All) 2o g8l aa cOle Ll

semicarbazide

“c=o0 + mpNz] 5 + HO
ZinZ—NH, Reagent Product
—H HQKT —H |ammonia >C=1<I—- an imine
—R HZN — R |primary amine >C —N—IR | an imine (Schiff base)
—OH HQII\.I — hydroxylamine >C=1<I—- OH | an oxime
—NH, HZN —NH, |hydrazine >C =N — NH, | a hydrazone
—NHPh HQN—-NHPh phenylhydrazine >C=I'\.I—-NHPh a phenylhydrazone

O O O

—NH(!NHZ H,N —-NH—(!—NHZ >C=N—NH—C—NH,

a semicarbazone




Reaction with Derivatives of Ammonia

~

HN G|+ |R,C —

H,N - OH

HYDROXYLAMINE

H,N |-|NH,

HYDRAZINE

OXIME

H,0

HYDRAZONE
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Aldol Condensations

orH )
2RCH ,-C—H Of orH RCH ,-C—CH—C—H
0 OH 0
ol L
RCH ,-C—H +R—C—H 2HorH

[ [ R=Geli=¢—H
0 0 OH 0




Organi
compounds
with functional
groups

Functional Group

Class

—C=C

Alkenes
Section 11-2

Examples

ethylene, butene,

cyclohexene

acetylene, propyne

methylchloride,
chloroform

L Alkynes
_C=C Sectli(gn 1-2
_X Alkyl Halides
(X= F, Cl, Br, I) Section 11-2
Alcohols

Section 11-3

methanol, ethanol,
iso-propyl alcohol

Alkenes
Section 11-2

phenol, m-cresol

Ethers
Section 11-3

diethylether,
methylphenylether

Amines
Section 11-3

methylamine, aniline,
dimethylamine, pyridene

Aldehydes
Y = H Section 11-4

formaldehyde, acetaldehyde,
benzaldehyde

Ketones
Y =R Section 11-4

formic acid, acetic acid,
bezoic acid

Carboxylic Acids
Section 11-4

O=0| |6O=0]|

formic acid, acetic acid,
bezoic acid

Acyl Halides
Section 11-4

0O=0

acetyl chloride

Esters
Section 11-4

__ /|

O=0|

ethyl acetate,
glyceral tristerate

Amides
Section 11-4

N-methylacetamide,
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all peptides and proteins




Important Terms
Typical Simple Ligands

Ton/Molecule Name Name as a Ligand
NH, ammonia ammine
CO carbon monoxide carbonyl
Cl chloride Chloro
CN- cyanide cyano
F- fluoride fluoro
OH- hydroxide hydroxo
NO nitrogen monoxide nitrosyl
NO, nitrite nitro
PH, phosphine phosphine







