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CON...Nomenclature of Alkenes LS daus
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Monosubstituted Jladay) 4alal

CH,CHj

Nitrobenzene Bromobenzene Ethylbenzene
CH, OCH CHO

00 0 O

Toluene AnISOI Phenol Benzaldehyde
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0 00 ©

Acetophenone Aniline Benzoic acid Styrene
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o-Bromonitrobenzene p-Chloroethylbenzene

1-Bromo-2-nitrobenzene

/@\ CH3
HO NO, @F

m-Nitrophenol o-Fluorotoluene
3-Nitrophenol 2-Fluorotoluene
NH,
HO@COOH HO@
m-Hydroxybenzoic acid pP-Aminophenol

3-Hydroxybenzoic acid 4-Aminophenol
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Br

Cl CH,CH,

2-Bromo-4-Chloro-1-nitrobenzene

NO, 2,4-Dichloro-1-ethylbenzene
i CH, CH,CH,
NO, NO, HO- C :F
2,4,6-Trinitrotoluene 4-Ethyl-3-fluorophenol
Br CH,

HO NH, NO,

3-Amino-5-bromophenol 2-Methyl-6-nitroaniline
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Electrophilic substitution (k238N Alag ¥ Jladiu)
X,(X=Cl,Br)
AlXq

HNO, @NOZ Nitration

H,SO,

@ 503/ HZSO4 @SO3H Sulfonation
H,O0/H,S0,

R_X @_ - Friedl-Craft

AIX, Alkylation

O

I C”) Friedl-Craft
R=G=X — C-R  Acylation
A|X3

X Halogenation
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aromaticity lost aromaticity restored
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E Nu
Halogenation . )
X—X + Fex3 ) E— X |:e)(3
Nitration . )
HNO3 + H,SO, NO, + HSO,
Sulfonation . i
SO; + H,SO, SO3H + HSO,
Alkylation ) )
R—X + AlX, R+ AlX,
Acylation

O

1 1 _
R-C-X +AlX, R-C" + AlX,
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T AlCl, CCH,CH,

NH,NH,, OH | Zn(Hg),HCI

(|3H2CH3

Woff-Kishner Clemmensen
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Electron withdrawing Electron releasing
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Orientation
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Reactivity and orientation 4 sill g ddeldl

Ortho-para directors

Meta directors

Strongly Activating
-OH, NH2, -NHR,

Modertely Activating
-NHCOR, -OR
Weakly Activating
-R, -CgHg

Weakly Deactivating
-F, -Cl, - Br, -I

Modertely Deactivating
-C=N, -SO4H, -COOH,
-CHO, -COR

Strongly Deactivating
;
-NO,, -CF3, - CCl3, -NRj
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) Br, HNO4 ) Br
FeBry Hy50,
Br
CH3
CH4Br HN03
2) SO + 0-Isomer
FeBrg 2 4
KI\/InO4
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CN CN
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FeBr3 Br

Br Br
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HZSO4
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COOH éOOH

CHj CHy

@ @
H,SO, NO,
I
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Organic halides 4 s<aall ciladlgl

A i H X
R—(I:—x R—Cli —X R—(IZ —X @
R H H
30 Alkyl 20 Alkyl 19 Alkyl Aryl
halide halide halide halides

@—CHZ—X CH,=CHCH5X CHzCH-X

Benzyl halide Allyl halide  Vinyl halide



Organic halides 4 ganl) gl
1 puanll gl it

Geminal and Vicinal dihalide

geminal dihalides have both halide groups attached to the
same carbon atom of the compound whereas vicinal
dihalides have two halide groups which are attached to
two adjacent carbon atoms in the same compound

X X

| |
CH;CCH,CH,CH3, CH3CHC|3HCH2CH3

|

X X

geminal dihalide vicial dihalide



Nomenclature 4 gaal) Cladligl) dsaus

CH
3\

CH.Cl LhR-Br |
CH,

Methyl chloride  Isopropyl bromide Cyclobutyl iodide

Benzyl floride Allyl chloride
Cly CHCl, CH,Br,

Carbon tetraiodide Chloroform  Methylene bromide



Nomenclature 4 gaal) Cladligl) dsaus

-F ( Fluoro) -CI ( Chloro) -Br (Bromo) -l (lodo)

CHCI,CH,Br I—@CH3

2-Bromo-1,1-dichloroethane p-lodotoluene

N L

2-Bromopentane  5-Flyoro-2-methyl-1-pentene
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Preparation 4 gl Giadlel) jucaas

Ul dala (1
CH3 o CH3 (|:H3
CH3 CHS CH3
> 99%. <1%o.

dde Laal) Jayl g, (g gl il 5 cilisa ollgl) A8La) (2

Fy @Hx®
X' CH, " CH

\CH3
X=Cl or Br X=ClI, Brorl




Preparation 4 sl clallgl) judaai | sl
CILA e LiilsasS Jai) (LN ol alla) AN coladigl
T (dUY wiula) dila g Y

(R-OH—>R-X)¢Y$=55‘O—°(4

3
X=Cl, Brorl

X=Cl or Br
lSOCIZ

Q/X




Reactions 4 gcand) ciladlgll clelds
(Al g )5 AEUEN) (ha S ) dpiana gudand) CiliS pall 01155 (1
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(Jaﬁ 41ty ) £ )y’ T ¥ (3



Reactions 4ugcand) cladled) edlelds | ails
Aitna ganl) S yall (1 oSS (1

0 &
R—X + Mg dry ether R—MgX

R=123alkyl, '™ alkyloraryl
aryl or vinylic magnesium halide
X =ClI, Brorl Grignard reagent

Reactivity of halides R-1 > R-Br> R-Cl > R-F



drina gl LS jall (oS3, 2ol
HOH

—C—H+ Mg(OH)X

_ s+ B
;?; Mgx 4 "7 Se—H +Mg(OR)X

Strong base N3 “c—H + Mg(NH,)X
e 2
dry ether
CH,=CH-Br + Mg~ CH,=CHMgBr

Vinyl magnesium bromide

@—Br + Mg dry ether @MgBr

Phenyl magnesium bromide




Nucleophilic substitution (- s:S sl Jlagtuy) (2

57T 8- _ _
R— X + Nu R—Nu + X
Oxygen nucleophiles
HOH OH ROH RO
Nitrogen nucleophiles
NH4 NH,, RNH,,

Carbon nucleophiles
CN RC=C



Nucleophilic substitution L g8 gl Jladiuy

Unimolecular Nucleophilic Sy 1

AN
Substitution \\\\/‘-C—Nu
fast :
W\ 5 s y \ (50%0 retention)
C—X—+—— C + X
/7 slow
, | K/ \
etrahedral Planar fast /
substrate L NU—C
carbonium ion \
Intermediate (50% inverstion)
Two step mechanism
Rate = K [R-X]
Racemic mixure




Nucleophilic substitution (L giS sl Jlagay)

Bimolecular Nucleophlic Substitution SNZ

S\
NU: C—X —
substrate

Transition state

One step mechanism
Rate = K [R-X][Nu]

100%0 Inversion
SN2

/ _
%NU—C'\'::, + X
product leaving

group

R-X

30 2°




Elimination reactions g3l cBleld

Unimolecular Elimination E1

TN
H \\ B H \ + \\\ /I,'

C—C*  Base w.C— C +X  oC= C +BH
v ) ~
X / A Alkene

Intermediate
carbonium ion

Bimolecular Elimination E2

B/N H\/ ~N o B H. N ', R
Base . C— C’ el C‘ BH+ C—C +X
/ N / \ ~~
u X Alkene

Transition state



&1 AN 5 JIaiad) el fu Audlial
CNEES i g Jal dgilia g b die ) SN el i
Laada) cpadl ¢ e85 Jladal Ay Laa L gl gull) Jlasied
e Jukall (e 431 ) £1 5N e AV il gl
DA e Jaiad) e g5
51 Al A ad
aalgall CAISH Aac (a1 Agualdl) 5aL 5

IS de ganall £ 5 524



Alcohols and Phenols <Y sadll g &Y gasl)
JomiS g ugd) AS gada (A ¥ shll g Y gasll B Audidi gl) As ganall

C-OH
Csp3 PR Csp? _PH
Alcohol Phenol
Classification of Alcohols
3
CH4CH,CH,0OH CH3(|3HCH3 CH,- (|3—CH3
OH |

19 Alcohol 20 Alcohol 0 oF
3“ Alcohol



CON...Nomenclature of Alcoholes < gasl) daus
4LLStY) de ganall ) Sy dadlii plaw) MAU ddasead) &Y gasl
alcohol 4als, de giia

OH
CH3OH CHSCHZOH CH3(|3HCH3
Methyl alcohol Ethyl alcohol Isopropyl alcohol
i Hor
CH3—C|3—CH3 CH,=CHOH
OH Cyclopentyl alcohol Vinyl alcohol

t-Butyl alcohol



CON...Nomenclature of Alcoholes ¥ sas!) daws

Jobl JLaAL AT e gasl) Al (JUPAC) daagiall 45, yhal)
@MY\MMJJM@J\@W QJMOMMJAJSM

2 Ao ganall A G B il (a Lgasd 5 g o all s
Ol ahalally dlladiail g (laall ¢ g0 S ) pud (0 @ Al Gida
Jed Adalal) ¢y ga 81 B3 aB g JomS g uigd) A8 e gl ga Bl g

Lz O3l 1
WSAL;LJAJWJJSM@ ;L'ar_;y
(l)H
CH30H CHBCHZOH CH3CHCH3
Methyl alcohol Ethyl alcohol Isopropyl alcohol

CH

G Do o
CH3—(|3—CH3 CH,=CHOH

OH Cyclopentyl alcohol Vinyl alcohol

t-Butyl alcohol



CON...Nomenclature of Alcoholes ¥ sasll daus
Adades Johal JLTAL a3 o gasll dgandl (JUPAC) dsagiall 43y hll
b o) Bl JaS g hgd) AS gana (s 5T Bl Agigy S
e il dila aa de gadall il GBY) Gkl (e Lgadd 5 a0 G pall
page yaig o] ahlally Adlafily Giball g Soagd) Al (O

Ligads O0Ss a 130 Lgd ALalad) (350 S 30 a8 0 oS g} A ganna

Cl
CH,OH CH,CH,OH HO~ A ~T~

MethanOICH Ethanol 5-Chloro-2-methyl-1-heptanol
3

|
|
OH Br OH

2-M -2- :
ethyl-2-propanol 5-Bromo-2-hexanol 2-Propanol



CON.. Nomenclature of Alcoholes ¥ sasl) daus

Aeadas Joh) JUARL a5 et Lawdll (JUPAC) duagiall 48, jhal
) oY) d-wl G guagl) 48 gada (g 92T B paluna Auiga S
e il dila aa de gadall il GBY) Gkl (e Lgadd 5 a0 G pall
page yaig o] ahlally Adlafily Giball g Soagd) Al (O

Ligads O0Ss a 130 Lgd ALalad) (350 S 30 a8 0 oS g} A ganna

1
o
% X 6 E—7 \ZOH
\/\4 @

3-Ethyl-3-buten-2-ol 3-Phenyl-4-hexyn-2-ol




CON...Nomenclature of Alcoholes ¥ sasl) draud
As ganal dlalad) gu Sl 33 Jaad Adlad) CY gasl) dpendl
AU Ao lgaBga waadl daladl (g (1) Aol JomsS goagd)

Ao aalaal) et Al AS hall ad al) ) el pa s
:uSAAe@J‘ Jal

2 3
4
Oron el

Cyclobutanol 4-Methyl-3-cyclohexenol



CON...Nomenclature of Alcoholes «¥sasl diaus

SIS e Ol adalall QiS JanS g gl aualaa dn die
Ol adalall J38 5 jdilsa

OH

) A1

/\( /7\/%23%2
H

| HO 1
1,2-Butanediol 3,7-Dimethyl-3,4-octanediol



Nomenclature of Phenols < ¢udl)) diaud

b 483 G W& (Phenol) L2l 8 Jaca (A Y gdl) s
Cp ) e dand Nie

OH
0 O JOl
HO NO, HO CH,CH,

Phenol m-Nitrophenol  2-Chloro-5-ethylphenol
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Physical properties of alcohols and phenols
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Y gl g @Y gasl) ducaas
Acidity of alcohols and phenols
SJS LQSJ\%M%M@@&YM‘M .
@Lﬂ‘ @J@ﬁ\ W\ S S oY) Bk Cm gy
daile aralae g sad Ald Lghuhan b Y gasl) oglitig
Lalu el 15 &y giaall dlli (ya daan B g S

H R R QUJJSSUJ
| \‘1 \‘/
R-C-OH >, R C-OH >, R C-OH
H R
19 alcohol 29 alcohol 39 alcohol
Cl Cl Cl

I I
CHBCH2§|OH > CH3CH,CHOH> CHaCHCH,0H > CH4,CH,CH,OH



N gidl) g N gkl Aulaas U
Acidity of alcohols and phenols
dadaaa LYy Tl Y gakl) e duaan (5 81 Y gl .
ol Jag clig Al daluwll aaalaall a9 g <Y ghil
il g iSIN AaiLall aoalaall

3 Csp?
OH _ Csp spe OH .
Cyclohexanol Phenol

OH OH OH OH
NO,, NO,,
> > >
I
NO,, NO, CHq
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Preparations of alcohols and phenols
: o) Wa B LAY a3 288 BaY 3 i 5 A) Gk ) Adlal) @ gasl)
(g8 o sla ABLa)) ClLSDU elal) A8l (1

H, O/ H,SO OH
CH3CH,CH=CH, " 27 "2"74  CH,CH,CHCH,
(i gSi oS sla (uSe) BansY) Al (g gl ALY (2
1) BHy: THF

CH,CH,CH=CH
3772 2 2) Hy0,, NaOH  CH3CHCHRCHROH

(23] ila (e ABLaf) LAY 3aus) (3

@ KMnO, / OH QAOH

YOH




Y gadl) g ¥ gasl) judaad | alll
Preparations of alcohols and phenols
<Y gladl)
LS g e JY) Gl Jeldi fpaal) gl ARk (1
(Ale i g bl a da o il Cial a gad guall
Cl O Na* OH

2NaOH H3O+
350°C, 500 atm

po geall LS 5 ) pea (i) Sl gl g (2

O Na*

SO,H
3NaOH H40*
350°C

Benzene sulfonic acid Sodium phenoxide
+Na,SOq+ 2H,0




Y gdl) g &Y gasl) COlelan
Reactions of alcohols and phenols

C$ O+%H

Ooonglly CpaaS Y G Al S Jadd ool (§
(<Y shdll g ¥ sasl))

TV eSS (1

S A eSS (2

O3Sl GaaS ) G Al s Jadd adlells (o
(dadd ¥ gasl))

Jaiu) edlelds (1

£1 AN Cilelds (2

bansy) COleldl (7

Plalal ¥ gldl pa LiliaxS Jadil) <Y gaxl
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Joall A 4dlilly AgY) ds panall jalic aa c¥gasll Jold
3\*4&\ 34\.:1311 d&ﬁﬂ\ :\.DJM (KB &M\ CN.AY\ ghaﬁ @J\gﬁ\
Joasll Apzaaall
2CHLCH,OH +2Na — » 2CH5CH,O Na + H,
Sodium ethoxie
¥ oY gal) Gl (91l e sasl (e dsdaan 568 slall o) uag
a g gual) 1S g pa Jo i

ROH + NaOH . X » RONa + H,0

Sodium hydroxide  Sodium alkoxide
weaker base stronger base



Crid 5l 5 OseSY O Adal ) S e Alaidial) cdile il

Jo W Lgild e gasl) (ha dpdaan (568 o gldl) ) dua g
g}:aﬂ agd peall A g LA Jia Adxinall ac) ¢dl -
Jia Al a0 g8l aa SOl Y gl YY) Allaal) £

a g gual) il g S

O Na OH
NaHCO
@ < NaOH @ 3» No Reaction

Sodium phenoxide




Crid 5l 5 OseSY O Adal ) S e Alaidial) cdile il

Gl ) 685 (2
S Al g1 K1 (a gand) g Y ghidl) g Y gakl) Joldm

S Juall 3 1l g g AliUaAl Gl ) Jantl Lgilatdig
Leiliiia g dabics g S| (jn gaad) AGBLL Als L8aY

O O
+ ||
R-CIOH + Ho-R H , RCOR + H,0
Ester




CraaS Y1 9 52 0SY ( Adaa) 1) s Jo Alaidial) cde L)
Jladia) cdle s (1
(A SN asl) S5 0 As gana Jaa Gualigd) Dla) (Sa
ooudll il o) & slS Jaod (@ G gt lalla (1)

R-OH + HX  ~ R-X +H,0
R-OH +SOCl, — R-Cl +SO, +HCI
3R-OH+ PX5 - R-X +H5PO,



CriaesS ¥ 5 09 S o Adaal 1) S Jo ddaliial) e il

O 44 Slale ga Jolial (i)
AaUaall S Cialla ) an gted) Al aa Y el Jo i
O ol Bl g Jgasl) £ of LiDEAL Je il As juw & gldt g

Reactivity of R -OH 30> 20> 1°
Reactivity of HX Hl > HBr > HCI > HF

QOH HBr > QBr + HBr

Cyclopentanol Bromocyclopentane




CraaS Y1 9 52 0SY (a Adaa) 1) s Jo Alaidiall cde L)
O gl Claudla slas G_NJASJ\ Jali uj&.\ Cra DALY (San
Lucas test uASJJ sl «-Uu Jeldi & o gasl) oy Saaaill
o akl Jla 8B o sagd) 355 3 Y Sl Jo U Cpacaiall
B aay Jolaall jSaly Cpa 8 uﬁdshd‘muu‘
Y Jelis S A0 g¥1 Y gash) Laldy il e gash gl 3 3

ZNCl2 2525

(%H3 (%H3
CH3—(|3—CH3 + dil. HCl —» CH3—C|:—CH3
OH ClI
OH ClI

conc. HCI

ZnCI2
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Reactivity of R -OH 1° > 20> 3°

SOCI

PBr
3 _




CON...Preparation of Alkenes <lish) s

Dehydration of Alcohols &¥sasll (e eladl £ 3 (2)
Bolal il slal) o Wija (R-OH) @Y sas!) alies SiiS
A pll pRan s Gl () el (planl) Siad)
@ gaall J‘s‘ Ca H3PO4 dlysiwgdll (aaa gH2SO4
Jaad) 138 3 Ylaaia)

| | + y
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H
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Y adl) g &Y gasl) 3|
Oxidation of alcohols and phenols
Bl Al BanSial) Jalgadl il A oY) c gast) sl
A 681 3o gal) L gSI) Jlaiad) (5390 G (A Alilaal) Claaaly)
Ayl N sasll Lol Ajaall dpliS g Sl agaadl oS5
N all) Lol panSigall Jalgadl Ll dflaall cilgisl Jgatiid

St M8 4N
o Y o 7
RCHZOH «— " R-C-H<«—* R-C-OH
H H
1°Alcohol —— Aldehyde — — Carboxylic acid
— 0
R,CHOH « ——* R- C-R
H
2%Alcohol ——  Ketone
O]

R3COH ——» No reaction
39 Alcohol



Y adl) g &Y gasl) 3|
Oxidation of alcohols and phenols
LaalN) Aa e die AdgY) aV Al Baws) Jeldi Caldy) (S
@ i) ag Kl as) Jha Aldiral) SauSgall Cid) oSl aladiuly

sadll aldiuly gIChromic oxide/Pyridiene ¢nadl
3y yadl g

crog i O
=/ + CH4CH,C—H

or Cu/ .

by A KMNO4 a el gall cilinia g Jia 4y gl lnsSgal) Jlaniad
aly sl g Chromic acid (H2CrO4) duag sl paaa g gacld
& s Chromic oxide(CrO3) psusll ams) ddlaly o sl
waaalSodium dichromate (Na2Cr207) assall Cuag S
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o siidl) g Y gasl) B!

Oxidation of alcohols and phenols

O

CrO3 / HZSO4 I
> CHSCHZC—OH

or KI\/InO4 /[ OH

Gl gisl) ) oS gall Jal gad) iy J gati 4y gilil) <Y gasl
43 aal)

KI\/InC)4 /| O
—OH > <:>:O
or H2CrO4
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Oxidation of alcohols and phenols
Joidll AasUhy dyila g YY) 4dlal) S 4o g sy ABUSY) v
B A (R LS (il anad s sl ) gl ol Al g
BaeuS gal) i o<l Al yuidall

OH T
@ Na,Cry07 @
H,S0,,

|
O

Phenol p-Benzoquinone




Ethers and Epoxides —<laus s g <l )
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s Alilaiag diilagy) ) ASAN < By c-0-C S
S Gl AN e dald Al b ClasSen s Ll dlilai

/ R—O—R"
C\ /C Ether
R = R = Alkyl or Aryl
EpOXIde R X R = Alkyl or Aryl



Nomenclature of Ethers — <IN dad
S AalSy da gidia gaa¥) g 5 (339 (s gY) 2

CH,0 CH, CH4CH,OCH,, >0~

Dimethyl ether Ethylmethyl ether  Cyclopropylphenyl ether
Al o clndaS Janid Al Adlal) @) AN (lany AU LS
Jln 3.:.\1..& ;LAM\ &MU
[y o 0
O \O/ \O/

Furan Tetrahydrofuran Dioxane



Nomenclature of Ethers — <IN daus
Al A3 Y Al (JUPAC) dusgiall &yl

aa Sl g S g gl diacd Aie gl 3 LAY al (Al oyl guall
AlKOXY aml ciad Ay de gana —OR 4s gapa s

CH4CH,OCH,4 E>—oc:|—|3 \o/\(

.

Methoxyethane .
3-Methoxycyclopentene 2-Ethoxy-4-methylpentane



Physical properties of Ethers <l isd duily jdl) (a) sl
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Preparations of Ethers i ABd jukas

Ol By ) gaaly ¢l AN judaad (e

Dehydration of alcohols Jsas A (e slall @a (1
Jeas i e oslall g3 oS 3ylally iy sl paes il
AN judal Jde 3 )sala A4y jhall oda g (gl J-u'x'\ (]
?filal A jiiall @ g 5 LiLal

R-OfH+ HO}R T R-0-R + H,0
heat

180° —
CH,=CH,
H,S0,,

CH4CH,OH

140°
CH4CH,OCH,CHq




Preparations of Ethers i &S0 jaad,, | &l

Williamson synthesis sl 44 )k (2
S BUL g 5LBULA @AY udnd e ARkl ol cidd
Jasll (o4 504 pall lall alah.n‘fb et g de jdial) 8 g ds il
Jabl ()5S g (D3 S Clalla (150) JSY) ada pa Jsiadl )

($13Lal ) A0 Y1 JuSIY) clalla Jlasinu) dis gl

THs N 5 & T3
CHg-C—ONa + I=CH,CHg —~ CHg—C—0~CH,CHg
CH, CHj
CH,
CHS—SEII:—la' + Na O—CH,CH,—~ CHz—C=CH,
CHg R

- + 6o &
&t & 4+ -
@— Br + Na O—CHZCH3 > No Reaction



Preparations of Ethers i &S0 jaad,, | &l

il daisS gY) s (3
LlS) (368 pa L) Aldaa (e GlawS gu¥)  pudaad (S
LS adleldd A Gl B L) G LaS At gy Sl (jn gl

N _/ N 7
c 7 /O /R C Q. /R

.+ ¢ Lo+ ¥

Alkene Peroxy acid  Epoxide Acid

%) H

O + CH,LCOOH @(o
Peroxyacetic acid H

1,2-Epoxycyclohexane



Reactions of of Ethers i iy adlelis
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i Jal) s ) Jeads Bogn gl Jsasy Jusl) alla ual
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CH4CH,C HI crcry 6 Sroer, | % 2
HaCH,OCH,CH, A - -O- e
3VT2EETE s A0 ST e T 2T el CHLOH
H 3CH;
HI
CH4CH,|

; HI
CH3CH,OCH,CH4 - 2CH3CH,



Reactions of of Epoxides <l su¥)) cile s
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ABlal) b COe W (pa aell il

H,C—CH,

\ O/

1)RMgX ll) LiAIH, l \ lH -

CHz-CH,  CH,—CH, c:H2 gHZ Ho— CH2 H,—CH,
H R OH H RO bH OH




Aldehydes and Ketones <l giusl) g <lagaly)
Sl cpa Big Sl ds gada gead clighslly ciluaalyy
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Nomenclature of Aldehydes and Ketones
daagial)l 4Lkl L) ¢daild plawd MU daseal) claaaly)
$9a3 Aig S b Johl LSAL AT claaaly) dpacdl
A gada (S B e sl Wal g Jaigsll A gana
Gt (e) Al Jladuly gadge paadl dalal) Gga Jad g S
(al) pdadaly Gldaall (5 g3 S 9 stagd) anl

O O 0 O
[ || L J b a |
H-C-H CHy CH CHyCHy-C-H CH3CH,CH4-C-H
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Nomenclature of Aldehydes and Ketones
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HOCH,CH,CH5; C-H @CHZCHZCHO CH3CH=CHCH2&H
4-Hydroxybutanal 3-Phenylpropanal 3-Pentenal
O O
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@ C-H Br@ C-H HOCCH,CH,CHO

Benzaldehyde p-Bromobenzaldehyde 1,2-Butanedial
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Ethylisopgropylketone Diethylketone Ethylmethylketone
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Benzophenone Acetophenone Acetone
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4-Hydroxy-2-pentanone
5-Hexen--2-one ydroxy--p Butanone
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2-Cyclobutenone  3-Ethyl-2-methylcyclopentanone Cyclohexanone
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5-Oxohexanal 2,4-heptanedione
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Preparations of Aldehydes and Ketones
Gl Aty =Y g
Al YY) Y gasl) s (1

crog i 7
=/ » CH4CH,C-H

CHBCH2CH2_OH or CU/ A

sagaal) cladla JI ) (2

H,/Pd (BaSO,,) ?
or 1) LIAIH,, 2) H,O*  .°_ “._
JEARL 20T e 25541 (3
CH3 1)0,,-78%c  §3 A
CH,C=CHCH CHLC=0 + O=C—CH
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2-Methyl-2-butene Acetone Acetaldehyde
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Nucleophilic addition
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RMgX+ C¢% - R-C-— R-C— + Mg(OH)X
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T 1) CHyCH,MgBr OH
C-H >

2° Alcohol

1) CH,MgCl OH
Oro ud™ - Ox
2) H30 CH,
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C=0 + NH; G C=N-G
S v
G Name Product
R Amine An 1mine
OH Hydroxylamine An oxime
NH,, Hydrazine A hydrazone
NHPh Phenylhydrazine A Phenylhydrazone

CH3CH2C O+NHy-CHg——» CH3CH2C N—-CHg4

An |m|ne

<:>_0+|\||—|2 OH — » <:> N-OH

An oxime
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Aldehyde Hemlacetal Acetal
Ketone Hemiketal Ketal
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Carboxyl group

@COOH CH4;CH,COOH
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Nomenclature of Carboxylic acids
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HCOH  CH,COOH CH4CH,COOH  CH,CHCH,COOH
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Formic acid  Acetic acid Propionicacid  B-Hydroxybutyric acid

cooH PO OH
<:§bCOOH €:>%COOH <:§~COOH
Phathalic acid Isophthalic acid Salicylic acid

HOOCCO_OH HOOCCHZCOOH HOOCCHZCHZCOOH
Oxalic acid Malonic acid Succinic acid
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Nomenclature of Carboxylic acids
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HCOH CH,COOH CH,CH,COOH
Methanoic acid Ethanoic acid Propanoic acid
o </_>:O 07/—?0
CH,CHCH,COOH - —
3 : OH OH HO

3-Hydroxybutanoic acid 3-Pentenoic acid 2-Ethylbutanedioic acid

[;>—COOH PI
COOH

Cyclopropane carboxylic acid o
3-Bromocyclopentane carboxylic acid
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Physical properties of Carboxylic acids
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Acidity of Carboxylic acids
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RCH,OH -H- RCH,O" 6__;63—
Alkoxire ion
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Phenoxide ion
0 o 0 i
R-C-OH ™ IR-¢-0- R C=0| = R-C=0%

Carboxylate ion
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Acidity of Carboxylic acids
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CH3CCOOH >CH3CCOOH > CHyCH,COOH >>CH3CH,COOH
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NO, 0, CHj
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Preparations of Carboxylic acids
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Reactions of Carboxylic acids
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Reactions of Carboxylic acids
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PXq T
(X=Cl or Br)
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1) LiAIH,,
COOH . CH,OH
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Derivatives of Carboxylic acids
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R—CO+tH HO}IC-R
l— H,0
0 o 0 0 0

|| || | ||
R-C—X R-C—-0-C-R R—C-OR R-C—NH, R—CN
Acid halide Acid anhydride Ester Amide Nitriile
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0 0
HCOH HC—CI
Common Formic acid Formyl chloride

IUPAC Methanoic acid Methanoyl chloride
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HEOH HE—0-CH
Common  Formic acid Formic anhydride
IUPAC  Methanoic acid Methanoic anhydride
Q Q @ ¢
HCOR HO}CCHyq HC —0—CCH,
Common Formic acid Acetic acid Aceticformic anhydride

IUPAC Methanoic acid  Ethanoic acid Ethanoicmethanoic anhydride
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Common Acetic acid Methyl acetate

IUPAC  Ethanoic acid Methylethanoate
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CH,C—OH CH4;C—NH,
Common Acetic acid Acetamide
IUPAC  Ethanoic acid Ethanamide
7 O CH,CH,
N-Methylacetamide

N-Methylethanamide N-Ethyl-N-methylbenzamide
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Physical properties of Derivatives
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R—C-X R-—-C-O0-C-R R-C-OR R—C—NH,
Acid halide Acid anhydride Ester Amide
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R—(|3—X>R—C—O—C—R> R—C—OR > R—C—NH,
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HfO H,0 H2(j/H+ H,0 i'OH/A
Reactivity: RCOOH RCOOH RCOOH RCOOH

Stability: X~ > RCOO~ > RO S HpN
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Preparations and reactions of anhydrides
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@—OH + CH3C—O—CCH3 — @O—CCH3

COOH COOH
Salicylic acid  Acetic anhydride Acetyl salicylic acid
(Aspirin)
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(O)-NH,  CH3CH,NH,

aromatic amine aliphatic amine
H—ITI —H R—I\|I —H R_|'|\'|_R R—I'\|'I—R
H H H R

ammonia primary amine secondary amine tertiary amine
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amine
CH3CH,NH, CH4CHoNHCH,
Ethylamine Ethylmethylamine
(CH4),NH (CHg)3N

Dimethylamine Trimethylamine

JHESL (IUPAC) dsagiall 43y phal) (389 cilisal) dgandd Al
AMINO (awe Ca’ ALy, A gaaa —NH2
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H(l) Cl o
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CH4CH,NH, CH3CH83HCH2CH2NH2 CH3NHCH2CH2éH
Aminoethane 5-Amino-3-chloro-2-pentanol  3-(N-Methylamino)propanal

H\ ’//H @N— CH3

cis-1,3-Diaminocyclobutane 4-(N,N-Dimethylamino)cyclohexene
Gl Ly a8 o U'“ I Z\ASLAJJY\ <ilisaY
N(CH,), NHCH,

5 & &

Aniline N,N-Dimethylaniline  m-Methyl-N- methylanlline
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Physical properties of Amines
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