dalall i)
Gl ) daa) Liga 2

4300 Ua ja /4y guand) o laass!)

) (sl ol /2 ol gl A ) Al
LS 5o S el gl ki

Functional derivatives of carboxylic acids; dslus g &) (el gal) ciliidia

I
R—C
AN
o
R—C
R——cC—c0C , u , R——C——NH, , R—C—0R R may be alkyl
. . ) or aryl group
Acid chloride acid anhydride Amide Ester
oaalall 5l M) Llal Sl
gaalal)

Nomenclature:

o
HsC——C——OH M_OH
Acetic acid
Ethanoic acid Benzoic acid Change
0 o
I I
H;C——C—Cl ~ c - ic acid to -yl chloride
Acetylchloride
Benzoylchloride
(o]
I i
HyC—C I
—-¢C
0 AN
HyC c /0 ﬂl to anhydride
| i
o
Acetic anhydride
Ethanoic anhydride Benzoic anhydride
(o} (o}
H;C——C——NH, C——NH, -ic acid of common name
{(or - oic acid of IUPAC namd)
Acetamide to amide
Ethanamide Benzamide
HyC——C——0C,H; C——0C;H; - ic acid to (ate ) preced by
name of alcohol or phenol
Ethyl acetate group —————
Ethyl ethanoate Ethyl benzoate
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O
|
OH H . L OCH;
3-hydroxybutanal methyl 5-oxopentanoate

al Group Nomencdlature

Class Suffix Name Prefix Name
Carboxylic acid -oic acid Carboxy
Ester -oate Alkoxycarbonyl
Amide -amide Amido
Nitrile -nitrile Cyano
Aldehyde -al Oxo (=0)
Aldehyde -al Formyl (—CH=0)
Ketone -one Oxo =0)
Alcohol -ol Hydroxy
] Amine -amine Amino
Ll Alkene -ene Alkenyl
!n;:;::ﬁ;;g Alkyne -yne Alleynyl
Alkane -ane Alkyl
Ether — Alkoxy
Alkyl halide —. Halo

D Aandl) b ALSEY)

HCl‘,:O (!%
CH;CH,CHCH,CH; OCH,CH,
ethyl 4-formylhexanoate
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Physical properties : 4zt il gal Gl

The presence of the (C=0) group makes the acid derivatives polar

compounds. Acids chloride and anhydride and esters have boiling points

that are about the same as those of aldehydes or ketone of comparable

molecular weight. Amides have quit high boiling points because they are
capable of strong intermolecular hydrogen bonding .

5 R
ﬁ H |
C
| H.B
R——C——N——H === ======- o/ \T— ----------
H
- AANA QY culiiiial) ddled
DY) lliall padi g L S 5 o e ML o L) 03] Aalall e i)
C)
Q o]
R—M R_J;) W o> R_L' - W (W=-Cl , -OR , -NH, , O-C-R)
Q/v | o N, (Z = Nucleophile)
Z
.Z.

Jady Gada Jeld 43 d8lia) Jo 1S Ganali 5 shady Ll 52l 000 Lo st llusall 138 analy
Aled) 0l e Ledlelds 8 il jall oda Calidsy | (W)he sendl Juaiil

W 4o sana (o Lo s 8 )3 Ao gena (g 5ind (J5Y) (5S 3 cli il 5 cilaleaald
Sl Ao sanall o3 Jia 3 gas ade s Jai s JSI de gana ) 52 S Alaiiall

e 2aiat Aima dulid ol g1t Ao gana ga i o3g] Al Aulladll Lal | s 31

‘ Lat 5 () Gelle
e gana 05 S 5 Lo s o i s IV Cns e W e ganall Al 410N -
CJes sl

e&lc@iﬁhb'&)}uag}_d&uﬂ\ﬁf'&)iiﬂ? W@MM\@M\ -Y
£ Y Jaalaill Apail) A dleal

0
.y
O _ / o)
NG [ I i
R——C——ClI o > R——C——OR > R——C——NH, > R— C——N—R
Acid chloride Anhydride Ester Amide

R may be alkyl
or aryl group
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Acid chlorides : uael sadl @iy ) ls

CHj |o

CH;——CH——C——Cl

CH3_CH3_CH2_C_C|

Isobutyrylchloride (Common) n-Butyrylchloride (Common)
2- Methylpropanoylchloride (IUPAC) Butanoylchloride (IUPAC)
I
c—cl ﬁ
c—cl
NO, O,N NO,

p-Nitrobenzoylchloride 3,5- Dinitrobenzoylchloride

Preparation of acid chloride : gasl sall iy ) glS juaans

Acid chlorides are prepared from the corresponding acids by reaction
with thionyl chloride : phosphorustrichloride : or
phosphoruspentachloride

o o)
| SO|C|2 [
R——C + PC 3 R——C
AN PCl; .
OH Cl
Acid chloride

SOCI, thionylchloride
PCl;  phosphorus trichloride
PCls  phosphorus pentachloride

¢
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Reaction of acids chlorides : uaal gall @il ) 5iS COIS LS

Conversion into acids and derivatives : Wgtiida g 4l g Sl o) gall ) Jgal) -

+ HCI

Cl z

0
R_ﬂ +HO — R—|C|: + HCI
cl OH
example:
ﬁ o)
C B —— | HCl
Benzoylchloride Benzoic acid

Conversion into amides : <Y M) Jsaill -p

O
@)

Y
Py
@)

R——C——CI + 2 NH3 NH2 + NH4CI

example:

ﬁ

ﬁ
C—<cC + 2 NHy ———— @—c—NHZ + NH,CI

Benzoylchloride Benzamide
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Conversion into estrers Alcoholysis : <l i) A Jgaill — C
(0] (0]

R—cC——cCl + ROH ———» R——C—OR + HCL

example:
ﬁ o)
c—<c + CyHsOH —— QM—OCZHS + HCL
Benzoylchloride Ethylalcohol Ethyl benzoate
Conversion into anhydride : <layseN A Jeaill — D
ﬁ ﬁ I
R—C——ONa + R—C—CI —» R C o} C R
ﬁ [ I
H,C——C——0 Na + H;C—C——Cl —— HC——C——0——C——CHj,4
D ) S — Ju B Abi), il gl ¢ 65 - ¥
Formation of ketones .Friedel — Crafts acylation
O 0
| ALCI, |
R——C——CI + Ar H - : . R——C—Ar + HCI
Lewis acid
Acid chloride ketone
I
C—Cl C. :
+ :
Benzene Benzophenone

Benzoylchloride
or Diphenyl Ketone
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Formation of ketones : 43 geaad) (uladl) il pa ga Jolill | i gl ¢y o - W
.Reaction with organocopper compounds

R
CuX
R—Li ——————>
‘R—CuLi —
<|:|)
o - > R— C—FR or  Ar C—FR
R—C—CI
or
(|3|
Ar c—_cCl
Cul

HyC——CH,—CH,—CH,—Li ————— (H3C——CH,—CH,—CHy,) ,CulLi
Lithium di-n- butyl cuprate

O CHg

- H3C——CH,—CH,—CH,—C——CH——CHj

n-Butyl isopropyl ketone
CH; O
or  2-Methyl-3- heptanone

2 moles of H;C—CH—C—C — 1

Isobutryl chloride

Formation of aldehyde by reduction: J1iaY) ddac) gs ilaulgaal) ¢ o< - ¢

| LiAIHEU-D), | [

R—C—¢Cl or Ar—C—Cl > R—C—H or  Ar—C—H
acid chloride Aldehyde
example:
o)
| | LiAIH(Bu-t); / \ ”
ON c—dcl > O,N C—H

p-Nitrobenzoylchloride )
p-Nitrobenzaldehyde
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Acid anhydrides: ga4l gl &l yagd)

o) o)

CH3——C——0——C——CH,CH,

Aceticpropionic anhydride (Common) Acetic-n-butyric anhydride(Common)

Ethanoicpropanoic anhydride (IUPAC) Ethanoicbutanoic anhydride (ITUPAC)
ﬁ o) o)
CH3—C—0—C cl—o—cl

Aceticbenzoic anhydride
Benzoic anhydride

o) o)

CH3CH2CH2_C—O_C—CH2CH2CH3

Butanoic anhydride

Preparation of acid anhydride : o2l gal) <l jagd) judaas

AIPO,
CH;COOH —— > H,0 + CHy=C=0
acetic acid Ketene
CH=C=0 + CH;COOH —> (CH3CO),0

Acetic anhydride
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AIPO,
CH,COOH ———> CH—c—o0
Phenylacetic acid Ketene
QCH:CZO + QCHZCOOH — > CH,CO
Ketene

Phenylacetic anhydride

o 0
u |
H c/ \OH heat H2C/ \
Lo — S
HZC\C/ HZC\C
[ |
o 0
Succinic acid Succinic anhydride
Q 0
| [
C——OH C
heat - + H,0
C—OH c
[ [
o 0
Phthalic acid

Phthalic anhydride

2

@)
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Reaction of acid anhydrides : g2l gal) @il jagd) el s

Acid anhydrides undergo the same reaction as acid chloride , but a little

more slowly :where acid chloride yield a molecule of anhydride yield a
molecule of carboxylic acid.

Conversion into acids: g gal) ciliidia g 4l g Sl (sl gadl ) Jgail) -
and acid derivatives

(RCO),0 + HZ ——> RCOZ + RCOOH

Conversion into acids , : (Atall Jadll | dbus gy Sl (il gall ) Jeaill - g

Hydrolysis
(CH;C0O),0 + H,0 » 2 CH;COOH
Acetic anhydride Acetic acid
or
[
H4C C——O——C——CHjy4

Conversion into amides . Ammonolysis : <iaa¥) A Jgaill -p

O

ﬁ

o®
CHs——CH,——C——0——C——CH,CH; + 2NH; — > CHy——CH,——C——NH, + CHyCH,COONH,

Propanoic anhydride ammonia Propanamide Ammonium propanoate
o)
Q I
|| C—NH, C——NH,
C +
/ H2C H HZC
H,C —_— |
| o) + 2NH; —mm
H,C
H,C o® N
HzC\C/ \ﬁ—ONH4 ﬁ NH
I o °
e}
Ammonium succinate Succinamic acid

Succinic anhydride
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Conversion into esters . Alcoholysis : i) A Jgail) -¢

(CHy,C0O),0 +CHOH —— » CH;COOCH; + CH;COOH

Acetic anhydride Methyl acetate Acetic acid
ﬁ ﬁ CHs
O + CH3CH2THCH3 —_
/ on
ﬁ |C|Z—OH
© o)
Phthalic anhydride Sec-Butylalcohol Sec- Butyl hydrogenphthalate

Formation of ketones .Friedel — ; i 8 — Ja 8 dlu, <l gty oy o5 - ¥
Crafts acylation

AICK ||

(R—C ),0 + Ar H > R—C—Ar + RCOOH
Lewis acid
Acid anhydride ketone Carboxylic acid
CHs CH3
AlCl;
(CHCO20 + - = + CH3;COOH
Acetic anhydride ) cH, HoC cH,

C——CHj,

Mesitylene ||
o)

Methyl Mesityl ketone

(0]
QH@
+ _— > C
AR

COOH

~o .

Phthalic anhydride 0-Benzoylbenzoic acid
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Amides: <ilasay)

(|3H3 (o]
Isobutyramide (Common) Propionamide (Common)
2-Methylpropanamide (IUPAC) Propanamide  (jypAC)
O.N
ﬁ I
C——NH; O:N C—NH,
Benzamide 3,4-Dinitrobenzamide
ﬁ O  CH,CH,
C——NH—CH; CH3——C——N——CH,CH;

N,N-Diethylacetamide
N-Methylbenzamide

Preparation of amides ;<)) juzaa

In the laboratory amides are prepared by reaction of ammonia with acid
chloride or, when available acid anhydrides

(|)| O

R—C—cCl + 2 NH; — > R——C——NH, + NH,CI

example:

|C|) (0]

c—=c¢C + 2 NH; ——— C—NH, + NH,CI
Benzoylchloride Benzamide

0 0
I | o®
CHz——CH,~——C——0——C——CH,CH; + 2NH; — > CHy——CH,——C——NH, + CH3CH,COONH,

Propanoic anhydride ammonia Propanamide Ammonium propanoate



Balall i Al U pa [ gucanl) gloass!) A Ay /43 pall o glalt 4y st US
Olaad s daal Aga 2 Al gy Sl (laa) gal) Ciliidia slasll agle and

Reaction of amides : <lual) cle s

Hydrolysis : (lall Jiadl) -

O
+
H [
> R——C——OH + NH,
ﬁ
R——C——NH, + HZO o o
OH I o
> R C O + NH3
I ® ©
C——NH, + H,SO4 + HO ——— C———OH + NH; HSO4
Benzamide Benzoic acid
o (0]
| | ee
CH3CH2CH2C_NH2 + NaOH + Hzo CH3CH2CH2C_O Na + NH3
Butanamide Sodium butanoate
Clisa¥) (oS8 A clasal) JI 58 g% 1 JI AN - Y
O
|| 1) LiAIH,
R——C——NH, =  R——CH,—NH,
2) H,0O .
Amide K Amine
O
1) LiAIH,
HsC ——C——NH, = H,C——CH,—NH,
_ 2) H,0 .
Acetamide ethyl amine
] m e e et a e
/ mechanism for the reaction of an N-substituted amide with hydride ion
H H |new hydride
Ne=/ donor
hydride fon A, /Alk /
CO removes a proton 107 0 /H C—O AlH,
] /
CI—I3C kTCHq -5-/ A, — CH;C=NCH; — CH;C NCH — CH;CH kNCH~
Hew o - + H,

) i second addition
an amide e of hydride ion
H,0 HLRH, N

HO™ + CH’;CHzNHCH_?, FaRT B CH3CH2NCH3 e CH3CH*'\ICI'I'J, + AlH’JO_
an amine
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Esters : <) i)

I = TI

CHg——C—0

Cyclopentyl acetate (Common)

Phenyl ethanoate Cyclopentyl ethanoate ( IUPAC)
ﬁ ﬁ
cC—o0 Cl c—o
p-Chlorophenyl benzoate Cyclopentyl benzoate
o I T
CH3-CH-CHy-C -0 -CHy-CHy - CH - CH3 CH3-CH,-CH, - C-0 - CHg

Isopentyl 3-methylbutanoate Methyl butyrate ( Common)

Methyl butancate  ( IlUPAC)

Preparation of esters: <l siwl) juaad
Esters are usually prepared by the reaction of alcohol or phenol with
acids or acid derivatives . the most common methods are outlined below:

From acids : el gadl a -

O O
| - H' |
R—C—OH +ROH = R C—OR + H,0O Reactivity of ROH:
Carboxylic acid  alcohol Ester 1>2>3>
examples:
0
H' |
CHzCOOH + HO——CH, ———=— CH;——C——0—CH, + H,0
Acetic acid
Benzylalcohol Benzyl acetate
CH3 0 CHj
COOH + — _;HJr ”
HO——CH,CHCH,4 C——O——CH,CHCHj
Benzoic acid Isobutylalcohol Isobutyl benzoate
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From acids chlorides or anhydrides : iy 3 o) (el gall il ;518 Gy - ¥

I I I
R—C—Cl + ROH (Ar-OH) » R—C—O0R or (R—cC—oar ) +HCI
I I ﬁ ﬁ
R—C—O0—C—R + ROH(Ar-OH) » R—C—OR Or (R—C——O0Ar)+ R——C—OH
Examples:
o
Br || Br ”
c—cd C——O0C,Hs
Pyridine
+ C,Hs0OH > + HCl
o-Bromobenzoylchloride Ethyl o-bromobenzoate
0 o o)
I I NaOH I
HC——C——0——C——CH; + HO NO, ——— > H;C—C—O0 NO, + CH3;COOH
Aceticanhydride p-Nitrophenol

p-nitrophenylacetate

Reaction of esters : < iwd) cilelds
Esters undergo the nucleophilic substitution that is typical of carboxylic
acid derivatives . attack occurs at the electron-deficient carbonyl carbon
,and result in the replacement the — OR group by — OH , - OR, or - NH;

O
lcl, z +OR

;|U
T
o
Py
+
oo
N
\
Py
\J
Py

A\ﬁ R > j:)) z
~_

0 oo [
Z=0H, OR , NH;j
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uaéabbﬁnjuﬁul.\;‘g\ uaa.\ua 3 O W oda g

” OH . .
. S Acid catalysis: makes carbon
—e s - e
R—C—OR + H ~ R C\ @  more susceptible to nucleophilic
5 attack

- ) Edle s

Conversion into acids and acid : ga«l sad) Cliidia g (aal gad) ) Jgadl) -
derivatives

Conversion into acids . Hydrolysis : (Atall Jiall | (ol gall M) Jsaill -

————— > R—C—oH * ROH
ﬁ
R—C—OR + H,0
oH I -
L — » r—c—o0 + ROH

|

(0]
H,SO, |
cC— + Cz H5OH
Ethylalcohol
B

enzoic acid
C——OCyH5 + H,0

0
NaOH |
Ethyl benzoate - C—ONa + C,HsOH
Ethylalcohol

Sodium benzoate

1
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D adali bugll A iuy) Jadl dalal) LSl

o on \& o OH oH

P HEAN S
C OR
| H

""" OR R——C——OR ‘ﬁ R

éHz OH

0 T.H
It
R—C—OH + HY ==——— R T.H ®
Acid dH
+ ROH
Alcohol

o)
H+
CH3C——OCH,CH3 + H,0 =—==

Ethyl acetate DY) Jo L) At ke [

OH @ . OH OH
+ :
H |; . H -H ®
H3C——C——OCH,CH; —/—~ H3c—c"—OCHZCH3 H;C——C——OCH,CHg ——= HyC—C OCH,CH3
H
Ethyl acetate @H ) OH
0 ‘|’-”
I e
H C—C—OH + H* =t C:H ®
Acetic acid OH
+ CH;CH,0OH
Ethylalcohol



Balall i Al U pa [ gucanl) gloass!) A dals /43 pall o glalt 4y it 4308
Olaad s daal Aga 2 Al gy Sl (laa) gal) Ciliidia slasll agle and

Conversion into amides . Ammonolysis : <Y ) Jgadll -b

ﬁ ﬁ
R—C—OR  + NHg > R——C——NH, + ROH
example:
ﬁ 0
HgC——C——0CzHs + NH3 » CH;——C——NH, + C,HsOH
Ethyl acetate :
y Acetamide Ethylalcohol
Conversion into esters. :( 5 Al Asaslh Jadl) sl ) Jgadll -c
Transesterification . Alcoholysis
0 o)
|| _ = H* or OH || =
R——C——OR +ROH == = R—™C—/OR +ROH

((Jexivsall Y1 835 sall Jsasl 381 e Caling 2)) Jsas pa i) dlelaa 2ic
¢ua (Transesterification) 34!y & il A< o yai il gt pakl) Hail) dlee o3
vie e Jelail) 13 ¢3Sy 5 ¢ sl das Jual) il e caling il olld dagis ) 4S3
Sl Jlaill dlae 4555 aclise JalaS (5 uae Y (el (e ALl 40aS 252 5 Jeldill ¢ )
O3 ) g mmey aala (e AL A8 3 g gy J S (e B3l ) e Sl pdaiy sale

DAY ARG LS aelie JalaS S S

o)

[ e |

C——O——CH,CH3 + CHOH === C——0—CH; + CHsCHOH
methanol ethanol

ethyl benzoate methyl benzoate
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QM’“ \?‘Qbeﬂé

O

R——C—OR

Ester A

+

Methyl acetate + CH;CH,OH

0 oH \@
I H* |
HsC——C——OCH; ———= ---

Hac—c—i_%ghc—c::—ocm _ HSC_%LG)

R——C—/—OR

» adali bugll A A gast) Jaill dalal) 4SS aall

Alcohol A
OH @ _ OH OH
|: - ROH _ | @ -
R—C—OR = R——C OR
@0R OR H
H 1
OH
(6] | :
- = —_— R—CI
ROH + R——C——OR | '
Alcohol B Ester B OR

H+

A Sl A ilssa Jae /o

Ethylalcohol

OH

OH H

QCHg
Methyl acetate
® OCH,CHj OCH,CHg
“ |
OH
O :
—_= HCc—C
HY  + CH3OH + HC——C——OCH,CH; —~  ° :
Methylalcohol Ethyl acetate OCH,CH3
D e\l Jagl) B8 J et Hatill dalad) Sl al)
\ g I
R—C——OR + % = R—Cr—OR ==—=~ R—cC—oOR Tt OR
| - Alkoxide B
Ester A Alkoxide A = Ester B
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NaOH

Methyl acetate + CH3CH,OH D ) Je il 48l Jae [

O®
CH3CH20H + NaOH ——> CH3CH20 Na + Hzo
ethylalcohol sodiumethoxide

N '/\@@) él_3 I 00

HC——C——OCH; + CH3CH,O Na H3C—CEOCH3 === H,C——C——OCH,CH; + CH3;O Na

OCH,CHg Ethyl acetate sodium

Methyl acetate .
y methoxide

sodiumethoxide

Reaction with Grignard : (4l ¥ sl ¢ o< )3 s S BELS aa Joldl) - ¥
reagents

O OH

R——C——OR +2 R- MgX B — R—C—R

Ester Grignard reagent R
Tertiray alcohol
example:
TH3 |O| CH; OH
H3C——CH——C——0——C;Hs + 2 CH3Mgl ——— > H;,C——CH——C——CH;
; Methylmagnesium
Ethyl isobutyrate iodide CHy
2 moles 2,3- Dimethyl-2-butanol

Leal W1 i S i€ ae ) i) dldalee aie @l g dpdais g LS jaS il il () 5
) 3 gy g AN Y gl Gl A K 3l S IS e g AT A s e Je i
S pall Ay 5 3oty S oIS alat il i) (e Allad ST s 1S (9 S ) el

Al 5 S ol
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+ oLl Lalad) L0080l

o} O O

X
U o - : .
R—C|—OR + RMgX —— R—CtOR —_— R—|C|:—R_ + Mg\
Est;r\—/Grignard reagent R™ OR
©
q)| O MgX OH
- = +
R—C—R * RMgX ——— R—C|:—R —>HZO/H R—C|:—R:
[ -

Tertiray alcohol

Ethyl acetate +2 CHsMgl — DY) el Al e /u

i U i |
HsC——C——O0CH,CH;+ CH;Mgl ———— H3C—CtOCH2CH3—> HyC—C—CH; + Mg\
Grignard reagent lH Acetone OCH,CH3;
Ethyl acetate 3

first mole

O Mgl OH
| H,0 /H*
HeC——C——CH;  + CH;Mgl —— H,C—C—CH; — 5 H,C——C——CHj

second mole CH,

Acetone CHs

2-Methyl-2-propanol

Laa jrias JSI e sana o (g sty Jelll 1ha dam o il A J sl olé Zle
Jelds (e 2-Methyl-1-butanol GG J 5S¢ oS5 Dad | Jeatusall o)l S S

O OH

CHyCH,—C——O0CH;  +2 CHyMgBr ———— CHyCH,—C——CHj

Methyl propanoate Methylmagnesium

bromide CHj

2-Methyl-1-butanol
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Reduction to alcohol : <¥ gasl) ) J) 38y

Catalytic hydrogenation . Hydrogenolysis: ¢s» g ¢! aladiul -g
(6]

- CuO / CuCr,04
R——C—OR + 2 H,

> R——CH,OH + ROH

Ester 250 C 1 Alcohol
3000 - 6000 Ib / in?
Example:
THa ﬁ CHs

CHy—— C—— C——0C,He CuO / CuCr,04

| + 2 H,

> CHy;——C——CH,——OH + C,HsOH
250 C

Ethylalcohol
CH, 3000 - 6000 Ib / in CHy y

Ethyl trimethylacetate Neopentylalcohol

or Ethyl 2,2- dimethylpropanoate or 2,2- Dimethylpropanol

Chemical reduction : (sl J) 333 -p
o) 1- LiAIH,

_ 2-H
R——C——OR

> R CH,OH + ROH

Ester anhydrous ether 1 Alcohol
Example:

O 1- LiAlH,4

| 2-H*

H3C c—c OCHj3

» HyC——CH,CH,0H + CH3OH

anhydrous ether  gtpylalcohol — Methylalcohol

Methyl acetate

D Jelaill 4SS
mechanism for the reaction of an ester with hydride ion =
product of nucleophilic
(,_6: :) O acyl substitution
| 17
C + H—AlH; — CH,C H'}C T OCH; — /C\ + CH,0”
cuycnl \gcm [ CH,CH; A
anester an aldehyd \
lH AlH3
. 0
product of > CH,CH,CH,OH it CH;CHz(llH
nucieopniiic . 3
e a primary alcohol H

YY
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D)

CHHCHCHZ—?]—CHZC{HCH;

CH; H CH;
diischutylaluminum
hydride
DIBALH

e

ALH

I 1. [(CH3);CHCH, L AH, 78 °C I

G
CH;CH.CE:EHY & tiel, > '1° CH,CH,CH,CH; ~H + CH,0H
methyl pentancate pentanal

Reaction with carbanions .Claisen ;¢S (ilSS | ¢ g2ib S 2 Jo il -0
condention.

Lally g Wl Cpm g 50 53 e (g siad Al Ol 3iuY) Alalra (e dealal) Je il oy
C OelS S g0 sall S il Qe A B ol ae w8 Jai g Sl de geas )
B- ketoesters <l il i€ Uy 0 5<55 e sa Jelall 1 il

0] ) 0]
C,H50
2 CH;——C——O0CH,CH; — ™ CHz;——C——CH,COOC,Hs
Ethyl acetate

B- Ketoester

A58l Baclil) o s (e i g O sl WS sl oSS Jeliil) 1aa (8 5V 8 phadll (panali
ujﬁ\—u\ﬁ‘ o B e (L 51S 55 0 s 5 5 dadl) 02 93 d\-*ﬂ‘ Ll -unumei‘ éﬁ
U}smm)@uﬂ\j 3yl il S mw}sm}g\uﬁu\mwﬁ
L%x\ Slatly i yat Lo Lle 3050l (L elld ae 5 3 Lonsen (355 53e ) il sdadll
o e e 8l B2 L g 5 ) ST S pal) g s llly i 5
“ FENBANON
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m ] 89
| C,HsO ‘(l

H2——C——0CH,CHy ———"" CH2——C——OCH,CH; ¢ » CH2==C——0CH,CH;3

O——I

Ethyl acetate
first mole

(0]
[o) | o (0]
|| CH3——C——0CH,CH3 | ||
CH2——C——OCHCH3 - CH3——C CH,——C——0CH,CH3
@CHzc Hs 1L
(0]

9 I I
CHZCH3O + CH3—/—C CH,——C——O0OCHCH3

second mole

B- Ketoester
Ethyl 2-oxo-butanoate

EJJ&MM#}J&M&MH\APJW\M‘XU&Ewﬁj
LAA&JLJS)A@)TUA@)AULo)\_r_‘d\;“a.mgsu.\ﬁ\@buy Alad &l - 5 )2
Jadd Laadal (g giat pidlide yiul (W e Jleatiad e b ¥ (S5 Leians (o Lelial Curaay
O LS 5 (S e (ge g e SSH il 0 Sy Alladl o2 g dllad Wl (5 pa 3,0 e

DY Jadl b
o o ) O
[ [ CoH:O [
C—OC,H; + CHy——C——OCH,CH; > C—— CH,COOC,Hs
+
Ethyl acetate o

Ethyl benzoate ”
CH3_ cC— CH2COOC2H5

Y¢



Salal) Al Al U pa [ gucanl) gloass!) A dals /43 pall o glalt 4y it 4308

Olaad s daal Aga 2 Al gy Sl (laa) gal) Ciliidia slasll agle and
; Ja
'?‘SIIy
Z’ (|:|) 1. CHaCH,0~ I % _
2 CH3CH,COCH,CHs # CH3CH2C—C|3HCO(.H2CH3 + CH3CH,OH

CH;
a B-keto ester

s delall A0S0
R S LV I = A T T e
mechanism for the Claisen condensation
0 i 0 <y 05y o
CH CH(":OCH . cH CHc”:OCH = CH cl: CH(”ZOCH
3 3 ‘7* - he \M_ﬁi_m#-// 3Ly l:) 3
H e CH;0” CH,
\\_*__/ + CH3OH

I

I [ h
CH,CH,C—CHCOCH, + CH;0
CH,

Yo



