Chapter 7 =ik

4 ganll e LSl 8 4e3ia Introduction to organic chemistry

Organic chemistry started in
the:

1 o2 Ay gumall $La il

19t century.

e sl g all

It's the chemistry of carbon
element:

ORA paic claS oa

Organic chemistry. Ay gand) oLl
Carbon forms ---- ---- bondsto | <Al —mm —mmm bl g 058 s N

other carbon atoms and to
many other elements:

Strong chemical.

-

Why there are millions of
carbon compounds (organic
compounds) are known?

LS e e Gl as g 13

€ (A sumnl) LS 5all) 50 S

Because carbon's versatility in

CrSS (8 (s ST 3 Sl 3 Haal) oy

forming covalent bonds. Anaalud Loyl g
Why we need to classify LS jall Capiat ) - las 13k
organic compounds into foUle I 4 suand)

families?

Because of the existence of a
great number of different
organic compounds.

CLS pall (o ALl A0aS 252 5 iy
AR 3 gl

Carbon always forms four covalent bonds that present in 4

forms:

On AS e 2151 4) Apabl dagl 3 4 0555 ebaiony La Laila (53 )

TJISE 4 8 0SS ) Sy (s Iy



4 single bonds per atom. Baa) gl 3 AN A dpala) bl g, 4

2 single bonds and 1 double AU dday) 5 g Cpfialal b
bond.
1 single bond and 1 triple A Ay ) g dgala) dday)
bond.
2 double bonds. (Ol (i)

<l s S 5 )2ed) Hydrocarbons

It's the simplest family of 14y gamal) LS ell Alile bais) oo
organic compounds:

Hydrocarbons. b g S g el
Hydrocarbons containing Lo (s siad Qs S5 Hnell
only:

Carbon and hydrogen atomes. A8 C s SeH G @l )

U g S50l Jailad Hydrocarbons properties

Hydrocarbons are non-polar dnbd e Gl e cligy S g ned)
(insoluble in water (polar) G OST ((oalad) slall B X YY)
but soluble in non-polar (A ) Clydall B
solvents).

Hydrocarbons have low <l g8 o) leai) da o
melting point. EILESS
Hydrocarbons have low Acaidie @l g S g ougd) lle da 0
boiling point.

4ot ) #1534 2 9 There are 4 basic types of hydrocarbons

R PRSPPI
Alkanes (C-C single bonds). (Aa by ) st
Alkenes (C=C) double bond. (AU Ay ) il
Alkynes (C=C) triple bond. (A5G ALy ) st

@ dila) dila g ) g oS 90
Aromatic hydrocarbons (O idls




Hydrocarbon Generic formula Examples

0589045 n=carbon atoms ALl
dalall dasall

oWl Alkane CnHan+2 Ethane (C2Hs)

oSl Alkene CnH2n Ethene (C2H4)

o) Alkyne CnHan-2 Ethyne (C:H,)
s ailes )l Aromatic  Benzene formula Benzene (CsHe)

daalal) (C6H®6)
OSY) Alkane
The general formula of fsd CUSIBU dalal) davall
alkanes is:
CnH2n+2

Alkanes are known as: " QLK) (o ye
Saturated hydrocarbons. Axpdie U g S5 500
Alkanes are known as b ga )< gyl LIV (o yas
saturated hydrocarbons LY dapiiall
because:
They contain only single Al Ll 5 o Jad (g gias
bonds.
Every carbon atom in alkane g siad Q) & o S0 S
has: [ sle
4 single bonds. (C-C) Aoala) lail gy 4




There are 3 ways to represent bonding connections

o 5 M Qs 5k 3 aa

Expanded

structure

Condensed structure | Stick structure

(carbon

]
RERE
H H H

———x

|
aE
H H

CH3CH,CH,CH,CH,CH3

skeleton)
Hexane

The boiling point of alkanes
increase as:

3L ae Clalall da a8

Chain length increases
(carbon atoms increase).

(08 &3 aae) ALl Jsha

Alkanes Formula
Methane CHa
Ethane CaHe
Propane CsHg
Butane CaH10
Pentane CsH12
Hexane CeH1a
Heptane C7H16
Octane CgH1s
Nonane CoH20
Decane CioH22

Compounds that have the
same molecular formula but
different molecular structures
(different order of bonding)
are called:

b i S0 Ay sl Akl
G (g8 aliag) (sl s Al
D (Rl




Isomers. _aaal)

14 guanll QLS jall 4aud The name of organic compound:
- The name of organic compound contains 3 parts:
e 3 e (g siad Ay gl LS pall Ayt -

Prefix : tells what substituent  4ai yall Cile ganall Jary 1) gl

groups (alkyl group) are S, Jfina) A g S Abdudly
attached to the chain (Ex: (&..
methyl, ethyl ,..etc).

Base: tells how many carbon g Sl dae hary 1l
are there in the longest A g S Al J gl (8 32 92 gall

continuous carbon chain
(prop, but, pent, ...etc).

Suffix : tells what type of s yand) oS jall £ g8 aat bl )
compound it is (alkane, (&, dsas, sl sl)

alkene, alcohol,...etc).

;LY 4 ac) 8 The rules of naming alkane:

1-Find the longest continuous 4 g Sl Abulid) aa i Y g)-1
chain of carbon atoms in the e G o el g J sha¥)
molecule and name it with (o) il g S

the base name.

2-Number the carbon atoms  Jsh¥) dludad) 8 ciligy S o8 yin1
in the longest chain beginning £ 8l B Alg ity (v
with the end nearest to a

substituent.

3-Name each substituent (G sdl) e A1) cani-3
(prefixes).

4-Begin the name or numbers il g Sl ald s Aanddl) 125-4
of carbon atoms to which e ity ddas yall

each substituent bonded.



5-When two or more lasd £ 85 (e JAS) 3929 2ie-5
substituent are present list A Judad¥) Agaaa) Guuan dsaddl)
them alphabetically.

(e Lall) JSY) Gle saas Alkyl groups (substituents)

Alkyl group Formula Carbon atoms
(substituent):

Methyl CH3 - 1

Ethyl CH3CH2 - 2
Propyl CH3CH2CH2 - 3

Butyl CH3CH2CH2CH2 - 4

(17 e sanadll) s Slledl Halogens (17 group)

| Halogens | Formula

Fluoro F-
Chloro Cl-
Bromo Br -
lodo |-
el JU
(IIH20H3 (|)H3
CH;CH,CHCH,CH,CHCH;

(Heptane 7C) 4 5 S dludis Jshal 2asi-]

CHs;CH; CHs
CH;CH,CHCH,CH,CHCH;




(Ethyl) 5 (Methyl) 1&g & 8 (e a8 5i-2

CH 2CH; CH3

| CH _FHQCHCHQCH CHCH3

(sl
5-Ethyl-2-Methylheptane.
(oY) e B pdlae S ) A S e &)éﬂ\ «Ua;)u)

s Jlia

(octane: 8C) (<t s SN Jiad L g 311 4 g0 S Al J ghal 2as3-1

(2 methyl) :g 8 8 (e & 5 -2

il il ddagi jall g S 2l dpancl) i -3
2,5-dimethyloctane



dadlal) S Cycloalkanes

Carbon can also form:

sS Loal S0 K

Cyclic (ringed) structures. sl S| 3
Cycloalkanes
Alkane \ Structure
Cyclopropane -
Hgﬂ/ \Hg
cydopropane
Cyclobutene HaG CHz
HaC Ha
cydobutane
Cyclopentene
f////CFﬁg
HaC \CH;
Haz [ﬁi:
cydopentane
Cyclohexane
Ha
Hzl:/c\:Hz
Hz Hz
\\C(l

1,3-dimethylcyclohexane.

cydohexane

oY) i Cyclo capal i 4andl) die -

CHj



LYY Ll sa Properties of alkanes

Alkanes are non-polar
solvents.

Alkanes are mostly unreactive
at room temperature because
they contain only C-C & C-H.
One of alkane's important
reaction is their combustion
in oxygen.

Agdad 8 ciluda UK jiad

iai e oen i) b clisy)
LY 48 A 551 n Ao a (b Libas
L2904 9 (93 S gl gy até cllad
R CUls) el ab) e daa) g

CaasY) A 3l AaY)

Why we use alkanes as fuels
and a source of thermal
energy’?

PV PR P PRGN PRESRE RN
) jall a8l

Because of alkanes' reaction
with oxygen (combustion
reactions).

d&;uSY\CALLUEﬂY\ch§gqu
(BaY) eoleli)

GLsSY Alkenes

They are unsaturated
hydrocarbons that contain at
least one double bond (C=C):

i davia pe Qlig S0 A
saal 5 Al Ay, e JAY) e
(C=C)

Alkenes.

LTy

The general formula of
alkenes is:

o LS Al il

CnHZn
The simplest alkene is: psa Sl bl
Ethene (IUPAC name) or Y1) Ethylene s CoHg oY)
ethylene (common name)  CRENSN (PR A

C2H4 (CH2=CH2).




Note:

Methane has no type of
alkene because it has only 1
Carbon atom.

Y SV e g 53 Glaall aa 0 Y
i sl (52 S8 )3 e s i

Unlike alkanes, alkenes

O LS ¥ LS UK Sy

cannot rotate around: :J s il
C=C bond. .C=C &-}\J

Because alkenes cannot
rotate around C=C bond,
alkenes have:

eyl e GLSIV) 6 )38 ade
el sV C=C ddadl ) J s

Cis/trans isomers
(geometrical isomerism).

sl el

Cis and trans

Alkenes that have the R
groups on the same side of
the double bond plan:

R Gl sena L 0585 (Al Clashy)
A A 1 (pe lal) s b
(a3 s 8 (5S35 1) )

N

Cis-Alkenes.

Alkenes that have the R
groups on opposite sides of
the double bond plan is
called:

R Cle sena Led (550 Al Clsiy)
A A1l Sl olaiy) 3
s (LJX:\M ola) ‘_é ‘\LJ\J dS)

Trans-Alkenes

Geometric isomers (cis and
trans) can differ significantly
from each other in:

o e Leians

Chemical behaviour.

I RE RN




1 4 4

H.C CH H CH

v—¢ ¢

/ \ / \
H H HC H
cis-but-2-ene trans-but-2-ene

H H : e
&2 Br o DA O Baa By Al ddal ) e (g giad Alulis J skl paad axa-]
£ iS5 Tpantl) die 120 olasY) i

Cis-1,2-dibromoethene

H S, : e
o) a3 Butene 40Ul ddayl Hl) e (g siat Aol J ghal st ey -
HSE I Gailine Gaala) (B (CH3) R (e sena
Trans-2-Butene.
LY Zaai Naming alkenes

JslaY) A gy Sl Aludd) dassag
Ul ddayl ) Jo g giad Al
.C=C

1-Find the longest chain that
contains C=C bond.

2-Number the carbon chain
beginning with the end
nearest to C=C bond. (write
the number of C=C bond)

3-apply the rules of alkanes.

o Al g2 ) Aledad) a8 5 10352
Al ) AL ddagl U G 8Y) Alg )
A 580 B QIS el
(A A o g sty

(o ULy o g8 48, gahi-3
Al



7
CHiCH=CH-CHCHs ..

(Pentene 5C) :C=C ds sgiad (Al J V) 4 g KU ALl aaaieq

GH
QH3§H=§H—QHQH3

:(Methyl 4) 4 fpeudl) Jaxi g g &l A8 ) 2aai-)
4-methyl
gandll Ja 5 AN g Sl Sl (5 simall 50 S 6 5 20m0-3
4-methyl-2-pentene

H H

- -

C
|l
CH3-CH;-C—CH3-CH;-CH3-CH3 . 5,

(Hexene 6C) :C=C A 4 sinall Jsha¥) 4 gy I Alubial) a1

(ethyl) raanls s SU a8 55 & il 2aai-D

H H
Ci

[
CH,-CH-§ C—CH--CH-,-CH,-CH
sthyl (C2H5)

2-ethyl



Aanl) JaS g Al Al N e g ginall ¢y 50 S0 a8 ) 22a5-3

2-ethyl-1-hexene.

-Jla

a8 o Ananadll iy J sl ALl (e il o L) o il S Ll L -
Alkene J# Cyclo 4élal ae 43l day)

1
2
1-cylcohexene
Cl,

Aoyl U 8 Al (e a5l 5 C=C (Ao s sind Al Jsha¥) Aludld) aaaseg
(Heptene 7C) 4l

rale (g sinall g S A8 5 5 Al t)sﬂ\ 839
5-chloro

el JaSi g 40U Ayl ) e (s siaall (50 S0 a8 ) 2asi-3



5-chloro-3-heptene

If an alkene contains more o Al Ayl (e AS) 350 die
than one double bond we LA QUEN S
should write:

Number of Carbons S sl Al alig Sl a8 )
containing the double bonds , Cablgil) Adla) aa Al Jayl g 1)
and write the prefix, diene (2) - S, O A

triene (3), tetraene (4).
Ex: CH;=CH-CH,-CH=CH,
1,4-pentadiene.

LSl ailad Alkenes properties

One of the most important 1sp QLS COle s aal) (e aal

reactions of alkenes is:

Addition reaction. ALY Jelds

In addition reaction of CSY LIS ddLa) Jelas &

alkenes, 2 atoms add across rJ sl

the:

Double bond. Al dday) Ll Jasins) 4l aday) )
(O ALl

One TT bond of C=C is r Jasind C=C o gl Al

replaced by:

One a bond. Laass ddayl

HzC:CHZ + BI‘Z — H2C_ CH2

|
e Br Br

One TT-bond from C=C and Laasws ddayl 55 C=C (e b dal
one 0-bond are replacedto 2 | 2 C-) Leasw (el Jasiud saal
O bonds (2 C-Br). .(Br




LS Alkynes

They are unsaturated
hydrocarbons that contain at
least 1 triple bond (C=C):

Gt dande e Gl Sopnm A
B.ﬁ;\j:\.ﬂm&.\\‘)éc dg\ﬁ\wlc
:(C=QC)

Alkynes.

Lcalulsty)

The general formula of
alkynes is:

o SIS Al Zanall

CnHZn-Z
The simplest alkyne is: s sh SN Janwl
Ethyne (IUPAC) C3H; or ea¥1) i) ) (CoH,) i)
acetylene (common name). i vl

LY 4aeud Naming alkynes

1-find the longest chain that
contains the C=C bond and

start numbering with the end

nearest to the triple bond.

2-apply the rules of alkanes
and alkenes, but add the
prefix -yne.

sl Al J gkl Aledud) 3 9)-1
Algl) (e pd Al N2l C=C o
ASSEY Ayl 1 8Y)

ULy as) 68 Ay gukai-2
Ol Al ciaal ¢Sl S g

H CHj
/C§C/T\l/c“3
CH, " :J

HsC

(Hexyne 6C ) :C=C 40 dhay Jl e (s siad Al JshY) dlulull sasi-]

H3C

CH,

y
/C\\C/T\l/c“"’
H

CHj



:C=C 450 Al HI o BV Al (e aid il Jasi-2
CH; ¢
| _cH
H3(13 | \ / i
CHy I
(Methyl) 1l daanll lagi 5 cile il aass -3
4,5-dimethyl
1S g 5 S S e g A Ayl ) e (g simall 0 S B iS5

4,5-dimethyl-2-hexyne

Br CH,

A Aayl ) 4y 3 5a gl Cahall (e add Al e

1

2

G dpandll lass (Ethyl & Bromo) :lale 4 sisall <ili g Sl Gl8 ) 5 Sle @il aaai-)
A ) AasaY)

3-Bromo-4-Ethyl
(S g 5 SS a8 (a g AEDMN Al (52 S A8 285-3

3-Bromo-4-Ethyl-1-pentyne



!

Jla

SANE Ay ) e ginad) Jsha¥) Alududl 2aaio]

[

lgiland 5 e gl aan g A A BV A (e a2

3-ethyl-4-methyl
FOASIY) & 53w AN Ayl Hl e (5 sisall () g S o8 ) Capnai-3

3-ethyl-4-methyl-1-hexyne



L) aibad Alkyne properties

Alkynes undergo many of the

S SOle )l el Clulshy)

same reactions that: g
Alkenes do. LSy
As with alkenes, in alkynes @ ALY Cilelsi | DlsSTY) 8 LS
addition reaction is: P RURETINpY

The replacement of T1-bonds
by o-bonds.

e Janl 5 0 (sl dadl 5 s

dalall @b g S5 50e!) Aromatic hydrocarbons

A hydrocarbon that contain
one or more benzene-like
rings is called:

ddla e 55 Al O 5 S 50!
L AS) gl A B

Aromatic compound.

i S

It's the simplest and the most
aromatic hydrocarbon:

(s 0585008 abl g o) s

Benzene CgHs CeHg )
Aromatic hydrocarbon bl 5 3 sinn Alall s S5 Hned
contains three ------- Al /[ s -
single/double bonds:

Alternated. ddlatia

Compared to alkenes,
benzene is very ---- and -----
towards normal reagents:

RN RECE N FFER P
i pdall Ale liial) o gall sai

Stable / unreactive.

Lds e o /0 e




The most important aromatic hydrocarbons

aalall Qs S g Hugl) a8

Benzene

Methylbenzene

CHj
< :}———OH
Aminobenzene

NH,

Hydroxybenzene

Toluene

Phenol

Aniline

Aaga Lerran 420030 5 Al elaw) g ) 3l -

daalall Gl g S5 el allad Aromatic hydrocarbons properties

Benzene reacts differently to (e calide JSGy Jelayy o Hull
alkenes, yielding: Sadie GLSTY)
Substitution products. s At V) Jlatal) cGiladia

(=Y

In benzene reaction, addition
products are:

AdlaY) cladia oyl Olelds g

Not formed.

Rt




Aaals dll 4 sl Cle saadll Organic functional groups

It's the active part of the
organic molecule where
reactions tend to occur:

SOlelal) 2 g g a8 (S Cua
.‘)_‘S\

Functional group.

Ah ) de ganall

When drawing the structure
of some organic molecules,

Gl jall (s S 5 ) e
GV ol jal (585 4 suaall

the alkyl parts are ------ , giving | - V) 525 Lea —ammme (OsIYY)
rise to the ---- - to react: qartal
Unreactive/ functional Aails )l de gaad) [ ddads e
group.

Js>S)l Alcohol (R-OH)

They are organic compounds
that contain one or more -OH
groups:

)ﬁ\j\gh\j—OH@W

Alcohols.

IS

The functional group of
alcohol is:

(ot JsaSllApgls o) de ganall

Hydroxyl group (-OH)

(-OH) JsS 5 0]l Ao sana

The systematic names for
alcohols ends with (suffix):

(U PLATRE PEXNI FPONES VY

-ol.

The O-H bond is ----- , SO
alcohols are more ---- in polar
solvents than are ----:

ld sl A | oo & O-H dkadl,
Akl sl 8 e ) LS

emem S

Polar/ soluble/hydrocarbons

(il g 38 5 Hugll /il sall / Ayl




J Sl laviat Classes of alcohols

Alcohols are classified
according to:

The number of carbon atoms
bonded to the C carrying the
OH group.

3 adasi yall o e ST C) 53 2ae
OH 4e sanal Alalall ¢ 5 S

Class of alcohol has an OH
group on a C which is bonded
to another 1C atom + 2H
atoms:

50 e Al ye 05853 4 OH
IO M )3 + Baal g (s S

Primary alcohols.

V) Jasl)

The secondary alcohol has:

(e s g HUl s

An OH group on a C which is
bonded to other 2C atoms +
1H atom.

Ahadi je 0515 3,3 (8 OH e senae
CRasd 83 + O S O
_3.3&‘)

Class of alcohol has an OH
group on a C which is bonded

to 3C atoms and No H atoms:

i) e s sing ISl (sl
3 @ adas e g SE0 A OH
83 ) sy O S )

1O oRR

Tertiary alcohol.

(S J s

Class of alcohols
Primary alcohols

Secondary alcohols

Tertiary alcohols

Structure

HsC—FC——OH

H O3 + 0928 Bl Jai e (505U
CHs

H

H 3,3 + COid b ja (52580
CHs

CH,
C &3 3 o Jadtd Jags ya ¢y g9 S




J s~ 4 Naming alcohols

1-Name the longest carbon chain G 5Sl Jgha¥) Abebead) and g aaia1
attached to the -OH group and 4l il aa -OH 4e gaay ddasi yall
replaced the end of alkanes with .ol ds- Ll @ gy
the suffix -ol.
2-number the chain starting at the Gl Cpidian (g0 SH &l 53 a8 522
end nearer to the -OH group. OH 4s gaaal 2
3-Give the location and name for b ja A) £ 8 JS aul g a8 ga 22853
each substituent relative to the - OH 4= sanay
OH group.
OH
H
H3;C——C——CH, C—CH;,4
CH; THZ
CHs - e

Hexanol 6C :0H 4c gana o (5583 Al Jsha¥) Aludul) dass-]

OH
H
H3C——C——CH; C——CH;,
CHs C|:H2
CHs

:OH 4 ganal o 81 el (g a5l 1o

OH
6 n 4 3/

H3C—SC—CH2 C—CH;,4
CHs 2CH,
1CH;

Methyl ;e deudll Jas y Sle 8l 2aai-3

3,5-dimethyl



10l Al e siia GISIV) oy OH A sena o (5 siaall (50 811 a8 ) aaai-g
3,5-dimethyl-3-hexanol.

HO OH

‘Jla
‘OH 4c sana e Ls}mi@l\ Jsh¥l aluladl aasiq

HO OH

OH Gle sanal o 8V Alal) (4o ad Al Jauie)

e il g cle il e ggind Sl g SI @l 3 Bl ) 20853
5,6-dimethyl
ORI Al 8 o] iS55 OH Ao saaay Jasi jall () g S 2asi4
5,6-dimethyl-3,4-octandiol

,(Sle gana3) tri,(Onfie sane) di, ol S8 il OH Ae sena (0 S) 252 g die -
(Sle seaeq) tetra



Cholesterol and glycerol

(Crodall) Jg sl g J B <)

(glycerine) are most common e LS jall el (1
—————— compound:
Alcohol. PPN

Ll Sl 3008Y) CBle S Oxidation reaction of alcohol

The partial oxidation of
primary alcohol produce:

i Y Jpasll A jal) 50yl

Aldehyde.

2aa Al

The complete oxidation of
primary alcohol produces:

i Y1 Jpasll K 3yl

Carboxylic acid.

(S 5 Sl aanll

The partial oxidation of
secondary alcohol produces:

i g BBl J sl Ay jal) 3ausY)

Ketones.

O]

The oxidation of tertiary
alcohol is:

;D) J a5y

Not possible.

The oxidation of alcohol
depends on:

:Lsk‘ RPN I d);ﬁ\ SN

Number of H atom:s.

H O sl Gl yd ae




<l Y Ethers (R-O-R) OR (C-0-C)

------ are compounds in which 2
hydrocarbon groups (R) are
bonded to 1 Oxygen atom:

Ofie sana Led (558 DS jo (A —mmmm
CpansS) 3% ddas ja (R) (i g2 S 9 pa
RAENEYO)

Ethers

<l

Ethers can be formed from 2
molecules of alcohol by splitting

e O e SR p oSS S

out a water molecule this is rde el
called:

Condensation reaction. S Je s
The condensation reaction of o ydal Sy J oSl (@) Je s
alcohol is catalysed by: alaatul

Sulfuric acid (H2S504)

(H2504) eliy ySl aes

Why are ethers common solvents
for organic reactions?

Ole il illaaS il LY Janios 13l

Because ethers tend to be quite
unreactive.

A e S o) 8l AN oY

Ethers are used as medical ------
that inhibit pain signals to the
brain during surgeries:

AP PRECIEFEN PR

Cilleall JOA &l ) WY cl Ll
SN

Anesthetics

_J.JM

<Y 4wd Naming of Ethers

4 paandl LS yall 5 il g3 S 5 el 4y A (e alias @l V) dpaus-

O%ﬁﬂ\ﬁ)ﬂ\gﬁw\@ugﬂs&”&)du}ﬁ-l

(= Y propenyl s Ethane (» Y ethyl (&le )& J85 Je QU aud-?

.propane

Al Rsa¥) i e el 135-3

Ether el (S 5al Ales 3 Caniming



H;C——CH,—O0——C

e sana JS 203 Yl ] (405 S

H;C CH,

H, H

2

2

5o%a) R (e senar ddasi jo 033 O an3-1

Hy Hp

O——C —C —CHjy

:propyl s Ethyl © 4c 555 & JS 20ai-2

‘Ether < & (e s 4 jala iVl a1 sy el Jai-3

Ethyl Propyl ether.

(e e slae Ja i Lgsle L o1 %90 13 Y] daad b el Gaxt a))

)

(0]

Aldehyde (C-CHO) R—C——H and ketones (R-CO-R) R—C—R

They are compounds contain at
least 1 H atom is attached to the
carbonyl group (C=0) is called:

z)sdmgsgjuu__\sf@
Jiis S de ganay dasi ja 32al 5 (g 0
:(C=0)

Aldehydes.

Lluaaly)

They are compounds that have 2
C atoms bonded to the carbonyl
group (C=0):

Adasi o (55 S O3 (gl LS ja A
:(C=0) Jsis S e sana

Ketones.

b ikl

The function group of aldehydes
and ketones is:

1) i€ Al Aaks ) e penal

Carbonyl group (C=0).

(C=0) dsis Al de gena

The systemic names of aldehydes
are ended by the suffix:

O o A el Y]

-al

The systemic names of ketones
are ended by the suffix:

ne

Aldehydes and ketones can be
prepared by:

oo <l ikl g cladal¥l jucasd (Sa
‘Gaok




The controlled oxidation of
alcohol.

Jsasll gy aSaiall 528V

Ho
H3C/C\

|
O

rJla

A C 053 g ddagi je e O @ Adagjall 5,00 ol a3l s 3 i o Sl 2o o a3l

Propional

2aal) 4ild

o) 8|9

058 408 13 € oy y% Jasi e O e iyl (550 S0 (i 4 i S0 20 o sy

butanone :Ketone

)

4l 50 81 mlea¥!) Carboxylic acid (R-COOH) ——C——0H

They are acids contain the
carboxyl group (COOH) attached
to a carbon of an alkyl group (R):

A sana o (553 (alaal o
e OsS dari e COOH JusS 52 S
R Jsll de gana

Carboxylic acids.

Al g ST (aleal)

The functional group of carboxylic
acid is:

ZLo€ 5 S Gmlaa ) L e g
T

Carboxyl group (-COOH).

.(COOH) JrsS 52 X1 e sane

Carboxylic acids are ----- acids: ;== palea) & Al g S lea)
Week. Al
Carboxylic acids can be prepared O Al 5 S Galeal) juoasd (Sa
by: IR

Oxidation of alcohols.

d);ﬁ\ S




The systematic names of
carboxylic acids are ended by the
suffix:

LS g1 K1) Lalea N dallail] leny)
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-oic acid.

OH

‘e

(A8 0 Akl ) H3035 O i) ge b je 08I 5 = Slisy SN axe

Pentanoic acid

T

<l yiuY) Esters (R-COOR) c—0

They are compounds in which the
H-atom of a carboxylic acid is

O H 303 Led Javiad Al CLS je o8
& 0308 3,0 A kS g S (alaa)

replaced by a carbon-containing ‘R JSll 4e sena
group (R):

Esters. <l iy
The products of reactions Al g0 S Galea¥) G S3lelal) ) 6
between carboxylic acids and (s? Jeasll
alcohols are:

Esters. ) i)
Esters are responsible for the ----- I R oo Ay sume &l i)
---------- of fruits and perfumes: s skl
Pleasant aroma (odor or smell). A ) 50

Esters can be synthesized by ----- -
--- of carboxylic acid and alcohol:

Condensation reactions.

@ikl e s

The systematic names of esters
are ended by:

-oate
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Ethyl hexanoate.

A e g slball delia Jeldé Saponification reaction of ester

It's the hydrolysis of an ester in
the presence of a base:

R RSIEIRPENPRRE I I E T P

Saponification Osball dclia
To make soap we need to boil S ) Q) a6 G silall Jaal
esters (oils and fats) with: e (O

Strong base (NaOH or KOH).

S psmsall MuS s 0m) 85l
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The resultant soap consists of:

Salts of long-chain carboxylic acids
called fatty acids.

oalea ¥l e Al sha JuSls (e 7Sl
Ainy palaa o Al 5 S

<LeYIAmines (R-NH2)

Organic compounds in which on
or more H atoms of ammonia
(NH3) are replaced by alkyl group

(R):
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Amines.

iyl

What are the most common
organic bases?

045 ganll 2o ) @l Hel) oo W

Amines

e

The systematic names of amines
are ended by the suffix:

0 ot el AUl Sl

-amine
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<Jawe¥! Amides (R-CO-NH?2) C——NH,

Organic compounds which
contain a carbonyl group (C=0)
attached to N atom:

A sana o (5 5iad Ay pae CLS jo (A
IN G s 5 ddadi je (C=0) i S

Amides

GilasaY)

Amides are formed by:

Gk e Slael) G S

Condensation reaction between
Carboxylic acid and amines.

o g S el LSS Je i
Sl

The systemic names of amides are
ended by the suffix:

1O (88 Gl dpaldail] ¢ Lol

-amide

It's the functional group in protein
and it links amino acids together
to form polypeptides:

g gl (8 Aadls 6l de ganall oo
oSl Lae At alaal) Loy i
sl asianl)

The amide linkage (peptide bond).

(el Al Jll) Ll o

The building blocks of proteins
are:

e i g pall AN Slas )

Polypeptides.
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Propionamide
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Organic

Functional

General formula

Structure

compound
Alcohol

Ether

Aldehydes

Ketones

Carboxylic
acids

Esters

Amines

Amides

ol QS Gl g (g geand) S el JSA dpaua g5 Alia) kidd A& structure <uS) Al -

group
Hydroxyl (-
OH)

Ether (R-O-
R)
Carbonyl
group (R-
CHO)
Carbonyl
group (R-
CO-R)
Carboxyl

group
(COOH)

(R-COOR)

Amine (R-
NH2)

Amide (R-
CO-NH2)

R——OH
R—O—R
ﬁ
R—C—H
ﬁ
R—C—R

R
R—NH,

)

R——C——NH;

Hsc—C —O0—C ——

OH

H,C C
\ﬁ/”\oH
2. 0
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H,;C
S\C/
H,

H,

Hyc—C —C —C——

0]

COOH

[o—

(0]
H, H

NH,

HsC C
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CH3;



