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It is the tendency of an atom to attract the electrons in acovient bond toward itself

(F>O0>N,CL>Br>1>C,S>H) Sp > Sp2 > Sp3

Partial Positive charge Partial negative charge B e e

' Molecule contain pi bond ,lone pair of ¢' or
-5 ‘
H 366 C———®»0 H : negative charge
3
“ \ N\ / H,0 ©
£ ' pommd —CEEC— 2 R—NH; r-CH
Electrophile ' £ 2
—" Nucleophile ;/ A..} Alkyne Water Amines Carbanions

.........................................

...... g oo
\ Positively charged ion or

; Lewis acid : boron trifluoride (BF;),aluminium chloride (AICl;) . Ferric chloride (FeCl3)

In periodic table the electronegativity increase:from left to right&from the bottom to the top of table

H3Cu:nC|-|3 H3CI::D0H
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Boron Trifluoride
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https://ar.wikipedia.org/wiki/%D8%B4%D8%AD%D9%86%D8%A9_%D9%83%D9%87%D8%B1%D8%A8%D8%A7%D8%A6%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%B9%D8%B2%D9%85_%D8%AB%D9%86%D8%A7%D8%A6%D9%8A_%D8%A7%D9%84%D9%82%D8%B7%D8%A8
https://ar.wikipedia.org/w/index.php?title=%D8%B9%D8%B2%D9%85_%D9%85%D8%AA%D8%B9%D8%AF%D8%AF_%D8%A7%D9%84%D9%82%D8%B7%D8%A8%D9%8A%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D9%82%D9%88%D9%89_%D8%A8%D9%8A%D9%86_%D8%AC%D8%B2%D9%8A%D8%A6%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%B1%D8%A7%D8%A8%D8%B7%D8%A9_%D9%87%D9%8A%D8%AF%D8%B1%D9%88%D8%AC%D9%8A%D9%86%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%B3%D8%A7%D9%84%D8%A8%D9%8A%D8%A9_%D9%83%D9%87%D8%B1%D8%A8%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%B0%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%85%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%B1%D8%A7%D8%A8%D8%B7%D8%A9_%D8%AA%D8%B3%D8%A7%D9%87%D9%85%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%87%D9%8A%D8%AF%D8%B1%D9%88%D8%AC%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A3%D9%83%D8%B3%D8%AC%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%85%D9%8A%D8%AB%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D8%B1%D8%A8%D9%88%D9%86
https://ar.wikipedia.org/wiki/%D8%AA%D9%88%D8%AA%D8%B1_%D8%B3%D8%B7%D8%AD%D9%8A
https://ar.wikipedia.org/wiki/%D8%A7%D9%86%D8%AD%D9%84%D8%A7%D9%84%D9%8A%D8%A9
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Types of covalent bond according to electronegativity

Polar covalent bond Non-polar covalent bond

Occur between atoms have difference in Occur between atoms have the same or near

electronegativity electronegativity
Difference (0.5-1.9) Difference less than 0.5
C—-0 , C—N , C—CL C—C , C—H

Hls/(‘fsr::DO'GH |-|3Cu:|)C|-|3
.

Electrophile Nucleophile
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H=0 >H~=N>H~C

LI
H=CL > W-Br > I



64) Which of the following molecules does not have a net dipole moment?
a) H20
b) NH3
- c) BF3
d) CHCL3
65) Which of the following molecules are polar ? Cl2,CH4 ,CH20, CH3Cl
a) CH4,CH20,CH3Cl
=2 b) CH20, CH3CI
c) CH4,CH3d L
d) CL2,CH20
66) In Q:65 which is more polar ?
a) C2
b) CH4
- c) CH20
d) CH3d
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67) Which of the following compounds is non-polar "dipole moment =0 "

q_A
a)H,0 Db)NH; c¢) H,C~Cl d) Cc=cC

H

=% e) none of the above
68) Which molecule is expected to have the largest molecular dipole moment ?
l'l‘ 'Ci
a) c=c¢ b) BH;  c)H,c—CI d) ccl,

¢i W 1
e) F—C=C—F

69) Which of the following compounds has the least dipole moment ?
a) 1,2-dichloro cyclohexa-1,3,5-triene
b) 1,3-dichloro cyclohexa-1,3,5-triene
=2 ¢) 1A4-dichloro cyclohexa-1,3,5-triene
d) Allof the the above have the same dipole moment
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lupac nomenclature

v Classification of carbon

*Carbon attached to one carbon - 1ry carbon  *carbon attached to three carbons - 3ry carbon
*carbon attached to two carbons - 2ry carbon ~ * carbon attached to four carbons - 4ry carbon

Primary OH ;r‘ycarbon CH3 CH

1ry carbon ‘ | 1ry carbon
\H 1C—CH—CH—CH;— CH—C—CHf

Uk N b N

2rycarbon  2ry carbon  3ry carbon quaternary
secondary tertiary

Alkane name:  Root +ane




Alkanename:  Root +ane

Root "Nuber of carbn' |

Un-dec Hexa-dec §21 | Hen-icos Hexa-icos
Do-dec Do-os Hepta-icos
Tri-dec Octa-dec §23 | Tri-icos Octa-icos
Tetra-dec Nona-dec § 24 | Tetra-icos Nona-icos
Penta-dec §20| icos |25 | Penta-icos § 30 | Tri-acont

CH, H,C=CH, /\/ /NN 220

methane  Ethane  Butane pentane heptane




Alkenename:  Root + Number of double bond + ene
v Compound has:  *two double bond — di-ene *three double bond — tri-ene

*Four double hond— tetra-ene  *five double bond— penta-ene

V' number the chain from the one end of chain that gives the lower number to Double bond .

take lowest @
ey 4 g /@\3/4\5 7/6\/\%\1
3 1
H,C=CH, @/\/ N
Ethene But-1-ene pent-2-ene hepta-2,4-di-ene

VAN NAPY

Octa-1,4,6-tri-ene undeca-1,4,6,10-tetra-ene

11
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Alkyne name: oot +Number oftriple bond + yne
/ Compound has;  *twotriplebond - dime ¥ three triple bond - triyne
*Four tripe bond-» tetra-yne  *five triple bond- penta-yne
/" number the chain from the one end of chainthat gives the lower number to triple bond

113 | 123
HozC=Cheh,  HOZ0~00H

But1-yne But - yne



Alkene +Alkyne: oot +Number of double +&n + number oftrile + ne

/- Alkene > Aleyne in numbering priorty
- except  Allyne s closertothe end of chain than alkene
4

A O S T R R 2 AR O O T I
0= Ch-ChmlZ0H  C-CHEOR=CE C~OH-CRCH—CEE~CH

pentelsendyne pentsd-enefsne heptednedsne

(yelc compounds: Cyclo#root +ane, ene, oryne




(yelc compounds ;  Cyclo#root  ane, ene, oryne

A

AL

tyelo el
propane  Butene

-

(yclo
pentene

\Y%

(yclo

|

\

(yelo

\/

4
(yclo
1

hexane  hexa iene ekal 3 Anne




ne + Functional group
v Each fuctional group has special prefix & suffix "table next page"
v One functional group :  Alkane,alkene or alkyne +  Suffix of functional group

v Two functional group:
prefix of lowest priority FG + Alkane,alkene oralkyne  + Suffix of highest priority FG

o Nomenclature rules :
- select the longest carbon chain containing FG "the highest priority group”[parent] and any

other groups act as [substituents]
- number the longest chain from the one end of chain that gives the lower number to the

Functional group .
- when 2 or more substituents are identical, use prefixes (di, tri, tetra, penta, ...)
- if compound has different groups , number according to priority

priority table next page "very important”
carboxylic acid > ester > acid halide > Amide > nitrile > aldehyde > ketone > Alcohol >
thioalcohol > amine > Alkgne > Alkyne > X > Alkane

- FG with highest priority is written as suffix "see table next page"
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ynemistryt

Prefix & suffix of important functional groups

priority | Group Formula prefix Suffix Example
' o = .
1 Carquyllc |l carboxy = ach | CH3-COOH ethanoic acid
acid -C—0H -Carboxylic a
0 ;
) Ester ! Alkoxy | Alkyl -oate CH3-COOCH3 Methyl,
-C—0-R | carbonyl | -Carboxylate ethanoate
0
3 | Acid Halide | 1l Halo | \ihalide | cHacoc bl
-C—X carbonyl Chloride
s+ | Amide | 0 carbamoyl| ™% | CH3CONH2 | Ethanamide
| -C—NH, -carboxamide
5 Nitrile -C=N Cyano -nitrile CH3-C=N Ethanenitrile
0 -al
I '
6 Aldehyde A Formyl Carbaldehyde CH3-CHO Ethanal
I
0)
7 | Ketone oo .one CH3-CO-CH3 | propanone
! 8 Alcohol —OH Hydroxy -ol CH3-OH methanol
o |Thioalcohol | —sp | Suanvlorl Ll e | ethanthiol
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\
1). From Alkenes.

& Alkynes

General Reaction
N i} |
C H PtPdoN —C—H C Pt PdorNi H—C—H
|+ > I+ 25 >
¢ H  solvent — (—H C solvent, H—(C—H
AN pressiire pressire
Alkene Alkane  Alkyne Alkane




Specific Examples

. Ni
CH.CH=CH H—H H;CH—CH;
: 2t R N
(25 °C, 50 atm) H H
propene propane
+.'|:I-13 ':|:H3
- _ Ni -
H,C—C=CH, + H—H CHOE H;C 'Lli ';|:H2
(25 °C, 50 atm) H H
2-Methylpropene Isobutane
. H N1 .
C,H;0H

25°C. 50 atm
Cyclohexene ( 20 am) Cyclohexane




2) From alio

A) Reduction of alkyl halides

General Reaction

E—%X + n + HX — - E—H -+ EII}:E

Zn, HX
or= R—X : - E—H

(-ZnX;)
‘




Specific Examples

HEr

L |

Br H
sec-Butyl bromide Butane
(2-bromobutane)
CH, CH;
| HBr |

2 CH;CHCH,CH,—Br 7 * ) CH,CHCH,CH,-H + ZnBr,
[sopentyl bromide [sopentane

(1-bromo-3-methylbutane) (2-methylbutane)
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| ether | 2
an alkyl halide a rrignard reagent

R—é—Mg—}E - F:.—é—I—I + MAgiOH)X
| Hat |

alkane
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ER—él—}{ MNa E—(Jl_‘—él—ﬁ + 2NaX

a symmetrical
alkane

2 CH3-CH2-CH2-Br + 2Na ———> CH3'CH2'CH2'CH

+ 2 NaBr



LW a6 lbosSdl oMelail

l uAMSY‘—F
2\§\.L+¢\.A‘)\$e+dﬁ‘)ﬁ\q+m5\@\5



—:Je il Jalaa G,\:\S‘ ¢ (CH4) C)ug-d\ e
CH,+20,  CO,+2H,0+

‘ C,H, + 50, —3CO, + 4H,O

complete combustion Jals 3 sial
CH,-CH,-CH, +40,—> CO, +2CO + 4H,

incomplete combustion s £



MV Jelas 2

Halogenation — 4dalgl

] u.*.>9J oSV U..L>9.LL9J|O>J| A
of 5ol >9>9LE,@ SN 306 i) Sl
L).AA.Q.U.L” Cl&uJ

| light or heat |
X-X —C—H M, —C-X
| ¥ =EBr, Cl |

C,Hg +Br, +energy — C;H.Br+H
C,H,,+Cl,+energy — C,H,Cl+
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radledl) dda ja (3) Jeudeatll
1)CI-CI +hv—>2Cl.
2)R-H +CI' > R + H-CI
R + CI-Cl - R-Cl + CI
3)CI + R - R-CI
R + R—>R-R
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CH3-C| + C|2 (o o e 3m 55 ) =D CH2C|2 +H
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CH,CI, + Cl, (rs.n—> CHCI, +
a 989,51

CHCI, + Cl,crnson — CCl, +
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(39C-H > (29C-H > (1°C-H

CH
| Cl, / hv
CHS-CHZ-(|3-CH3
CH
H C|ZH3 l | 3

CH,-CH,-C-CH, 4+ CH_,CH-CH-CH

Cl A Cl
i T

CICH,-CH,-C-CH, 4 CH,-CH4C-C

H o H b
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