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1) Hydrogenation of alkenes OISV Aa Haa

H, pt
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Ethene Ethane
Ethylene
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R-X+Mg — » R-Mgx — 129, R-H
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Br Mg Br H
Sec-Butyl bromide n-butane
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Br

H,0 Mg Br H
Sec-propyl bromide propane
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+ +
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n-Butyl bromide n-Butane
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CH3—CH2—(|:-CH2-CH3 +Zn+H —— CH3—CH2—‘([t-C|:H2 +Zn +Br
Br H CHgj
t-pentyl bromide 3-methyl pentane
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Propene 2- lodo propane
s+ s- no peroxide
H—ClI

: CH,—CH—CHj +CI-
Markonikov ®
CH3—CH==CH, + HCI

peroxide

Propene —_——
P AntiMarkonikov / CHs C"|' CHs
Cl
® 2-chloro propane

CH3——CH,CH, + Cl -

X CH3CH,CH,Cl o= &l
1-chloro propan
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H,0 |
CH,—C—H
heat 3 *H2S0,4

| Ethanol
Ethylene OSOH OH

Ethyl hydrogen sulfate
sasla (e Ciliay S gY1 Jsasll A AN

CH2=CH2 + H2804 — > CHg_CHZ

0 |
/003 d"d % 80 5 % 98 LY
" .
CH4-CH=CH, CH,=CH,
CH;—C==CH,
Propene Ethylene

Isobutene
Glycol formation J $——S3sll oy5-<i 6
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(A 52l

3CH;=—=CH,+4 H,0+2KMnO, — > 3H,C——CH;,+ 2MnO, + 2 KOH

OH OH

Ethylene 1,2 Ethandiol (Glycol)

-~
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Dehydrohalogention from alkyle halide JsS¥lala ¢ cpagpa—sgl s 4131 1
WS )y Joasll KOH adab s (1) sbatie 052 S (53 Ge Crasila 3,05 Gan o 3,0 A1) 5

_:ZJJLMM
Cl
| C,HsOH o
CH3™—C~—CH,—CHz + KOH ——— CH3~CH==CH—CHz +
| sl
2 dhlorobutane 2- Butene

EH

CH,==CH—CH,—CH

1- Butene
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200 C
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CaCO; —>CaO + CO,

2000°C
CaO + 3C
Zn0 »CaC2 + CO,

CaC, + 2H,0 >C,H,+ Ca(OH),
Acetylene
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170°C

Preparation of Alkynes by removal or dehydrohalogenation from alkynes dihalide
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Geminal el 51

H H H
I I C,Hs0OH |
H;C—C—CH +KOH ——> H3C—C—C‘ZH + KBr + H,O
Br Br Br
1,2 dibromopropane 1- bromo
popene

(Vicinal _stse S vlla)
|
H3C_C_:_CH + NaNH2 — H3C_CECH + NaBr + NH3
sodium Propyne
Br . amide
1-bromopropene @

Geminal 4z sill AU adledl Cra a5 aed) 2l s 38 jlall (204055 LS
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Br

I C,H;OH
CHz;—C—CH3; + KOH > CH3™C=CH; + KBr + H0
Br
Br
2,2 - dibromopropane 2- Bromo Propene
CH;—C=CH, * NaNH, » CH3—C=CH + NaBr + NH4
ér Propyne

2-bromopropene
HBr (ASall 4l ¥ 45 8 sac 8 40610 5 gladl) 8 a2a03
Reaction of sodium .acetylide with alkyl halide (LSl A aa a g13 guall alic) Jold5 3
CH=CNa + R-X — > CH=C - R+ NaX

€ Sl 2l 2 a9 gl il i) e Cpliiin] (g -l

CH=CNa + CH3CH2CHzBr E— CH2CH2CH3CECH+NaBr

sod.acetylide 1-Bromopropane 1- pentyne
propylbromide

De halogenation from tetra halide 4Ll <ladlgl) aa o olla i o 4
I?r I|3r
CH3_(i:_(i\,H +227n _>CH3_CECH + 2 ZnBr»

propyne

Br Br
1,1,2,2-tetrabromo
proane

2Br «sui Zn JS
Apily 5l (a9
LS CClA 5 ol 5 V) e (s A1 Ay pumall el b 538 LTy elally o5 Y Y

O &) 0 a3 ) ae GLSIYT e Aa o ol 3

dtia)
CH=CH CH;-C=C-CH3 CH;-C=CH
Acetylene (Ethyne) 2- Butyne Propyne
Reactions of Alkyne <L) Cdle s
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Addition of hydrogen

R-C=C-H+2H, — N RH

Alkane
CHy-C=C-CH; —212 > CH,.CH,-CH,-CH,

Ni or pt
2-Butyne Butane

Addition of hydrogen halide (e s ued) 2lla ddlal |1

Br
|

1) CH;-C=CH +2HBr———> CHs-CIJ-CHs

B
propyne 2,2-dibromE)propane

2) CHyC=CH +2Br, —*— CHy-C-C-H

ropyne
Propy 1,1,2,2- tetra bromo propane

Addition of water slall 44l 2

paelall 3 gn g ALRY) Jaaiy g S LS e sSE  page AN 5 5eaY) ) el ALl
Gl i€ e Lgald lSIVY Ay Ll cpla) Adlial die algallina) ety culin¥) o) @l 51 ~Slal 5
g bl jued Chag

= + _HgS0, by -
H-C=C-H +HOH ——— > | t=(— oy =—= 4.c—0=0
H,S0, |
i H
Keto-enol tautomerism Vinyl alcohol
Acetaldehyde
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Formation of heavy metal acetylide 24L&l &l jlall culadinl o <53

+
R-C==CH +Cu > R-C=C-Cu+H

Cuprose acetylide

+
HC=CH +Ag » HC=CAg+H
Silver acetylide
clsladll ~al dalay s 401 GVl (am ae Z0k) OS5 duada OS5 g oned) 303 ()

CulS 130 Je i chang 4 lall L0 5 pa¥) e adSl o) 4 hliH e CadSll CalSl 1M aadiuy dadll
i Jass sl A5 5 )

Ag
CH5-C=C-CH; —>NO reaction

Aromatic hydrocarbons 4sila g ¥) <l g S g gl

Ga 23a] A phall A3 o Ala g Wl Cuany dasde e LS e o sdilag ¥ g S g g
LS el 038 aal (e G 3l g 5 LS )

Benzene: s kil
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& 038 8 LS pal gl e Sy calatia o S5 (e ¢S ) AdlaT ulal) JSed) o)

T 2l sl
H H
H H
H H
o all i sall ladl

Resonance ¢ 4y i
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Resonance hybride i) G s cnyull (Baall (s il o) oyl

SR

Slie G 3all el oy 5ll sala¥) Jlasay) 2l e

Br NO, CH,CH, Cl
Bromobenzene Nitrobenzene Ethylbenzene Chlorobenzene
oole) e o LS e.:il.\ﬁ L\S\J‘}[ Jlasiay) Lﬁ.ﬁ\a‘)}\ u.u.uﬂ ald claul A g S
CHy

@H NH, COOH

Toluene phenol Aniline Benzoic acid

methyl benzen

Uia ’(1c2) (O) Sy g) LS Jlaatinl (;us &Jﬁ\ eUéaﬂ\ ‘; daudl) Lol cchle ganally dia gaall o o0 ST ) 53
ALy UA GAA}ALAS Al e (0 cmcp) GJ\ LISl & paidl) 38 (4 cl) (P) b (3 cl) (m)

Br

Br Br
Br
Br
Br
1,2-d_ibromobenzene 1,3-di_bromobenzene 1.4-dibromobenze
O-dibromobenzene m-dibromobenzene p-dibromobenzene
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OH
COOH CHs
NO, i @imz
NO, NO2 Br
NO,

2,4-dinitrophenol 3,5-dinitrobenzoic acid 3-bromo-2-nitrotoluen

Reactions of aromatic hydrocarbons :asita s N1 <l g3 S 9 gl e LS

<Oleldll gaal oo Electrophilic Substitution (L s 5SSV (ay g3l o) Jlaiul) cBleld o)

CrsSSg7r ylaall g STV (O ASIY) (ge Gaalll) (b g SV CalS) daalge el Cua 0 yall A )l

by ol el b S ol el assll s S sl UsSe Adladlig S 50 aediine bl
32l Jady daalgall de panally Aliaiall L ) 5o )lSH 3,0 Aliaiall (aa g el

s lila dila g ) AL g Y Jladial) clelis Alia) (any

y
H
+ y
+ Y — —_— >

Resonance hybride

Nitrations_asl .1

NO,

+ HONOZ M» +H,0+H,S0,
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NH5-C-COO NH+
3

CH,—C—CO0O0

OH N
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Sulphonation 4l .2
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CeHgtH2504-S03 ——— > C¢H5SO,0H+H,S0,
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FeCl;
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Polynuclear Aromatic Compounds _4dlall dasaia 4ila g ) cilsS salf
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Pyridine Thiophene

Alcohols <Y sasl)

(OH) JauS s el e sann (o8 Al g e ganse o Lol ja (5 5iad 4y guae LS je 4 1Y ga)
A ABYL e g0 LS 415 4 65

CH3
CH,-CH-CH, |
CH,CH,OH S CH3 — C- CH3
Ethanol (!l Iso propanol (s %) I
(1°) (2°) OH
(2-Propanol) 2-methyl-2-propanol (%)
(3°)

Nomenclature of alcohols ¥ sas!) daus

(Al Faanss ) Siad

CH,OH CHyCH,0OH
methyl alcohol Ethyl alcohol
(GHie dsas) (L Jsas )
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CH;-CH,-CH-CH
CH,-CH,-CH,0H T 3

1-propanol OH
prop 2-butanol
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CH;-CH-CH,0OH CH-CH,
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CH3CHOH CHj3 2-propanol ks s Y J sl
CH3;CH,CHOH CHjs 2-Butanol s L gl J sl
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CsHsCH,OH Phenyl methanol b il J sl
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H OH
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CH;-CH-OH+MgBrOH
CHs
H
| L .
CH3-C=0 + CH3MgCl > CH3-CH-OMgCl
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CH3
H20

H+

CH3-CH-OH+MgCIOH
|
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2-propanol Cl
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2-chloro propane
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Cu,200-300°C I
CH,CH,OH » CH,-C=0

Acetaldehyde
0
[O] I [O]
CH,;CH,OH » CH5-C-H » CH,;COOH
Acetaldehyde Acetic acid
c|>H
KMnO
CH4CH,CH-CHj 1—» CH3-CH,-C-CHj
Na,Cr,0; Butanone
CrO;
OH
I [O]
R-CH-R —— > R-C-R
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1) H-C-OH H-C-H
Formic acid Formaldehyde
I
2) CH5-COOH CH,-C-H
Acetic Acetaldehyde
acid
Il
3) CH3;-CH-COOH CH;-CH,-C-H
Propanoic acid propanaldehyde
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CH3-C-H CH3-CH,-CH, CHO CH3-CH,-C-H
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I
CH4-C-CH, ﬁ CH4-CH,-C-CH
Dimethyl ketone @ C—CHj Ethyl methyl ketone
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Butanone
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(Acetophenone)
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K,Cr,0, |
1) CH3-CH,-OH ——— »CH;-C-H + H,0
H,SO,
Ethanol Acetaldehyde
0
K>Cr,04 [
2) CH3' H‘CHS —>CH3 C CH3+ HZO
H,SO,
OH Aceton
2-propanol
CH,-OH C—H
KMnO4
2304 +H,0
Benzylalcohole Benzaldehyde

Phenylmethanol
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CHy—C—H +H2M>CH30HZOH sl S ) algaly) sl
Ethanol
| T
Acetophenoe o-Phenyl ethyl alcohol
1-Phenyl ethanol
Reduction to hydrocarbons s Ssouedl M JI R (B
\ w>—(:—H Clemmensen reduction
/C:O NH,NH, |
—cC—H Wolf-kishner reduction

0
[
C—CH,—CH,—CH Zn(Hg) CHy—— CHy-CH,CH3
2 2 ®  HcClI Conc.

1-Phenyl propyl ketone

1-phenyl butanone n-Butyl benzene

1-phenyl butane
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NH,NH, base
Cyclopentanone Cyclopentane
o) H H
NH,NH, _
Base B
Cyclohexanone Cyclohexane

Addition reactions 4LaY) cdelis |3
Addition of water stall L&) 1
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R-C-H+ROH —HSl > R.C.or+rROH —HE = R_I_OR

R OR

Aldehyde i
Yy Hemiacetal Acetal

H H

| HCI |
CH3_C=O + 2C2H50H CH3'C'OC2H5 +H20
Acetaldehyde Ethanol |

OC5Hs

(1,1-Diethoxy ethane)
(Acetal)

H o
| HCI [

CH3;-C-OC,Hs +H,0 ——— > CH3-C-H+2CH3;CH,OH
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1,2-diethoxyethane
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HO—C HO—C
C——OH HO—C
¢—OH C—OH
CH,OH CH,OH
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CH3(CH2)1sCOOH , CH3(CH2)1sCOOH ( Saturated acid )

Palmitic acid Stearic acid

|
CH3(CH2)7_C=CI3_(CH2)7_COOH

Oleic acid
H 12 13
CHg(CHy)7——C=CH—CH,—C=CH—(CH,),COOH
9 10 11
H

Linoleic acid A 9,12)
Unsaturated acid

CH3CH.COOH Propanoic acid
CH3CH.CH,COOH  Butanoic acid

OOH Oxalicacid =
COOH
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OOH
H, Malonic acid

COOH

de saae e gsind Al & Aromatic Carboxyl acid 4sles ¥ 4lus o Kl (sl sl Wl
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COOH TOOH
Benzoic acid CHs

P-Toluic acid
(P- methyl benzoic acid)
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. . CH;-CH,-C = C - COOH
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2-Pentenoic acid

CH3z - CH =CH - CH,COOH
3- Pentenoic acid
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CH3COOH + KOH ————— CH4COOK + H,0
Acetic acid NaOH potassiumacetate

CH3CH2CH2COOH + NHS—> CHSCH2CH2COO-N H4+ +C02 + Hzo
Butanoic acid Ammonium butanoate

CH4CH,CH,COOH + NaHCO; ———— CH3CH,CH,CO0Na* +CO, + H,0

Butanoic acid sadium butanoate
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NHZ—Cl:—COOH NHZ—Cl:_COOH
H CHj
Glycine Alanine
i
NHz‘Cll —COOH
7
OH

serine
|

NHZ—Cll‘COOH
CH;

phenyl alanine

Amines cl—a—aY)
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H,C
X HSC\[\]H ’ B
: CH,NH v oNTH
NH; $2 H4C e
ia Methylamine _ _
Ammonia :: \ Dimethylamine Trimethyamine
7 5 S
NH, H N(CH3),
|
N
Aniline Dihenylaniline N,N- dimethylaniline
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1 3
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CH3-CH2-NH2 Aminoethane
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H
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H H
methylamine methylammonium hydroxide
CsHsCH,N: + HOH C6H5CH2NH3Jr
Benzylamine Benzylammonium
TP @S jal) s lad ] ‘;EG\ 78] | W——r
CH,CH,CH,NH, + HOH ?

1-Aminopropane
ol gl ae Je Ll 2
oY) G sSE aal gald) ae Sl Je i

C6H5NH2 + H2804 —_—> C6H5NH3+HSO4-
Anilinium hydrogen sulphate

CH3CH,NH, + HCl — > CH3CH,NH3"CI
Ethylammonium chloride

+ -
CH3NH2 + HC| —> CH3NH3C|
Methyl amine Methyl ammonium chloride

Je Al pamala pa Jeldll) 3
sl sl Gadla o e s lly Jeasll (aatd s il Gaala ae AN A5V Clipel) Jeldn

(UAA\A +NaN02) Jelatl) ) 6 _ytcan] Lf)},)*“n % uiﬁ 1Al s O (i
+
CH3CH,CH,CH,NH, + NaNO3 + H;O — > CH3CH,CH,CH,0OH + ROH +N,(g) + 2H20+Na+

1-Aminobutane  Sodium  Acid Alcohol
nitrate
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CeHsNH, + NaNO, + 2H;O' > CgHN," + Na* + 4H,0
Aniline Benzendiazonium

N*=N- >

CeHsOH + Ny(g) + Na* +2H,0
phenol

Ethers < —i—N)

O3S (5% S ol 50 Lgd i yid) e LS e ;) AN
CH30CH;
Dimethyl ether
O A s gl peal Y1 (oS5 (50 Jsmn 0508 (S% S5V dadi y CaROR (2 el dxpall 0

Loble da j et 1A el W) iy s

LAl g
CH3OC2H5 CGHSOCZHS

Ethyl methyl ether Ethyl phenyl ether
il 8 Lellaatind die Al Cang 13 2 JLaidOU ALE Al day js 3l g I SN

-

| [P S| VN
Wiliamson’s synthesis ¢ gwsl—19d 85,k 1
oY) (60 5 LS 53l gl LS STV () 5ol Adals g A W) ALSIY) Cladlled) (e G slledl Aa) )

Ref|
CHACH,0" Na* + CHyCH,CH,Cl 2  CH3CH,CH,0C,Hsg+ NaCl

Ethylpropyl ether

exdﬂ\ Mﬂﬁ‘ CH3CH20-N3.+
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Phenols <Y gid )
sl sa ledaual s dles V) A8lall 30l Sy )0 de geaay Jadi i LS e oo Y 5idll
Al A dabatal JOA e dalle Ao Al 5 daiDU Calls (¢ 8 adaa g8 3 CgHsOH

AL A
OH OH
phenol 1 naphthol CH3
— naphthol p-mtrophenol p-hydroxy toluene

p- methyl phenol

Y gidl) juaat 48, 4k
Dow process ~—i— b .1

S 5om ae ddileg Yl ligdlall (sl s jear o) assall S oae asa s Gl dlagy

papuli sl 5l o 523 sacll
Cl O'Na*
NaOHag el CeHsOH
> > Lghs
360°C dilution phenol

chloroBenzene
SO3H

S-S

benzene
sulphonic acid phenol

Amides <la——aY)
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0
[
L o S malal 1Y) S Gile NH2- C — NH2

A lalal) cily e g 2
Acetic anhydride Jie 3¢ 4alS 48 oY) Gaslall auly aud

0O @)
Yy
CH3_C_O_C_CH3

wa—ladl adla 3
@)
& Jaiey &PC6H5_C/LOC| Jigoull b, S CHS_C/LC' JiY) )6 Ll e
oacl gl Jeldi (o pmnty adledl anl Ciliay o3 (myl) adaidl adladl and (e (-iC) plalall dpendll
LA (R S (e (51 5 Al 50 S
PCl;, PBr; , Pl; , SOCl, , PCls

O soc, P
R—C™—OH 5 oc > pcl, R—C—cl
Acid halide

L) OOlelatl) o2 ?Mj dg-m\X'\ 4.‘:}4\;..0 UJ“J‘S GJS: GJ:\S)&S:\J\ Jlaiay) adlelas ‘_,‘J\ d-h-uY\ Cilatia CAAAS
sda iy ammonalysisSke ¥ Jiaill 5 alcoholysis A=< Jadll s hydrolysis (Sl Jiaill
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CHS—WH ——> CH;—C—0L_
S | H
Cl
0
I H /
CHz— I —0 ———— CH;—C—OH + HClI
H
Cl
LA & jagdY Alal) Jladil) -; A J—ia
0 (5'
V4 g / H
CH3_C
N\
O CH;—C—0
\
o)
//O
2CH,C—OH

Esters &) i)
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O
z Vs
—OH c—
1 oH . OCH3
| + CHyOH 1 >
salicylic acid methyl salicylate
0 A
5 CHC OH + CH3OH —> CH3;C—O—CHj

Esters
methy| acetate

aDla e 5 (Saponification) ouailly Jlaill Coyzy s sacld ol (cadla 3sa 50 Lile <l i) Jlas

Osball sy
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