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TABLE 18-1 Some Common Classes of Carbonyl Compounds

Class General Formula Class General Formula
I ]
ketones R—C—R’ aldehydes R—C—H
| ]
carboxylic acids R—C—OH acid chlorides R—C—ClI
I ]
esters R—C—O—R’ amides R—C—NH,

72 g gl ¢laasll 5 Sie



Large Dipole Controls Properties and

Reactivity
R R
N N
C=0. «— *C—O0:
/ / oo
R R

major minor
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Dipole-Dipole Interactions

CH,CH,CH,CH, CH,—O—CH,CH,

butane methoxyethane
bp 0°C bp 8°C
| I
CH,CH,—C—H CH,—C—CH, CH,CH,CH,—OH
propanal acetone 1-propanol
bp 49°C bp 56°C bp 97°C

74 4 pazanll eLaanSll 3 K00



ALDEHYDES & KETONES (ALKANALS & ALKANONES)

. O. ‘0 -
. I Aldehydes & ketones both 0
R—E—h R—C—R contain the carbonyl grou C
aldehyde ketone yl group. — T~

w carbonyl grou
Jiise S de gana o (ol ging il gl g clyay) YT

The simplest aldehyde is formaldehyde (CH,O). Itis the only aldehyde
without an alkyl group attached to the carbonyl C.
LA Al ) ol oA o Al Ja

O All other aldehydes, such as acetaldehyde O
H—C —H (CH;CHO), have one alkyl group and one H CH3—C —H
formaldehyde attached to the carbonyl C. acetaldehyde

1 All ketones have two alkyl or aryl groups attached to the carbonyl C.

. 0. . 0. . 0.
| |
C C C
H:C— ~>CHs HsC~~  ~CH,CHjs Q/ ~~CHj
dimethyl ketone methyl ethyl ketone methyl phenyl ketone
(acetone) (MEK) (acetophenone)
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Prefix

form
L alla ) o8
acet
L Al
propion

butyr

valer

76

Classical Aldehyde
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Hydration of Alkynes (ketones with oxymercuration,
aldehydes with hydroboration) C'_\\.A'.'\&Y‘ 5 )R

Ozonolysis of Alkenes (aldehydes and ketones depending

on substitution) &uﬁﬁm CJJJ:SY‘ dﬁm
Oxidation of alcohols <% $aS]) 3Aus]

4. Reduction of acids daluwS g3 81 (alaal) 135

77
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Hydration of alkyne

< oSS jla 32218 Markovnikove’s rule

CH3CH2CECH

HgSO 4, H,SO4

H,0

3 gumal) syl 5 S50

Cl)H
CH3CH2C:CH2

an enol

i

I
CH3;CH,CCH3
a ketone
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CH;CH,C=CH

GLLLEIYY 3yl
8 9838 jLa (S Anti-Markovnikove’s rule

H,0

Peroxide

3 gumal) syl 5 S50

Cl)H

CH;CH,CH=CH
an enol

o

CH;CH,CH,CH
an aldehyde




LS ¢ 955Y) Jolis
Ozonolysis

Alkene Cleavage

CH3\ /CH3 1) O3 In CH,Cl, CH3\ /CH3

Cc=C > — + —C
/7 N 2) CH3SCH L=0F0=5 + DM

or Zn/HOAC H CHs
DMS

) 0-0
VAN | H | H O

ozonide

80 4 guanl) el 3 Sha
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Acetal Formation JWiw! (s ¢

=O=
| HY CH30H> HO_  OCH3; H* CH4OH CH;0 OCH,

N >

hemiacetal acetal

dadal) daiual) B Jolial) Al
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Acetal Mechanism JUlewt) (o<t

oy HO_ OCH
)|\ H, CH3OH> X 3 H+, CHgoH CH3;0 OCH;
‘ hemiacetal acetal
[ \ v
_ / OH2 Hzé
@ _H H</ \»H -
0~ 2OCH; CH30 OCHs

.y HO OCH3 HOP LIOCH;z -H0 (
)\ HOCH3 X % - /K ‘_ X
4 ] \ HOCH;

82 4 guanl) sl 5 S
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ALY g 4y 9lal) g Al oY) N gasl) judaail 3 Uy Jale aa Jo il

Adduct
H.O,  ~ =Cc- 01 + MgOHX

|
R

H,
HCHO + RMgX — RCH,OMgX —— RCH,OH + Mg(OH)X

R R
RCHO + RMgX ——  R-CH- OMgX ——s R-CH O + Mg(OH)X
N N
H,0 I
RCOR + R'MgX —— R-C-OMgX —— R—flt OH + Mg(OH)X
|
[ R

The Grignard reagent : an organometallic compound

i suanll ¢l 5 S



Oxidation and reduction of aldehydes and
ketones J 5iaY) s 308y ¢ e L

52.8Y1 Oxidation reactions 1-
 Aldehydes can be oxidized easily to carboxylic

acids AL g KU mlea¥) 1 0SS Y|
e Ketones are resistant to oxidation. sy ie i s
aldehyde carboxylic acid

O o)
| © |

R C H > R——C——OH

ketone

O
| O] |

R C R’ > Nno reaction
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2- Reduction reactions J' Y &ilelad

 Aldehydes can be reducted easily to primary
alc. 4ds) QY s A seuny J 5580 SlamalVld

« Ketones are reducted to secondary alc.
g 8 Y oS ) A g J A5 Cilaaaly)

aldehyde

0
| H2
R C H - \QI}LJ)AA
ketone
[
R— C—R = g3l Joal

85 g semall cLasCl 5 S0
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oS g3 S Ao gana & Ay ganll (alaa¥) L8 4uids ) de gandll

S S Ae gena (e o SE SNCOOH g - OH - 25

o

a5 ) (A OH S 550 de samn - C -

1 &
H-C - OH CH,-C-0OH
. ‘ s
Jail e 44
=L UAAA
Formic acid acetic acid

87 4 pandl L) 3 S2e



A0 panl) palaaW) s
- anladl 45y oIl gas)l ol ¥l Lot Yl
: Jia
M\owo‘)‘)ﬂt_ua HCOOH M\um -1

Jaill (many cans Sl Lot e lelin o gagll Loy die Jaill 5 pia La 380 5 e Al 5ala 8
(sl Gaea)

Sl Jal D 4w CH,COOH Jall jaes -2

. % 6 — 5 iy JAll aea e (g g8y JA)

- . CH,CH,CH,COOH 32}l jaea -3



2 TUPAC ) tualidh 6 Jall, dyinsd] slom¥) g : Lt

Lo cile gl (g sat A g S Al J glal iy T -]
CAhaS o KU e SN B 8 e sl Kl
(IUPAC ) aUail lad g 3ul LS chaa s o) e sl s 22

3 e Al Jshal agle Ja Al IV sl (iS5 -3
adiall oY) AT I lilias ((laliad ) 5 ) 50 S
S el (8 daS 5 S de saan dga g e Jall ()
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I]%r
CH3-C-@-OH CHg-@-OI
lisilis n sa9 0 -2 <l il

UV [ KV PRS- 1] JPUUR | e ( o |

H
|
CH,
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1B (e 4 panll (alaal) st (Sa
~r AJgY) oY g i)l 5anSYI (1)

(KMNO, Jia ) 58 wusisa Jule aladinly

OH O
R | H O] - R & OH
(F KMnO, —

UAJJM@)J&fUQoJEuYJAﬁ\MBEOMSY\
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CH. - OH O] - % OH
3 KMnO, %7 (1)
CH,- CH, - OH O] - CH -@-OH(z)
3 2 KMnO, 3
J sl Jall Gmes
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s oot ¥ auST(O)

( K,Cr,0, s KMNO, Jie ) 1S Jale 5l alasinl,
2 27 4

z X
O
R-C - H K[Cr]O: R - C - OH
2 Al 27271 seiac e

O OananST 353 JI) (e 3 jle Cilaaaly) Alls L 328V

C a0V 8 cpa g el 5535 Jii e S e sana
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o] i
CH,- C - H CCr,0- CHa-C-OH (1

. w-loon ()
H- H < Cr O H - OH
aaalle ) 58 e ) 5ill aes
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O3 80 2S) (AU ae 2l ja Jelii -3

O
- — A= O -  Drv ether |
hﬁ_hmgx_ Qg Pvether e & omex
v TRe)
i
R—C—OH + Mg(OH)X
0
CHiCHMgBr  +0=C=0 X ‘:;1_““' ~ CH,CH,C—OH
3

2l 51l gl (aen
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sl ac) gl aa |

R-C-0OH + NaOH *R-C-0ONa" + H,O
(§ $ac (raes 3ac | s panll aaall =l
_ ALl
CH;,-C-0OH + NaOH *CH,—-C-0ONa" + H,0
(i) (aes ) (o5 gall i)
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COOH + NaOH ~ HCOONa + H,O
ddljjﬂ\um a 523 guall e o8
L)

5 3l Gaea o
()2 - onar +

3 guall sliaSll 3 Sie
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Auanalall) Admal) o) g8l e -

R —@ ~OH + Na,CO,
i
L.,SS'.“: (Faan NaHCO3 3

— R—i—O'Na+ + H,O + CO,
$ panll aaall =l

- 31
CH, - COOH + Na,CO,

NaHCO,
JAl (faea 1
CH,COO~-Na* + H,O0 + CO,
99 MM‘ a_d;



_,©j — O'Na* + H,O + CO,

LaOlal yiad o g0 saaall €l 5 30 5 2 503 saaall DA (e IS
RI-EO P

af g il Sl o gy KU 4 gianll alea¥) Jelis
L.é Mﬁ‘)ﬁ\ asw O 2. 5<1 a v o L_;M %L@J‘ e Ll
4 guand) eliaSll 5 S3e . :\ﬁj‘bd‘ U.Aj'“éj\
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Jie oS pe clAll (meas Jia 4 ganl) alea) deldty 1Y) o &S

O O
H H*, heat H
CH;—C—O—H + H—0—CH; =— CH;—C—O0—CH; + H—O—H
Ethanoic acid Methanol Methyl ethanoate
(acetic acid) (methyl alcohol) (methyl acetate)

© 2013 Pearson Education, Inc.
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