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- Saytzeff’s Rule:
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- Markovnikov’s Rule:

3 2wy Abeaiall ¢ sa Sl ) il Cpns_ued) O Jilaie e ST Y s sue) lla ddla) i ™
"L s ) T el G sa S ) Cilay G slled) et ¢ ST a5 pan

- H*: Acid.
- OH : Base

-/ : Heat



1- Hydrogenation of Alkenes and Alkynes :

Preparation of Alkanes (1N
Reaction of Alkenes @
Reaction of Alkynes &)
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2- Hydrolysis of Grignard Reagent :

Preparation of Alkanes

R - MaX + Wob > RW+ MahGehy
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3- Coupling of Alkyl halides with di-alkyl cuprate ( All kind of Alkanes) :

Preparation of Alkanes

(R), culi v R-X — R-R

4- Halogenation of Alkane:

Reaction of Alkanes
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5- Dehydration of Alcohols:
e Preparation of Alkenes @
e Reaction of Alcohols
e Preparation of Ether &)
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1- H* == (H2SO0., HsPOu)

2- A A~—=> (180°C in Alkenes and Alcohols but 140° in Preparation of Ether)
3- Follow Saytzeff’'s Rule.

6- Dehydrohalogenation of Alkyl Halides: ( Alkenes)
e Preparation of Alkenes
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7- Dehalogenation of Vicinal Dibromides:
e Preparation of Alkenes
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8- Addition of Halogen: Halogenation (Alkenes).
e Reaction of Alkenes
e Reaction Alkynes
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9- Addition of Hydrogen Halide:

e Reaction of Alkenes &
o Reaction of Alkynes ©
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Follow Markovnikov’s Rule.

10- Addition of water (Hydration) of Alkenes:

Reaction of Alkenes
Preparation of Alcohols

R = RRaHoh s Ve, — i, R
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1- Follow Markovnikov’s Rule.
2- It’'s not possible to prepare primary Alcohols, EXCEPT “Ethanol”

11- Ozonolysis of Alkenes:

Reaction of Alkenes
Preparation of Aldehydes & Ketones
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12- Oxidation Using KMnOa:

o Reaction of Alkenes
e Preparation of Alcohols
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13- Dehydrohalogenation of Alkyl Halides: ( Alkynes)

e Preparation of Alkynes
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- Geminal dihalide is (two halogens attached to the same carbon).
- Vicinal dihalide is (two halogens attached to adjacent carbons).

14- Reaction of Sodium Acetylide with Primary Alkyl Halides:

e Preparation of Alkyne

M R-C=C Na® + 1/2 H,

Sodium acetylide

R—C=—=CH + Na

R—C—C—TFR' + NaX

R-C=C Na® + R —/X
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For Terminal C=C  (use only Acetylene H-C=C-H)

For Non Terminal C=C (use Monosub. R-C=C-H)

NaNH,/ NH, e

- NaBr




15- Addition of water (Hydration) of Alkynes:

Reaction of Alkynes
Preparation of Aldehydes & Ketones

¥ =] sk L H ‘O,
_ HoO + H , ¢ tautornerization I A
R—C=C—R —— C=C —=— = R—C—C
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Keto Form Stable

- Electrophilic Aromatic Substitution Reaction:
16- Halogenation
17- Nitration
18- Alkylation ( Friedel-Crafts )
19- Acylation ( Friedel-Crafts )
20- Sulfonation

Reaction of Benzene
Preparation of Ald & Ket (19)
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21-Halogenation of an Alkyl Side Chain: ( Aromatic )
e Reaction of Benzene
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22- Oxidation of Alkyl Side Chain: ( Aromatic )

e Reaction of Benzene
CcooW
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CH, CH, Cool
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- Hot Potassium**
23- Nucleophilic Substitution of Alkyl Halides:
e 1- Preparation of Alcohols
e 2- Reaction of Alcohols
1- R_X Ak o R g
2-
Dool v WX —> R X 4 Wl

In the preparation of alcohols we use KOH as a catalyst.

24- Reduction of Ketones, and Aldehydes (Carbonyl compounds):

e Preparation of Alcohols

e Reaction of Ald & Ket
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LiAlH4, NaBH, are a Strong Reducing agent.
Aldehydes gives a 1° Alcohols, and Ketones gives a 2° Alcohols




25- Oxidation of Primary and Secondary Alcohols and ( Carbonyl compound ):

Reaction of Alcohols
Preparation of Ald & Ket
Reation of Ald & Ket
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T
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OH | | |
H.C1O, no reaction H—C—C—C—H — H—-C—C—C—H
R—C—R 27 ™, undermild conditions | | | | | | !
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R
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Primary Alcohols givs Aldehydes, which ma be further oxidized to Carboxylic acid.
Secondary Alcohols givs Ketones.

Tertiary Alcohols, Do Not Undergo Oxidation.

Ketones and Aldehydes Formed when there’s either Mild or Stronge oxidizing agents.
Mild oxidizing agents: CrOs, Cu, PCC.

Stronge oxidizing agents: HoCr,07 , KMnO4




26- Reaction of Alcohols and Phenols as Acids: Salt Formation

e Reaction of Alcohols
e Reaction of Phenols
A- Reactions involving oxygen-hydrogen bond breaking

1- Salt Formation CO%I—I

Alcohols

2 R—O—H — Na 2 RONa + H-

Sodium alkoxide

No Reaction

2R—O—H + NaOH

Phenols O-Na*
OH

> <+ H-

+ g —————— = % I 2

Sodium phenoxide
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) > + H0
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27- Addition of Grignard’s Reagent to Aldehydes and Ketones:
e Preparation of alcohols
e Reaction of Ald & Ket
5 H20
Wl + RMgX —> RCH:20MgX ———>s RCH:0H -+ Mg(OH)X
Methanal 1° alcohol
(Cov e gm»%g
-
: R R
‘Z‘ ‘ I H20 I
M - RMgX ———> R"— CH — OMgX ——— R'— CH — OH -+ Mg(OH)X
Aldehyde 2° alcohol
R R
I\ \P] l Hzo I
4 - RMgX — > R"— C — OMgX ——> R'— C — OH -+ Mg(OH)X
I I
RI' Rll
Ketone 3° alcohol
- Formaldehyde givs a 1° Alcohols.
- Aldehyde givs a 2° Alcohols.
- Ketone givs a 3° Alcohols.




28- The Alkali Fusion of Sulfonates:

e Preparation of Phenols

SO;H SO;Na O Na*
q NaOH Na ()H
o RAY 7 hL at
hmk
Benzenesulphonic Sodium —— -
acid benzenesulphonate Sodiumphenoxide Phenol

29- Halogenation takes place without catalyst:

e Reaction of Phenol

OH OH
Br Br
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2,4.6-tribromophenol

30- Williamson Synthesis:

e Preparation of Ethers

N\
2 Ro\W 1 2 N«

> 2QQ_N¢X + \_\'Z
@\Qo‘N; RN s ReR s Na X

-® An Alcohol is converted to its alkoxide by treatment with a reactive metal (Sodium or Potassium).
- @ Displacement is carried out between the alkoxide and an alkyl halide.
- * The best yields of mixed dialkyl ethers, to select a 1°rather than 2° or 3° alkyl halide and react it with a sodium

alkoxide.
-+~ Must be careful not to pick a combination in which one of the reagents has a halogen directly attached to an

aromatic ring.

31- Cleavage of Ethers by Hot Concentrated Acids:

e Reaction of Ethers

R R K L 5 R_ol + RX
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32- Nucleophilic Addition Reactions:

e Reaction of Ald & Ket

1- (27)
2- Addition of hydrogen Cyanide: Formation of Cyanohydrins/\/c
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3- Addition of Alcohols: Formation of Hemiacetals and Acetals
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4- Addition of Ammonia and Ammonia Derivatives

& NH, —_ :CZN-H

Awmmonia Iwine

+ H,N—OH - >;N—OH + H,0

Hydroxylamine An oxime

- .-

>:o + H,NNH, > /_N—-NHZ + H,0

Hydrazine A hydrazone

Aldehyde or =
ketone

,(_ H,NNH—ph g >_N—NHC5H5 + H,0
Phenylhydrazine G A phenylhydrazone
-




33- Reduction of Monosaccharides:

Reaction of Monosaccharides

Treatment of an aldose or ketose with
NaBH, reduces it to a polyalcohol (alditol)

H (6}
P CH,OH
H—+—OH H—+—O0OH
CH,OH
HO 0] HO—+—H i HO—+—H
HO. OH H—1—OH 2. H:0 H—+—OH
HO o H——OH H——OH
B-p-Glucopyranose CH,OH J CH,0H
p-Glucose p-Glucitol (p-Sorbitol),
an alditol

34- Oxidation of Monosaccharides:

Reaction of Monosaccharides

1- With Mild Oxidizing Agents

CH=0 COOH
H——OH H——OH
HO——H Br,, ,O HO——H
H——0H R + or 2+ H——OH
g orCu

H——OH H——OH
CH,OH CH,OH
D-glucose D-gluconic acid

2- With Strong Oxidizing Agents

H -0 HO .0
H—t—OH H——OH
HO——H HNO3, H,0 ~ HO——H
H—t+—OH " Fest ~ W——oOH
PR H—{—OH
CH,OH Hoo

D-Glucaric acid
(an aldaric acid)
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