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Naming Alkenes IUPAC Rules
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RULE1. Selectthelongestcontinuouscarbonchainthatcontainsadoublebond.
RULE 2. Name this compound as you would an alkane, but change —aneto —enefor an

" CHa—CH,~JCH—CH,—CH=CH,
CHa
(|3H2 Name the parent compound octene.
CH,
CH:




RULE 3. Number the carbon chain of the parent compound starting with the en
nearer to the double bond. Use the smaller of the two numbers on the double- bonde
carbon to indicate the position of the double bond. Place this number 1
frontofthealkenename.

ASUSs Aoa 5 51 Aol 1) a8 5 23a3 a5 Ramn 5 N Adadl ST A8 5l 052 08 28 (e ALl 8 1
e

This end of the chain is closest to the double bond. Begin numbering here.

CH3_CH2_C‘_CH2_CH:CH2
4 3 2 I s
CH,
CH3—0H2—c|:H—CH2—CH=CH2
8 (|3H2 C_2
6 (CH |
2 CH,
7 (i‘,Hz
8 [CH;4 CHs




RULE 4. Branched chains and other groups are treated as in naming alkanes.
Name the substituent group, and designate its position on the parent chain with a

number. _
The ethyl group is attached to carbon 4.

4 3 2 I
CH3—CH,~{CH—CH,—CH=CH;
5 [cHa
6 éHg

| 4-cthyl-1-octene
7 (|)H2
8 ICH4




A compound with more than one double bond.

-Two double bond: diene
-Three double bond: triene

-Four double bond: tetraene
* Numbers are used to specify the locations of the double bonds.

1 2 3 4 7 6 5 4 3 1
CHE — G=CH, CH;€, =C—C=C—C=CH,
H H H H H H H
IUPAC names: 1,3-butadiene 1,3,5-heptatriene
new IUPAC names: buta-1,3-diene hepta-1,3,5-triene
1 2
8©3
7 4
6 5

IUPAC names: 1,3, 5, 7-cyclooctatetraene
new IUPAC names: cycloocta-1,3,5,7-tetraene



CYCLOALKENES

eContains C=C in the ring

A o O QO

cyclopropene cyclobutene cyclopentene cyclohexene

Nomenclature of cycloalkenes:
Similar to that alkenes
Carbons atoms in the double bond are designated

C1and C2
S
5 1 4 1
¥

4 3 2
3

1-methylcyclohexene 1,5-dimethylcyclopentene



iy 1 2 3 4 5 6
CH3—CH=CH> CHy-CH=CH—CH;4 H,C=—CH—CH=CH—CH,—CH;

Propene 2-Butene 1.3-Hexadiene
CH,
CH;-CH, i B 5 % B 6 CH,
) g X J g CH3—CH:CH—CH2—C—CH31 4 g " i i
CH;-CH,-CH,~C=—CH; (‘ZH CH;-CH—CH=CH—CH,—-CH,4
3
2-Ethyl-1-pentene 5.5-Dimethyl-2-hexene 2-Methyl-3-hexene
CHs; CH,
|317CH3 123 _4‘ 8 / \
A CHy;-CH=CH—CH—CHj4 H H
1-Methyl cyclopentene 4-Chloro-2-pentene cis-2-Butene
CH,

3 4

5
4
QOCH::. 3 —CHj,

2
l -

5-Methyl-1.3-cyclohexadiene 1.5-Dimethyl-1.3-cyclopentadiene



Physical Properties Of Alkenes
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preﬁ‘é:)’élsl%\f;‘o?%ﬁ@% es

eAlkenes can be prepared in the following ways:
i) Dehydration of alcohols Y Al e slall A1)

conc. H,SO,

R'CHz'CHz'OH A > R'CH=CH2+ H20

ii) Dehydrohalogenation of haloalkanesJ:=S¥¥) ciady ¢ HXA) )

NaOH/ethanol

R-CH,-CH,-X > R-CH=CH,+ HX

reflux

NaOH can be replaced by KOH

10



eSaytzeff rule:

-Areaction that produces an alkene would favour the
formation of an alkene that has the greatest number of
substituents attached to the C=C group.

Dehydration of alcohols
H

CH3CH2-ClH-CH3 | A > CH3CI:IIfl')StI;I:eCH2 + Hzo
2-butanol A
2-butene

major product

, Zaitsev's Rule i) ixecld
ae i Ao s gy oM GaSIYY) 0 < Jualins Ll iy o 1) Joliili: Lgtian g Ay gudand) plassl) B
)C=C) 4Ll ¢y 52 8-Cr 998 Ao gannay ddagi sall Uaiiual) e gannall (10
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reactivity of alkenes

More reactive than alkanes because:

i) A carbon-carbon double bond consists of a cand a wtbond. It is easy to
break the mbond while the sbond remains intact.

ii)  The melectrons in the double bond act as a source of electrons (Lewis
base). Alkenes are reactive towards electrophiles which are attracted to
the negative charge of the melectrons.

ili) mwbond will broken, each carbon atom becomes an active site which can

form a new covalent bond with another atom. One wbond is converted
into2cbonds.
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GLLSIYY) @YHle LS
reactionsof alkenes
«Catalytic hydrogenatiomri>, 3!

- hydrogenation:additionof hydrogen to a double bond and triple bond to yield
saturated product.

-alkenes will combine with hydrogen in the present to catalyst to form alkanes.

S e LYY SN day) 1) g A gadall Adad 1 ) G g il AL 4 Hydrogenation 4 ¢l

oia
(UL oSl Jhaa Jale 259 (B O gl ae LS Jo Lo

Pt or Pd | |
~NA~=-—
/C-C < T+ HH 2590 C — g .
- Plantinum (Pt) and palladium (Pd) —Catalysts H
H

- Pt and Pd: temperature 25-90°C

- Nickel can also used as a catalyst, but a higher temperature
of 140°C -200°C is needed.



EXAMPLES:

Pt » H,C-CH;

H,CCH, + H. o pressure

ethylene ethane

Pt
CH;CH,CH,CH,CHEH, + H, - CH;CH,CH,CH,CH,CHj;

low pressure
hexene P hexane




Addition of halogenssgllgll dSLSI
i) In inert solvent:
- alkenes react withhalogens at room temperature and in dark.

- the halogens is usually dissolved in an inert solvent such as dichloromethane
(CH.CIl,) and tetrachloromethane (CCl,).

- lodine will not react with alkenes because it is less reactive than chlorine and
bromine.

- Fluorine is very reactive. The reaction will produced explosion.

N e inert solvent

X-X =halogen such as Br, or Cl,
Inertsolvent = CCIl, or CH,CI,

s aldd) Cudal) gé
MBI S 5yl 8)ly> dyd b Dliszellgll ge SLLSIVI Jelal o

olie 9)8dS gilys (CHy Cly) ylise g)lS (ilid Jie Yol cipie b Diliazgllgll &3] oy Lo B3l @
ACCL

-esrlg )olSIl ;o Uslini Jsl &Y SLiSUVI go Jeloiy ¥ agull @
Ozéil Sgaz Il dme Jelail $og) Bgwg oz bouini jgladl e
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EXAMPLES:

HH
HCCH inert solvent (CCl,) H H
- - + Br—Br H-C- C-H
ethene BrBr

1,2-dibromoethane

* the red-brown colour of the bromine solution will fade and the
solution becomes colourless.

CCl, Br
+ Br, '
Br

cyclohexene 1,2-dibromocyclohexane
ccl ¢ ¢
CH,CH=CH, + (I, “—» CH,CH-CH,
propene

1,2-dichloropropane



*

Addition of hydrogen halides:
-Addition reaction withelectrophilic reagents.

-Alkenes react with hydrogen halides (in gaseous state or in aqueous
solution) to form addition products.

-The hydrogen and halogen atoms add across the double bond to form
haloalkanes(alkyl halides).

-General equation:

&5 (oSl ) Aila Jolaa B ol A lad) Adlad) LB o g O gugd) Al ae clistYY) Jelds

Al
)SSIY calata (LS glgd) oy oSl An g 3al) Al 1 oo ca slgdl g (i gtagd) €3 iliall
H
7 . b
alkene haloalkane

Reactivity of hydrogen halides : HF < HCI< HBr< HI



* Reaction with HCI needs a catalyst such as AICI;
AICI,

H,CH, + HCI » (CH,CH,Cl
EX AMP LES :

O + H-l > O—I
cyclopentene iodocyclopentane

Br
CH;CH=CHCH; +H-Br —>» CH,.CH pIHCH 3

2-butene 2-bromobutane



Markovnikov’s Rule

* There are 2 possible products when hydrogen halides react with an unsymmetrical alkene.
* It is because hydrogen halide molecule can add to the C=C bond in two different ways.

' "y
—CH.€CH- + HI e —C}LG—CIH—
H I

1-iodopropane

" "
—CH/ECH- + HI o —CIH3€-CIH—

I H
2-iodopropane
(major product)

il Markovnikov’s rules:

- the addition of HX to an unsymmetrical alkene, the hydrogen atom
attaches itself to the carbon atom (of the double bond) with the larger
number of hydrogen atoms.

1 5518 oS Jla Basd
A Ao g3l A1 B (a0 5 B g 550 b (il ol ) AdLa) e HK
O gobgd) 3 (e uSYY) aad) Jaal
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addition of hydrogen halides to unsymmetrical
alkenes and markovnikov’srule

" g8 oS Jla sty ABLatal) b ST LY g sasgd) lulla oL

H Cl

3 2 1
_ +
CH;CH=CH, Hcr 1-chloropropane

Propene

— CH;CHCH,
CIH
2-chloropropane
(major product)
according to Markovnikov's
rules



anti-markovnikov's rule: free radical addition of hydrogen bromide

*\When HBr is added to an alkene in the absence of peroxides it obey
Markovnikov’s rule.

eWhen HBr (not HCI or HI) reacts with unsymmetrical alkene in the
presence of peroxides(compounds containing the O-O group) or
oxygen, HBr adds in the opposite direction to that predicted by
Markovnikov’s rule.

eThe product between propene and HBr under these conditions is 1-
bromopropane and not 2-bromopropane.

S 9438 oS Jla Bacld iy Adld ClaaesS gl Gl L SV B Adl) e

SV HI (5585 LS o A g CldaaS g pull 3929 B Jilaia & (pSli g il g HCUs W Ledic Wi HBr
Bac 8 dad g1 Lal puSlaal) slai¥Y) (A Ciliay OB (CpausSYY) 3525 S HBr 0-0 4 sana o (
S Cigolall oda il aa g al) Je U (e gl (U Gl 9338 ¢S Jla HBr

1-0R 0 90902-2 ol 9 (L9 sa9 0,

peroxide
CH3CH=CH2 + HBr CH3CH2CH2BI'

1-bromopropane
(major product)
anti-Markovnikov's orientation.




e Anti-Markovnikov’s addition: — L g eS la usSe déL)

-peroxide-catalysedadditionof HBroccurs through a
free radical addition rather than a polar electrophilic
addition.

-also observed for the reaction between HBrand many
different alkenes.

-not observed with HF, HClor HI.



+ Combustion of alkenes:

U The alkenesare highlyflammableand burn
readilyinair, formingcarbondioxideand
water.

U For example, etheneburnsas follows:
C2H4+ 302—)2C02+ 2H20

BN A g (JUiaYIU LAY suad ciYY) waCombustion of alkenes <lst¥Y) 5 s
slally 02 S daus) (AT g% g gl (b Al g



OXIDATION

e Oxidation: reactions thatformcarbon-oxygenbonds.

eOxidation reaction of alkenes:
i) epoxidation
ii)hydroxylation
iii)Ozonolysis

24



EPOXIDATION OF ALKENES

eEpoxide / oxirane: a three-membered cyclic ether.

Ne=? + Nl — = N i
AN T R-eo0- 9 H >c-c{ * R-C-OH
alkene peroxyacid epoxide (oxirane) acid
 Examples of epoxidizing reagent:
O H
O O ;
[l ] Cl O’O
CH;COOH C-0-O-H
peroxyacetic acid peroxybenzoic acid  m-chloroperoxybenzoic acid

(PhCO;H) (MCPBA)



Examples:

O MCPBA
CH,CI,, 25(‘5

cyclohexene
MCPB A
CH,CI,, 25&
cycloheptene

O

1,2-epoxycyclohexane

O

1,2-epoxycycloheptane



HYDROXYLATION OF ALKENE

e Hydroxylation:

-Converting an alkene to a glycol requires adding a hydroxyl
group to each end of the double bond.

eHydroxylation reagents:
i) Osmium tetroxide (0OsO,)
ii)Potassium permanganate (KMnO,)

- | |
>C-C: + 0sO, + HO: _gp —(Ij—(lj—
(or KMnO,, OH) OHOH

glycol

27



KMnO, (aqg), OH-

CH2=CH2 cold CIiIz'ell'Iz + MHOZ
ethene OHOH
1,2-ethanediol
KMnO, (aq), OH-
CH3-CH:€H2 . ( q) > CH3 €H GHZ + Mn02

cold | |
propene OHOH

1,2-propanediol

* Also known as Baeyer’s test



OZONOLYSIS OF ALKENES

e Ozonolysis:

-Thereaction of alkenes with ozone (O;) to form an ozonide, followed by
hydrolysis of the ozonide to produce aldehydes and /or ketone.

-Widely used to determine the position of the carbon-carbon double bond.

-Ozonolysisismilder and both ketone and aldehydes can be recovered without
further oxidation.

R R’ R. o0 _R' CH.),S R R'
\C:C/ + 0, —_— \C’ ‘C/ (CHs), - \C=O 4 O=C/
/- N <N H,O. Zn/H* /

R H R 0-0 "H ©orH0,2Zn R \H

ozonide ketone aldehyde

29



EXAMPLES:

\
3-nonene

i) Oy H 0
-
ii) (CH3),S /\g T HJI\/\/\
i) O3 - 0
ii) (CH,),S O o

H



REACTIONS OF ALKENES \WATHH BHOT ACTDIR FEDLKKMA QG

'
R, _R'" KmnoyH* 1} lf
JOC T2 R=C—C-n

OHOH

R R' R +

N e /
R/C—O + 0=C == >C=0 + O=C/
OH R \H

ketone acid ketone aldehyde

R'

Example:

KMnO,/H" o HO_
w — NN Cé + » Ca
| O

4-methyl-4-octene 2-pentanone butanoic a;,cid




POLYMERIZATION OF ALKENES

*Polymer: A large molecule composed of many smaller repeating units (the
monomers) bonded together.

*Alkenes serves as monomers for some of the most common polymers such as

polyethylene (polyethene), polypropylene, polystyrene, poly(vinyl chloride)
and etc.

*Undergo addition polymerization /chain-growth polymer:

-a polymer that results from the rapid addition of one molecule at a time to
a growing polymer chain, usually with a reactive intermediate (cation,
radical or anion) at the growing end of the chain.

Adasi yall )l o 9i gall panad( Aua¥Y B Siall i gl (e Bard) (e (985 aduia 55 JaiPOlymer sl
Por) (Aol Ll (A sall s ile gadi ASYY) ) panl gl (laral ) g g g8 SULSINY) Jandi, (lanl) gudany
Aaleal) gai 3 galy [ ABLGYY) 5 paly dpland @u2adi Wb 4 5 )2 slS b (g9 cCion (Aol cabia g (A sl
day yud) LYY (e il sad 0 92 sAddition polymerization / chain-growth polymer

9 cQgS( dadd Jo il dapa g 2 93 99 €I (195 La Bale g Agaliia pand gy Abeadea ) B e JS (8 ) g 5 g 5
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repeating unit

/

HI-CIHCIH-CI
CI CI
H C1 H / | | | |

\__ 7/ ./ N\, = _ &lw

C=C C=C c-C —>» & GG (C—C L & —
J\I}\_/HI/M\H IHhﬁH‘J{'H'
- n

vinyl chloride poly(vinyl chloride)




1)

Unsatidaeib P TEste FofcARRenes

Reactions of alkenes with KMnO,
-KMnQis a strong oxidisingagent.

-alkenes undergo oxidation reactions with KMnQ,solution under
two conditions:

a) Mild oxidation conditions using cold, dilute, alkaline KMnQO,
(Baeyer’s test).
b) Vigorous oxidation conditions using hot, acidified KMnQO,,

Reaction of alkenes with cold, dilute, alkaline KMnOé(Baeyer’s test)

- the purple colour of KMnO, solution disappears and a cloudy brown
colour appears caused by the precipitation of manganese (IV) oxide, MnO,.

-testforcarbon-carbondoubleortriplebonds.

- a diol is formed (containing two hydroxyl groups on adjacent carbon
atoms).

34



\_.—_ 7/ KMnO,(aq), OH" | |
—C—C— +
P ~ ~old MnO,

I l
OHOH

a diol

b) Bromine

-A solution of bromine in inert solvent (CH,Cl,or CCl,) and
dilute bromine water are yellow in colour.

-The solution is decolorisedwhen added to alkenes or organic
compounds containing C=C bonds.

35
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Names of Alkynes <LKty e

+4-UM\ aﬂyuw‘ d_\SN\ 1@A\AA )SJMML»W_
. Jla Galiil) adadall /
— (" = 2
H;C-C=CH H;C—C -C=CH  H,C-C=C-CH,

dimethyacetylene methylacetylene ethylacetlene
JEe(IUPAC)EL s2¥) allas o el dranss

H,
H,C —C=CH H,C —C -C=CH H,C-C=C-CH;
butyne Butyne propyne-2
CH; Br
H, | |
H;C —C C C ==CH H,C —C —C==CH

bromobuﬂcyne 3-methylpentyne-3



Preparation of Alkynes CllSIY jucass
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CaCOoO,; -~ CaO +CO,
GO+ 3¢ ~ GG, + 0
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(R-X) aal oY) STV calaalla — eﬁd}..al\ i) Jelas-2

HC=C-H —M2 ~ HC=C-Na & RX ~ H-C=C—R +NaX

eﬁd)mj\ i) Jl ulla
)23 S gl R de )
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HC=C-H + Na ———» HC=C-Na

_ H, )
HC=C-Na + H,C-C -Br ~ HC=C-C -CH; + NaBr

¢ ethylene (s propyne uaad dliSq caS/ H W



Reaction of Alkynes ClulslY ) Cile s

aaalell -1
o Br2 —]?r:]?)r Br, —]Elh'_ ,Er
H,C-C=CH - H,C-C=CH H,C (.: (.: H
Propyne 1,2-dibromopropene Br Br
H da el -
H;C—C=CH 2Pt g,c—C’-cH, >l -2
(sSaiS Jle 3acll s ) a5y lla 4dlizal-3
]|3r Br
H,C—C=C-H + ppr - H,c—C=CH, —HBr .y (_cp,
3CC :
Br

fpropyne (m» Ghsn ses 2 i CaS/H W



Acidity of Alkynes sl duaala
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H—C=C—H + Na

H—C=(C—Na +  0.5H,

H—C=C—H + Ag H—C=C—Ag + 0.5H,

H—C=C—H + Cu
HC—C=C—CH; + Na, Ag, Cu » NR

H—C=C—Cu + 0.5H,
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Cyclopropene (1 Cyclopropenyl cation (2] Cyclopropenyl anion (3

@ ©

— A\ | A

Planer e Planer e Planer e
Cyclic o Cyclic o Cyclic o
e Non-conjugated e Fully conjugated e Fully conjugated
system system system
Obey (4n+2) rule o Obey (4n+2) rule o Obey (4n) rule o

1n=0, 4n+2=2mc o 1n=0, 4n+2=2mc o n=1,4n=4nec e




Cyclopentadiene (6 |7) Cyclopentadienyl cation Cyclopentadienyl (8
anion
@ C,
Planer e Planer e Planer e
Cyclic o Cyclic o Cyclic o
e Non-conjugated e Fully conjugated e Fully conjugated
system system system
Obey (4n) rule o Obey (4n) rule o Obey (4n+2) rule o
n=1,4n=4nec o n=1,4n=4nec o n=1, 4n+2=67c
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Nomenclature ofBenzene derivative
]+ de ganall aul: b LS caudd o yul) dalay dliate 3aa) 5 de gana Slla HIS N

—el NO, CHj H,C—CHj,

sENcIN e

Cro oS b s e i v

CH3 OH NH, COOH +Jia 42l ¢laul Led LS ya llia

s Jsil Calil i’y 3l (aals
:Jiepara by metalies Ortho2- sl adalaall aladinly Gilend Cllia
CH, OH NO,

>
Cl
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NomenclatureofBenzenederivative

3k al8 Y A28 (e gana (e AS) ) ddlay (Lall 1) -
OH

ﬁj o
NO,

chloro-4-nitrophenol-2
Zala oS jalldeal aAladull et Al Alulu e oy ) dslac ial 13 -4
+ Jledd (5 x5 Gl s2i A Gyl

methyl-3-phenylpentane-2

CH
"1 Hs
H;C—C—C—C —CHs

=
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Electrophilic Aromatic Substitution

‘_;smuaw&u C)ﬁ%j)ﬂg-gj\ ';,J'J d\ie:\-w\ 0 & s et
ALY il 5 yiadl), Al Jadi 5 il Y

Cl

C12 ~
/e/(;l3 ——

@ HNO3/T1,SO,

W
7
SOzH
R-X 1X 3 |

R
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Cpall il e Fa gaall analaall s

G

Q.
meta . .
W@y;&ﬁyjuu\kmwdhuuj)ﬂ)dmum =G
NO,,CN, COOH, SO;H, CHO, COR :@A\;..d\ 64 ya
X ortho

O
s gy sh a8 sall gadda i g dslall Ladicls AINX=Aadl de sana

ok 55yl a8l sall saddga ga aralaa

R,X,OH,OR,NH,,NHR, NR,



N 02 NOZ

© HNO3/H2 SO4 @ BI’2 ©\
- r
FeBrj Br
Br Br Br
© Bl’z HNO3/H2804 NO2
- » +
FeBr;

Do baa JS juiaa SliSay oS op ) (e BXie/ HW
meta-chloronitrobenzene -1

2- para-bromotoluene
3- toluene

AP




- 4332 5L
Gla g S 5 ((KMNO4 4 st ol S yy aladinly auSUS Y (o ylldsls
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:Jlis (COOH-) 4l 53 )8 de sana (N Ledy a5 5
KMnO,
H,SO,

R COOH
© KMnO,
L —
H,SO, O

3 cooH

CH
KMnO,
——
H,SO;,

-~ KMnoO, _
H,SO,

NO, N O,

= N.R




Phenols Ar-OH

phenols Y ghal)
A gaa Wb eSS Al Alwsgougd) Adlag ) alsall (&
B yilsa (Gl 43ls ) %.\-*Lwﬂ‘ Adlally 4 «OH J.MJJJ.-.*&J‘
S sua ol ciiall 13 a8 Jaeg) Jo slhy oM aa) sa Jsiidll g
A gleasst) doliall A dagn ClS 1o (A9 «C6HSOH “Bay (il
AN A gal) Gy plikaa) L8 A i 3 ga D aadiud )

Y il dand

Alilad) Al il pa ol Lelaiily Joiadl) cliiiia o) ¥ gldl) Asand o
FOH - 45 gana jfiad Midd Allida planly acd B Jodl) g
G b LS Sga gl Gl Ay dogene ¥ Gl
e ol A Anild Cliawd AU Las g il (aaay aaal) il
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Nomenclature.

Phenols are usually named as substituted phenols. The methylphenols are
given the special name, cresols. Some other phenols are named as hydroxy

compounds.

Cres¥loms S 0alil) aull¥) adlh Jsid Jfise Lol Aladicee VY 93 gl o VY g3l 22
Hydroxy compoundsy{ss <bs e Wbl Ao o AYY) SYY sdl) s 24

5 o o

phenol

catechol

m-bromophenol

ol

resorcinol

OH

o-cresol

OH

@

OH

hydroquinone

OH
COOH

salicylic acid

COOH

OH

p-hydroxybenzoic acid

B Y

s La B33l

2

28

UM
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Industrial method Ol‘ - rocluctmion

= ks = U esi)sl) S5 5 85 Jsidll e 8 S S o) (8l e
Al sl 3 Y elly o V) ¢ saadl aadll W) kil e (Dt Jiie
& s dygmall Gleliall o yaall 8 Jaian 31 ands Jsudll e 3 5l
cnelle ) = J5i Gl el 5 (0 5S5

ASllly 5 ey sllaall Al LSl o janl dpeliva 35k Calaaiu) Caa g 28 13g]
OS5 O g Ageliall 35l o VI G el 13ed Leldatu (g 4 sl Lkl
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preparation of phenol from benzene
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— +
SO H S04, Na
[ ) +rusor —2= = @ NaoH ©
Benzene sulfonic acid Sodmm benzene
sulfonate
- +
OH O Na
HCI - NaOH , 350°C
i Fusion
Sodium phenoxide

[ Phenolate ion ]



b

-:4lliDow process wlilaad W g ¢ i 9,418 (o Lelia Joidl) pany

Cl 0O Na OH
@ NaOH , 360°C _ @ HCl @
: —_—
Pressure

Joidl) ypuaal 4 padal) (3 k)

Methods of preparation of phenol in Laboratory
AN e Jsidl) judas -

preparation of phenol from ethers

Boron tribromide G5l S g A0 aa <l i) Jelds @l g



@O_CHB .. O—BBr, +CH,Br
good lewis acid ’

Aryloxy dibromo boron

IHBr + HiBO, + @—o .%l

2.9 9 Jall Z3a) Jlady J gidll jadass
Preparation of phenol from diazoium salts
= dlag Y ‘\.\.Lg'ﬂl Gl Jeldn dua cliny) Cra B aan Say oY gldl) o)
Gob 8 Jobdl) st oSa Ay ¢ agig il Z3kl 439%aNaNO2 + HCl) )
Jlas Al gy AIOH — Ae garaiN2 — 4Ac gana Jlsialy dlldg agaigjball 7l
ddaa Jadg cpag il pabw G Gl paeaaall slaly agaigiball 3l
» 4l Adalaal) 2 LSOH 4e gana

OH
NaNOz
Hzn + N2 + HCI
+1[(1 W\rm

0-5C
Ani]lne Benzene diazonium
chloride



VY LAY LS

as acids:

with active metals:

ONa

OH
Na
with bases:
OH
+ NaOH

SA SB

> @ + H,(9)

sodium phenoxide

ONa
— O
WB WA



4. Electrophilic Aromatic Substitution
The —OH group 1s a powerful activating group in EAS
and an ortho/paradirector.

a) nitration

OH OH

HNO, O,N NO, o
- polynitration!

NO,

OH

OH OH
@ dilute HNO, @Noz @
> +
NO,




b) halogenation

OH

Br, (aq.) no catalyst required
use polar solvent

polyhalogenation!

OH OH

@ Brz, CC|4

non-polar solvent

+




¢) sulfonation

OH OH
@ HSO,4152-0° C @/803"'
OH

HSO, 410 0°C

\j

SO;H

At low temperature the reaction is non-reversible and the lower Eact ortho-
product is formed (rate control).

At high temperature the reaction is reversible and the more stable para-
product is formed (kinetic control).



d) Friedel-Crafts alkylation.

OH OH

CH, AICI,
+ H3C-C EH,
Cl

H,C €|GH3
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Name Components

[ |

Prefix ) i Root ) | Ending
Denoteslongest carbon /
chain containing double bond/

e

Denotes number, location & -al -one
identity of attached groups Indicatesaldehyde Indicates ketone
l functional group functional group

The position of the C=0O double bond in a ketone must be
indicated in the prefix. The double bond is given preference in
numbering



Example

T
CH 3
H3c” ~cH, 2 ¢"
5 ”O 1

ROOt | sy > Carbons — pent

Prefix Substituent methy

Erdi | TheC=0OisonC-Iat the end of the chain.
ndi ng — -a The carbonyl C is bonded to H Xaldehyde

pentanal

on C-4; start

numbering from aldehyde C

[ 4—methy|p§anal ]




Example
s 40

7 | ]
8 /CH2 ,CHZ /C\2 /CH3
H3C CH, (|3H . <|3H
Cl Cl

6
Ending PE

ROOt sy 8 carbons — ¢t

octanone

Prefix positionofC=0Odouble bondis C-3;

—

2 Chlorogroups on C-2 and C-4

E4—dichloro—3—oc@qne ]




0O
I|

H’C\H
systematic name: methanal
common name: formaldehyde

O
|
/C\
CH;CHCH; H

|
Cl

systematic name: 3-chlorobutanal

common name:

f-chlorobutyraldehyde

0O O
J% !
CH;” H CH;CH” H
ethanal l!”r
acetaldehyde
2-bromopropanal
a-bromopropionaldehyde
T
/C\ H 1
CH3(|3HCH2 H Y\/\)‘\H
CHjy 0

3-methylbutanal hexanedial

isovaleraldehyde



Practice: Name the following

compounds
CH
] 0
0 8 o &\
— H™ \cle’ "CH, HC—CH,  CH,
2-methylcyclopentanone CH; CHZC\\
HC 2-methylbutanal
\ 1-brom o-2-pentanone
N /
Ch, ﬁ _CH, _C____CH, _CH, _CH,
éH HC C CH: CH: CH-
CH _cH _°M ©
H3C~ “CH, “CH, “CH, "H 0
3-propyloctanal 4.4-dibromo-3-decanone

Answers on next slide



Aliansl) e Lanl)

el A€ gy S alanl ot 5 & gy a1 Sl : Oxidation reaction 3awsY) Jolii. 1
Jol g2l (po5 C-C Adasl 5 oS (M L3 Lol (¥ Aals i s Cand V) S U8 i g3
(18g) 35 S s KMNO, 5 GAL HNO; ¢ ol sl 3008y daniiall 500K 3l

HNO,
CHa(CH,)sCHO > CH4(CH,),COOH

85%
Reduction reaction J) 2a¥) Je\ii. 2

Loe Jiig Sllde gane )l an s pnell ilay - JamS g i 48 pada ) Jud ga 1) 48 gana J) )
-t gl 25m A AN Jal gall aladiily dlls 4y g Y gaS 5 4 i Y S
Ll e (NaBH; or LiAIH,) 4l Jol sl 355 Y (NaBH,) | (LIAIH) , (Ni,Pt or Pd)

Csaaidl C-C
0 OH
A om0

CHy=CH==CH=CHO + H; ——. CH;=CH,=CH,=CH,0OH




= ]

Jeig Sl de sane sl 45 - Nucleophilic addition Al sls sull) A3Lay) <delisi. 3
Lena Aoyl ) (ol 5 (A sise A gana ) 2al g (5 slase (b a5 LY (50 5ae 052 S0 30 Ji 5IS 5l paley
SP° () SP” e 32 SN B0 (paned iy g SV B0 sad (g1 Ayl ) il 5 S 1 i

Jeasll ddLa) . )

Jld G any Jilee 5 230 (5 5Sh 5 Laghs O 531 Siang aall ) J oS ddla] 2l cilaa AU
Hemi acetal JUssl e i

ﬁ OH

Ha CH3—(|:~—H

CHy——C—H + CH;0H~——

N
acetal Jusl A Juea¥) Cacal J gy Galall ISH jle e AL 43S 5 J Sl Ga 325 2525 A
BB P

OH OCH,4

CHa_T_H + CHEOH :FSI CHg—C_H + H20

OCH3 OCH;,
a2 Hemi ketal JUiS cha’ cewy jile jpe 730 S5 5 ASH ) J oSl A8l 2ie Gl ghasl]
ketal (e JsaSll G2l 255 (A1) SIS S je ) Jsa

O OH

HCI |
dw CHg—C—CHg

CH;—C—CH3 + C,HsOH
OC,Hs



OH OCH;
HCI
CH;—C—CH;3 + CH;0H T CH;—C—CH; + H,0

OCsz OCQHﬁ

355 5 L ga¥) e 2l il g o) Jelisi - Addition of ammonia lige¥) Al . 7
iy iy Schiff bases —iwd 2ol g b yad 5 s e LS ja A 5 Imines eamss S ja
¥ Jii S0 S e ) i g oLl

ﬁ i
CHy-C—H +NH; === CH, c|: H > CHa_ﬁ_H + H0
NH, NH

Imune

s 1



il k) g cluaalN) (ans suaal
Oy sausly 5l sanslhideliall & yoaas: Acetaldehyde S At

PdCl5 1

CHy=—=CHz + Oz ——=~ CHs C—H
- (O]
CH,;CH,—OH = CH3;CHO

2-Propanol 3:xSi 51 Ga s 2l 300Sh jemsy - Acetone & giiem)

Oxidation of alcohols <¥ sasl) 3aus) - |
Gl g e 4 gl Y okl 30T colagaali daes 4 3V Y gasll 5auST )

CH;— CH=——=CH, + O, C“‘fd > CH,COCHS,
) Ii
- O
CHa CH—CHa Zno / 380°C CHa c CH-

JiassS 5 s 2S5y AU S 5. JelaS Manganese dioxide MnO»

Jelanll 12e] Al 45 5l 5 A0 3V W oSl s W g S 92 S Ae sena

o
O CH=—=CH—CH.,-OH MOz - O CH—CH—!!,—H
- CgHg ., 25°C | ‘




Sl s

o TS ja a5 3 SV e85 (55 55Y) Jelis : Ozonization  $939%) g JSUidl . |
Slaadl A dimethyl sulfide (CH3)S 51 Zn Osea Jadl L 3580 23 ) Ozonide %55 )
AlisS g S (alaal ) Lel o a3y HyO, aladiuls 23U 5 5 5Y) LS ja 500S 3ale ] 2o g U 1S

LSS
H,C H HsC H
\ S_ / 1) O, S e /
c=2=C i C—0 O0=—C
2)Zn , H,0 / + \
H,C CH, Ha,C CHs
a Ketone an Aldehyde
) S . Ja Al
i
O C.
I AICI5 CH,
+ CHyC—Cl - + HCI

80°C
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Carboxylic Acids

Carbonyl group

Carboxylic Acids 4bwusS s )l alaal

T - LLA-HS“ __‘9-:!_—)\5 ;;-C- e \;C« L._:g__# @ﬁjl&j-‘) \l.}m ("l sq‘)_,q \5A__,9
or 5COOH € g zaal s COOH
JaS g S :{L}mghgmm“ﬂ 5 S Galaa® 3 jaall Adledll 4c gasll

0
|
C

OH| Hydroxyl group

R-COOH or Ar-COOH :4slsl) daual)
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Acidity of Carboxylic Acids, The pK, of carboxylic acids

typically ~ 55 Theyhaye signifigaiittymorenacidicithéia water orater or
aleohols.

BronstedAcidity: Carboxylic acids transfer a proton
to water to give HO"and carboxylate anions, RCO™

O o)

11
N + H,0 g = F('('%)\ _ +  Hz0"
[RCO"™ ,][H;0]
Ka= [RCOH] pK,= - log K,

typically ~ 107 typically ~ 5 for

for carboxylic acid carboxylic acid

CH;CH; CH;CH,OH PhOH CH;CO,H HCl
pPK, ~50-60 16 10 4.7 -7

I Increasing acidity — 4



(R) 4 sanall qus 5 Ao b gii (R-COOH) (A ga Sl piaalall dpaalal) 5 g8 () cibad jal) Cain g
A SEINY) alaaly) Alia) MI muagr (- COOH)?&‘KAA ng %rﬂ
HCOOH (PKa= 4.75)s
CH;COOH (PKa= 4.87)e
CH,CH,COOH (PKa= 2.87)
CICH,COOH (PKa= 1.26)e
CLL,CHCOOH (PKa= 0.66)s
Cl3,CCOOH
3l ¢ YY) alaaYY) SIS g0




COOH

4.19

COOH

NO,

3.44

COOH

CH;
4.37

COOH

Cl

COOH

Cl
3.98

COOH

NO,
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methanoic acid HCOH
@)
Ethanoic acid CH,COH
4 s 1
1
2- mathylbutanoic acid CH3—CH2—CH C—OH
E chloro 3,2-di methylbutanoic acid
4 H%(;; H3C;: 2 ﬁ 1
CH; CH——C C —OH

i
Cl



Carboxylic acids:

R-COOH, R-CO,H,

Common names:

HCO,H
CH,CO,H
CH,CH,CO,H
CH,CH,CH,CO,H
CH,CH,CH,CH,CO,H

o A
Jaill paala formic acid
Jall amela acetic acid
propionic acid
s Lasla  butyric acid

valeric acid

(it
methanoic acid
Ethanoic acid
propanaoic acid
butanoic acid

pentanoic acid
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doacdl) Ala LB g oY) dadadd) (B Jilad) anga Ao ANAL o, B, Y “isadl addius

— Azacal)
o 4 3 2 1
c—C—C—C—C=0
O v B a G sed in common names

IUPAC

e aB Al ams 3, 2, 1 S o Jatend Al o) Aallail) dpand O O (A
CHl,

COOH Common gkl o-pB- Dimethyl butyric acid
HsC

HaC IUPAC Uil 2,3-Dimethyl butanoic acid



C OO COOH

I

Benzoic acid Salicylic acid
Benzene carboxylic acid 2-Hydroxybenzenecarboxylic acid
e OO H
| oo
(-
OO
Phethalic acid Terephtalic acid
Benzene-1,2-dicarboxylic acid Benzene-1,4-dicarboxylic acid

dsas e 8 Glldg gAY Aladll Gile ganall e 4l V) JouS 5 S Ao gane 2ali g alaaW) dpas B
S yalls Allad Ae gana (pa S|

Br CH
CH3;CH>,CH,CHCOOH CH3CHCH,COOH
o— bromovaleric acid 3 -methylbutyric acid

iIsovaleric acid
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Sl algual¥) g Al oY) Y gasl) Bacus) -1
(e BALSY) ) alind AllEall CilagleaalV) dasy Gl STV o STV o Y gaST 300
luS o S (o2 geal)
RCH,OH + 2[O0] — RCOOH
A oY) N gasl) Bawsi 1.1

= = e PH
Gy —==0 = CH:—C=0O — e
H K MinO,/ H+
H OH Calaad AN Bausi-2. 1
| K>2Cr->O~-/H+ I
CH;—C—O = CH;—C=—O
KMnO,/ H+
O
£ KMnO,4 )\
| KMnO, { »—cHo - \f‘{ }}—@
CH;—{C+-H CH, = =
benzoic acid
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O H O H
|| | Heat || l
CH3_CH2_C_OH = H_N_CHq — CH3_CH2 i N CH3 =+ HzO

Propanoic acid Methylamine N-Methylpropanamide
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	الجامعة: جامعة المثنى الكلية: كلية التربية الألأساسية القسم: قسم العلوم المرحلة: الثانية المادة: الكيمياء العضوية العام الدراسي:
	2026-2025
	مدرس المادة: م.م أمينة نعيم صيوان الالاختصاص: علوم كيمياء
	للمركبات واقتراح طرق تحضير المركبات.
	) ، أسئلة شفوية مفاجئة، تقييم
	Quizzes
	الواجبات البيتية(
	طرائق واستراتيجيات التيسير :استراتيجية حل المشكلالات، التعلم التعاوني من خلالال
	تشكيل مجموعات لتسمية المركبات.
	المحاضرة الألأولى: مقدمة في الهيدروكربونات والالالكانات
	المحتوى :تعريف الهيدروكربونات، الفرق بين المركبات المشبعة وغير المشبعة، تسمية الالالكانات
	ذات السلسلة المتصلة )من الميثان إلى الديكان(، ومفهوم
	المحاضرة الثانية: كيمياء الالالكانات )التسمية والتفاعلالات(
	، مجاميع الالالكيل، طرق تحضير الالالكانات )هدرجة الالالكينات،

	IUPAC
	كاشف جرينارد(، وتفاعلالات الالاحتراق والهلجنة.
	المحاضرة الثالثة: الالالكينات )البنية والتسمية(
	الفيزيائية )القطبية ودرجات الغليان(.
	المحاضرة الرابعة: الالالكاينات )الالاستيلينات(
	وحامضية الالالكاينات الطرفية.
	المحاضرة الخامسة: الهيدروكربونات الألأروماتية )البنزين(
	) ، قاعدة هكل)
	المحتوى :تركيب البنزين، ظاهرة الرنين(
	، وتسمية مشتقات
	Resonance
	n+2)4
	البنزين )أورثو، ميتا، بارا(.
	المحاضرة السادسة: الفينولالات
	(Phenols)
	أو الكلوروبنزين، وتفاعلالات الالاستبدال الإلإلكتروفيلي الألأروماتي.
	المحاضرة السابعة: الألألدهيدات و الكيتونات

	الكورس الثاني
	هيدروكربونات فيها روابط كربون – كربون مزدوجة .
	alkenes
	alkynes
	أ-
	الكانات و الكينات حلقية .
	ذرات كربون في سلسلة متصلة

	Reactive Intermediates
	الفعالة
	المحاضرة الثانية
	Common name
	IUPAC
	الخواص الفيزيائية للالالكانات:
	Organic Chemistry المرحلة الثانية قسم العلوم/الكيمياء
	الفصل الدراسي الثاني
	C=C
	Naming Alkenes
	RULE1. Selectthelongestcontinuouscarbonchainthatcontainsadoublebond.
	RULE 2. Name this compound as you would an alkane, but change –aneto –enefor an alkene.
	This is the longest continuous chain. Select it as the parent compound.

	This chain contains 8
	carbon atoms
	RULE 3. Number the carbon chain of the parent compound starting with the end nearer to the double bond. Use the smaller of the two numbers on the double- bonded carbon to indicate the position of the double bond. Place this number in frontofthealkenename.
	RULE 4. Branched chains and other groups are treated as in naming alkanes. Name the substituent group, and designate its position on the parent chain with a number.
	•A compound with more than one double bond. -Two double bond: diene -Three double bond: triene -Four double bond: tetraene * Numbers are used to specify the locations of the double bonds.
	4 C H
	5 C H


	7 CH3C H
	C H
	C H
	CH2
	3 C H
	12 CH2C H

	CH2
	CYCLOALKENES
	•Contains C=C in the ring
	cyclohexene
	cyclopentene
	cyclobutene
	cyclopropene

	Nomenclature of cycloalkenes: Similar to that alkenes Carbons atoms in the double bond are designated  C1 and C2
	CH3


	Physical Properties Of Alkenes
	درجات الغليان والكثافة •
	Alkanes
	معظم الخواص الفيزيائية للألألكينات مشابهة لتلك الموجودة في
	•كثافة الألألكينات تكون تقريبًاًاً بين

	غم/سم³.
	0.6
	0.7
	•درجات غليان الألألكينات تزداد تدريجيًاًاً مع زيادة الكتلة الجزيئية. •زيادة التفرع في السلسلة الكربونية تؤدي إلى زيادة التطاير وانخفاضدرجة الغليان.


	تحضير الالالكينات preparationof alkenes
	•Alkenes can be prepared in the following ways:
	ازالة الماء من الكحولالات
	i) Dehydration of alcohols
	R-CH=CH2 + H2O
	R-CH2-CH2-OH
	ازالة
	HX
	من هاليدات الالالكيل
	ii) Dehydrohalogenation of haloalkanes


	R-CH=CH2 + HX
	R-CH2-CH2-X
	•Saytzeff rule:

	-Areaction that produces an alkene would favour the
	formation of an alkene that has the greatest number of substituents attached to the C=C group.

	CH3CH2-CH=CH2 + H2O
	1-butene

	CH3CH=CH-CH3 + H2O
	2-butene major product
	Dehydration of alcohols

	CH3CH2-CH-CH3
	OH
	2-butanol
	)C=C)


	reactivity of alkenes
	تفاعلالات الالالكينات
	reactionsof alkenes
	الهدرجة
	Catalytic hydrogenation:
	hydrogenation:additionof hydrogen to a double bond and triple bond to yield
	saturated product. -alkenes will combine with hydrogen in the present to catalyst to form alkanes.
	Hydrogenation
	: هي إضافة الهيدروجين إلى الرابطة المزدوجة والرابطة الثلالاثية لإلإنتاج مركب

	CC HH
	Pt or Pd
	25-90 C

	HH
	CC
	Plantinum (Pt) and palladium (Pd) –Catalysts  Pt and Pd: temperature 25-90oC Nickel can also used as a catalyst, but a higher temperature  of 140oC –200oC is needed.


	H3C CH3
	H2

	EXAMPLES:
	H2C CH2
	CH3CH2CH2CH2CH2CH3
	H2
	CH3CH2CH2CH2CH CH2

	CC XX
	XX
	CC
	XX
	HH HCCH
	BrBr
	Br
	Br
	1,2-dibromoethane


	EXAMPLES: HH HCCH
	ethene
	* the red-brown colour of the bromine solution will fade and the solution becomes colourless.
	Br
	CCl4
	Br
	1,2-dibromocyclohexane
	Cl
	Cl
	CH3CH CH2 1,2-dichloropropane
	CCl4
	Cl2
	Br2
	cyclohexene

	CH3CH=CH2
	propene

	HX CC
	HX
	CC
	Reactivity of hydrogen halides : HF < HCl< HBr< HI
	CH3CH2Cl
	HCl

	H2C CH2
	EX AMP LES :
	H-I
	Br

	CH CH CHCH
	+ H-Br

	CH3CH=CHCH3
	Markovnikov’s Rule
	There are 2 possible products when hydrogen halides react with an unsymmetrical alkene. It is because hydrogen halide molecule can add to the C=C bond in two different ways.
	H CH
	H CH3C H
	H-I
	H CH
	H CH3C
	H CH H
	H CH3C
	H-I
	H CH
	H CH3C

	Markovnikov’s rules:
	- the addition of HX to an unsymmetrical alkene, the hydrogen atom attaches itself to the carbon atom (of the double bond) with the larger number of hydrogen atoms.
	قاعدة ماركوفنيكوف: •
	عند إضافة HX
	إلى ألكين غير متماثل، فإن ذرة الهيدروجين ترتبط بذرة الكربون في الرابطة المزدوجة التي
	تحمل العدد الألأكبر من ذرات الهيدروجين.



	addition of hydrogen halides to unsymmetrical
	alkenes and markovnikov’srule
	"إضافة هاليدات الهيدروجين إلى الألألكينات غير المتماثلة وقاعدة ماركوفنيكوف"
	CH3CHCH2
	Cl

	CH3CHCH2
	ClH
	HCl

	CH3CH=CH2
	Propene
	anti-markovnikov’s rule: free radical addition of hydrogen bromide


	•When HBr is added to an alkene in the absence of peroxides it obey

	Markovnikov’s rule.
	•When HBr (not HCl or HI) reacts with unsymmetrical alkene in the presence of peroxides(compounds containing the O-O group) or oxygen, HBr adds in the opposite direction to that predicted by Markovnikov’s rule.
	•The product between propene and HBr under these conditions is 1-

	bromopropane and not 2-bromopropane.
	O–O

	CH3CH2CH2Br
	peroxide
	1-bromopropane  (major product) anti-Markovnikov's orientation21


	HBr

	CH3CH=CH2
	•Anti-Markovnikov’s addition:

	-peroxide-catalysedadditionof HBroccurs through a
	free radical addition rather than a polar electrophilic addition.  -also observed for the reaction between HBrand many  different alkenes. -not observed with HF, HClor HI.
	Combustion of alkenes:
	The alkenesare highlyflammableand burn
	readilyinair, formingcarbondioxideand water. For example, etheneburnsas follows:

	C2H4+ 3O2→2CO2+ 2H2O
	OXIDATION
	EPOXIDATION OF ALKENES
	•Epoxide / oxirane: a three-membered cyclic ether.
	OH
	O RC
	O CC
	O O H
	R C
	Examples of epoxidizing reagent:

	H O
	Cl
	-chloroperoxybenzoic acid

	(MCPBA)
	O COOH
	peroxybenzoic acid
	(PhCO3H)
	CH3COOH peroxyacetic acid


	Examples:
	MCPBA
	CH2CI2, 25C
	MCPB A
	CH2CI2, 25C

	HYDROXYLATION OF ALKENES
	• Hydroxylation:
	-Converting an alkene to a glycol requires adding a hydroxyl group to each end of the double bond.
	•Hydroxylation reagents:

	i) Osmium tetroxide (OsO4) ii)Potassium permanganate (KMnO4)
	OHOH
	H2O2
	OsO4

	CC
	(or KMnO4, OH)

	MnO2

	CH2 CH2
	OHOH
	MnO2

	CH3 CH CH2
	OHOH
	CH2
	CH2
	CH3
	CH CH2
	* Also known as Baeyer’s test

	OZONOLYSIS OF ALKENES
	• Ozonolysis:
	-Thereaction of alkenes with ozone (O3) to form an ozonide, followed by
	hydrolysis of the ozonide to produce aldehydes and /or ketone.
	-Widely used to determine the position of the carbon-carbon double bond.
	-Ozonolysisismilder and both ketone and aldehydes can be recovered without
	further oxidation.
	R'
	aldehyde

	CO
	ketone
	(CH3)2S
	or H2O, Zn/H


	R' H
	OO
	R R
	ozonide

	R'
	CC

	CH3O O O H
	OCH3 O
	O H

	EXAMPLES:
	OCH3 H
	CH3O H

	REACTIONS OF ALKENES WITH HOT, ACIDIFIED KMnO4
	R' CH
	R C
	OHOH
	R R
	R'
	KMnO4/H

	CC
	R'
	R R
	R'
	OH
	R R
	CO
	aldehyde
	ketone
	acid
	ketone

	HO O
	2-pentanone
	KMnO4/H
	Example:
	4-methyl-4-octene



	POLYMERIZATION OF ALKENES
	•Polymer: A large molecule composed of many smaller repeating units (the
	monomers) bonded together.
	•Alkenes serves as monomers for some of the most common polymers such as

	polyethylene (polyethene), polypropylene, polystyrene, poly(vinyl chloride) and etc.
	•Undergo addition polymerization /chain-growth polymer:

	-a polymer that results from the rapid addition of one molecule at a time to a growing polymer chain, usually with a reactive intermediate (cation, radical or anion) at the growing end of the chain.
	repeating unit
	HCIHClHCl CCCCCC HHHHHH

	CI
	CI
	CI
	Unsaturation Tests For Alkenes
	MnO2
	OHOH
	KMnO4 (aq), OH
	cold


	b) Bromine
	-A solution of bromine in inert solvent (CH2CI2or CCI4) and dilute bromine water are yellow in colour. -The solution is decolorisedwhen added to alkenes or organic  compounds containing C=C bonds.
	C Br
	Br
	C Br
	Br
	Br2
	OHBr
	Br2(aq)
	اﻟﻤﺤﺎﺿﺮة اﻟﺮاﺑﻌﺔ
	اﻻﻟﻜﺎﯾﻨﺎت (اﻻﺳﺘﯿﻠﯿﻨﺎت)
	•ﻣﺮﻛﺒﺎت ﻏﯿﺮ ﻣﺸﺒﻌﺔ ﺗﺤﺘﻮي ﻋﻠﻰ اﺻﺮة ﺛﻼﺛﯿﺔ ﺗﮭﺠﯿﻨﮭﺎ

	SP
	ﺻﯿﻐﺘﮭﺎ اﻟﻌﺎﻣﺔ
	ـ اﺑﺴﻂ اﻓﺮادھﺎ ﻏﺎز اﻻﺳﺘﯿﻠﯿﻦ

	(C2H2)
	طﻮل اﻻﺻﺮة ﺑﯿﻦ ذرﺗﻲ اﻟﻜﺎرﺑﻮن اﻻﺻﺮة اﻟﻤﺰدوﺟﺔ واﻻﺣﺎدﯾﺔ.
	وھﻲ اﻗﺼﺮ ﻣﻦ

	1.2A
	ﺗﺴﻤﯿﺔ اﻻﻟﻜﺎﯾﻨﺎت
	Names of Alkynes
	(IUPAC)

	ﺗﺤﻀﯿﺮ اﻻﻟﻜﺎﯾﻨﺎت
	Preparation of Alkynes
	ﺗﻔﺎﻋﻞ اﺳﺘﯿﻠﯿﺪ اﻟﺼﻮدﯾﻮم ﻣﻊ ھﺎﻟﯿﺪات اﻻﻟﻜﯿﻞ اﻻوﻟﯿﺔ
	-2

	(R-X)
	2،3
	ﻣﺠﻤﻮﻋﺔ
	ﻗﺪﺗﻜﻮنﻛﺎرﺑﻮنواﺣﺪ او
	) اﻋﺘﻤﺎدا ﻋﻠﻰ اﻟﻨﺎﺗﺞ اﻟﻤﻄﻠﻮب ﺑﺎﻟﺴﺆال.
	ھﺬهاﻟﻄﺮﯾﻘﺔﺗﻌﻄﻲاﻟﻛﺎﯾنﯾﺤﺘﻮي ﻋﻠﻰ ذرات ﻛﺎرﺑﻮن اﻛﺜﺮ ﻣﻦ اﻟﻤﺎدة اﻻوﻟﯿﺔ وذﻟﻚ ﺑﺎﻻﻋﺘﻤﺎدﻋﻠﻰھﺎﻟﯿﺪاﻻﻟﻛﯾلاﻟﻤﺴﺘﺨﺪم
	(R-X)
	....R=CH3,CH3-CH2)
	ﻣﺜﺎلﻛﯿﻒﯾﻤﻜﻨﻚﺗﺤﻀﯿﺮﺑﯾوﺗﺎﯾن ﻣﻦ اﻻﺳﺗﯾﻠﯾن؟
	ﻛﯿﻒ ﯾﻤﻜﻨﻚ ﺗﺤﻀﯿﺮ
	ﻣﻦ

	/ H.W
	propyne
	ethylene


	ﺗﻔﺎﻋﻼت اﻻﻟﻜﺎﯾﻨﺎت
	Reaction of Alkynes
	/H.W

	ﺣﺎﻣﻀﯿﺔ اﻻﻟﻜﺎﯾﻨﺎت
	Acidity of Alkynes
	اﻟﻤﺤﺎﺿﺮة اﻟﺨﺎﻣﺴﺔ  اﻟﮭﯿﺪروﻛﺎرﺑﻮﻧﺎت اﻻروﻣﺎﺗﯿﺔ
	C6H6

	اﻻواﺻﺮ اﻟﻤﺰدوﺟﺔ ﻣﺘﻌﺎﻗﺒﺔ ﻣﻊ ﺑﻌﻀﮭﺎ اي ﻏﯿﺮ ﺛﺎﺑﺘﺔ
	اﻟﺼﻔﺔ اﻻروﻣﺎﺗﯿﺔ
	Aromatic Character
	اﻟﺼﻔﺔ اﻻروﻣﺎﺗﯿﺔ
	Aromatic Character
	Cyclopropenyl anion (3
	Cyclopropenyl cation (2
	Cyclopropene (1
	Cyclopentadienyl (8 anion
	7) Cyclopentadienyl cation
	Cyclopentadiene (6
	ﺗﺴﻤﯿﺔ ﻣﺸﺘﻘﺎت اﻟﺒﻨﺰﯾﻦ
	ﺗﺴﻤﯿﺔﻣﺸﺘﻘﺎت اﻟﺒﻨﺰﯾﻦ
	NomenclatureofBenzenederivative
	methyl-3-phenylpentane-2

	ﺗﺘﻀﻤﻦ ھﺬه اﻟﺘﻔﺎﻋﻼت اﺳﺘﺒﺪال ذرة اﻟﮭﯿﺪروﺟﯿﻦ ﺑﺄي ﻣﺠﻤﻮﻋﺔ ﺑﺎﺣﺜﺔ ﻋﻠﻰ  اﻻﻟﻛﺗرﻧﺎت وﺗﺸﻤﻞ اﻟﮭﻠﺟﻧﺔ ,اﻟﻨﯿﺘﺮة,اﻟﺴﻠﻔﻨﺔ واﻻﻟﻛﻠﺔ.
	ﺗﺄﺛﯿﺮ اﻟﻤﺠﺎﻣﯿﻊ اﻟﻤﻌﻮﺿﺔ ﻋﻠﻰ ﺣﻠﻘﺔ اﻟﺒﻨﺰﯾﻦ
	ان طﺒﯿﻌﺔ اﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺘﺼﻠﺔ ﺑﺤﻠﻘﺔ اﻟﺒﻨﺰﯾﻦ ﺗﺆﺛﺮ ﻋﻠﻰ اﺗﺠﺎه وﺳﯿﺮ اﻟﺘﻔﺎﻋﻞ اﻻﺧﺮ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ اﻟﻘﺎدﻣﺔ.  ﻓﺎذا ﻛﺎﻧﺖ اﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺘﺼﻠﺔ ﺑﺤﻠﻘﺔ اﻟﺒﻨﺰﯾﻦ ﻣﻦ اﻟﻤﺠﺎﻣﯿﻊ اﻟﺪاﻓﻌﺔ  ﻟﻼﻟﻛﺗروﻧﺎت ﻓﺎﻧﮭﺎ ﺗﻌﻤﻞ ﻋﻠﻰ زﯾﺎدة ﺳﺮﻋﺔ اﻟﺘﻔﺎﻋﻞ وﺗﻨﺸﻂ اﻟﺤﻠﻘﺔ  (ﺗﺰﯾﺪ ﻣﻦ اﻟﻜﺜﺎﻓﺔ اﻻﻟﻜﺘﺮوﻧﯿﺔ ﻟﻠﺤﻠﻘﺔ ) وﺗﻮﺟﮫ ﻧﺤﻮ اﻟﻤﻮاﻗﻊ اورﺛو وﺑﺎرا. اﻣﺎ اذا ﻛﺎﻧﺖ اﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺘﺼﻠﺔ ﺑﺤﻠﻘﺔ اﻟﺒﻨﺰﯾﻦ ﻣﻦ اﻟﻤﺠﺎﻣﯿﻊ اﻟﺴﺎﺣﺒﺔ  ﻟﻼﻟﻛﺗروﻧﺎت ﻓﺎﻧﮭﺎ ﺗﻌﻤﻞ ﻋﻠﻰ ﺗﻘﻠﯿﻞ ﺳﺮﻋﺔ اﻟﺘﻔﺎﻋﻞ وﺗﻘﻠﻞ ﻣﻦ ﻧﺸﺎط اﻟﺤﻠﻘﺔ  (ﺗﻘﻠﻞ اﻟﻜﺜﺎﻓﺔ اﻻﻟﻜﺘﺮوﻧﯿﺔ ﻟﻠﺤﻠﻘﺔ)وﺗﻮﺟﮫ اﻟﺘﻔﺎﻋﻞ ﻧﺤﻮ اﻟﻤﻮﻗﻊ ﻣﯿﺘﺎ.
	ﺗﺄﺛﯿﺮ اﻟﻤﺠﺎﻣﯿﻊ اﻟﻤﻌﻮﺿﺔ ﻋﻠﻰ ﺣﻠﻘﺔ اﻟﺒﻨﺰﯾﻦ
	اﻣﺜﻠﺔ:
	ﻣﺒﺘﺪﺋﺎ ﻣﻦ اﻟﺒﻨﺰﯾﻦ ﻛﯿﻒ ﯾﻤﻜﻨﻚ ﺗﺤﻀﯿﺮ ﻛﻞ ﻣﻤﺎ ﯾﺎﺗﻲ :

	/ H.W
	ﻣﻼﺣﻈﺔ:
	(COOH-)

	Ar-OH
	Phenols
	Nomenclature. Phenols are usually named as substituted phenols. The methylphenols are given the special name, cresols. Some other phenols are named as hydroxy compounds.
	عادًة ما تُسُسُ مّّمّّى الفينولالات على أنها فينولالات مستبدلة. أما ميثيل فينول فتُعُعُطى الالاسم الخاص كريسولالات كما تُسُسُ مّّمّّى بعض الفينولالات الألأخرى على أنها مركبات هيدروكسي
	Hydroxy compounds).(
	Cresols
	COOH
	OH
	COOH
	OH
	CH3
	OH
	OH
	OH
	OH
	OH
	OH
	OH
	OH
	OH


	تفاعلالاتًالفينولالات
	as acids:
	with active metals:
	OH

	with bases:
	+ H2O
	WA
	WB
	SB
	OH
	SA
	Electrophilic Aromatic Substitution The –OH group is a powerful activating group in EAS and an ortho/paradirector.

	4.
	a) nitration

	polynitration!
	OH
	NO2
	OH
	NO2
	O2N
	NO2
	HNO3
	OH
	NO2
	OH
	OH

	b) halogenation
	OH
	OH
	OH
	OH
	OH
	OH
	SO3H
	OH
	SO3H


	c) sulfonation
	HSO,
	OH
	HSO,
	ortho-
	At low temperature the reaction is non-reversible and the lower Eact product is formed (rate control). At high temperature the reaction is reversible and the more stable  product is formed (kinetic control).
	para-
	OH
	H3C C CH3
	CH3

	d) Friedel-Crafts alkylation.
	CH3
	H3C C CH3
	OH

	الألألدهيدات والكيتونات
	Aldehydes andKetones
	تتصلفيهامجموعةالكربونيلبذرةهيدروجين واحدة على الالاقل
	CHO
	-)الكاربونيل طرفيه(
	وتكتب
	تتصل فيها مجموعة الكربونيل بذرتي كاربون وتعرف بمجموعة الكيتون


	الكيتونات  مجموعةالكربونيل

	الفيزيائيووووووووووووووو
	للألألدهيووووووووووووووودا
	ال ي
	الألألدهيدا
	ال ي
	قطبي
	غليوووان ال لووو
	وووووووووووووووا
	لذلك فإن درج غليا ها مر فع
	وووذلك أقووول قطبيووو مووون ال لووو
	- وذ الةطبي
	الألألدهيودا
	ال ي
	وا
	فوا المواا المو اد الةطبيو
	ذلوك بتوب
	إم ا ي
	ن الر ابط الهيدر جي ي بين جزيئا ها جزيئا
	الماا.
	ل ها أقل من
	جووود ر ابوووط
	ال وابه فوا
	Name Components
	Ending
	Root
	Prefix
	-al
	-one
	CH2
	CH2
	2C O
	CH3 CH 4


	Example
	3C
	-al
	TheC=OisonC-1at the end of the chain.

	Ending Root
	5 carbons → pent

	pentanal
	Substituent methyl on C-4; start numbering from aldehyde C
	Prefix

	4-methylpentanal
	CH3

	octanone

	Example
	O C
	8  3C
	CH2
	CH2
	CH2  6
	-one
	Ending
	8 carbons
	→ oct

	Root
	positionofC=Odouble bondis C-3;
	2 Chlorogroups on C-2 and C-4
	Prefix
	2,4-dichloro-3-octanone

	Practice: Name the following compounds
	CH
	O C
	CH2
	CH2
	CH2
	H3C
	CH3
	CH  CH
	2C
	CH
	HC
	CH2
	O C
	CH2 CH
	CH3
	CH2
	CH2
	CH2
	CH
	CH
	CH
	C O
	HC
	CH
	CH
	CH2
	CH2
	CH2
	Answers on next slide

	3C

	Organic Chemistry
	Carboxylic Acids
	Acidity of Carboxylic Acids. The pKa of carboxylic acids
	typically ~ 5. They are significantly more acidic than water or alcohols.
	H2O
	pKa= - log Ka
	[RCO-
	2][H3O]
	[RCO2H]
	Ka=
	typically ~ 5 for carboxylic acid
	typically ~ 10-5
	for carboxylic acid
	HCl
	-7

	CH3CO2H
	4.7
	PhOH 10

	CH3CH2OH
	CH3CH3
	~50-60
	pKa
	Increasing acidity
	(R-COOH)
	(R)
	(-COOH)

	المتصلة بها مجموعة (pKa= 3.75)• (pKa= 4.75)• (pKa= 4.87)• (pKa= 2.87)• (pKa= 1.26)• (pKa= 0.66)•

	HCOOH
	CH3COOH
	CH CH COOH
	ClCH2COOH
	Cl2CHCOOH
	Cl3CCOOH
	•و كذلك الألأحماض الآلآروماتيةالتالية

	COOH
	COOH
	COOH
	CH3
	COOH
	COOH
	COOH
	NO2
	NO2
	Esters
	2026-2025
	أسئلة الحقيبة التعليمية المحاضرة الألأولى: مقدمة في الهيدروكربونات والالالكانات
	عرف
	Saturated
	مناقشة :
	المحاضرة الثانية: كيمياء الالالكانات )التسمية والتفاعلالات(
	هدرجة الألألكينات
	(Grignard reagent)
	جرينارد
	(Free Radicals)
	الجذور الحرة
	مناقشة:
	المحاضرة الثالثة: الالالكينات )البنية والتسمية(
	مناقشة :
	المحاضرة الرابعة: الالالكاينات )الالاستيلينات(
	المحاضرة الخامسة: الهيدروكربونات الألأروماتية )البنزين(
	(Resonance)
	الرنين
	قاعدة هوكل:
	مناقشة:
	(Phenols)
	المحاضرة السادسة: الفينولالات
	مناقشة :
	المحاضرة السابعة: الألألدهيدات، الكيتونات
	(Schiff bases)
	قواعد شيف
	المحاضرة الثامنة: الحوامض الكاربوكسيلية
	Ester
	مناقشة:

