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Hybridization (Alkanes
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(a) An sp? orbital (b) Three sp? orbitals (c) Three sp? orbitals and an
unhybridized 2p orbital
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Example e Formal

Lewis structure of 03 is Char gc

1//\

Formalchargeon O(1) =6-(4+ 4) =0

2
}tm:m

Formal charge on O(3) = 6 - (6+:2?‘.)=-1

Formal charge on O(2) = 6 - (2 + .g_ ) =+ 1

Hence we represent O, along with formal charges

as follows.
// \ o 3\)8\2 33



Formal

Charge
Example
= S s ©
[-bf”\.,o;:] -~ [:jq./”%.p'-]
Formalcharge: 0O 0 -1 -1 0 O
06 (% "'32-) =0

02-06-(6 +2.) =
N=>5-(248) 20 ‘

dide. 3



Formal

Example Charge
L 2-
2-[ 8
- -
s e -2 PP
&:CrS
e . LR
LA e =
Formal _  valence . NonBonding _ Bonding Electrons
Charge = glectrons Val Electrons 2
C = 4 0 - 8/2 - 0
O = 6 6 2/2 = -1
O = £ - 4 - 4/2 = 0
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Bond Polarity and Dipole Moment

Dipole moment (depends on theM).

A bond with the electrons shared equally between two atoms is called a nonpolar
bond (ike)in CI-Cland C-C bond in ethane.
A bond with the electrons shared unequally between two different elements is called
a polar bond. Text

The bond polarity isimeasured|by its dipole momcnt@

7
Dipole moment @ defined to be the amount of charge +§ and -0 )

multiplied|by the bond length. farkially
CCly H,0 CH;Cl

Cl
Cl
C'*-+-.$_C .f_..C' X:/o\;‘x. " H

nE zero uG@zero p@zero Slide 37
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Table 1.6 The Main Functional Groups

that are a part ot the
molecular framework

v

A Functional group

!" / JI'N !\"..! ;.'i

contaming oxveer

B

single bonds

Structure

(un bremched )

Class of
compound

Specific
example

Common name of the
specific example

ethane, a ymponent of

natural ga

ethylene, used to make
.l l\"'t" viene

.'( "t.l"']"_ ‘wr'.
welding

benzene, raw matenal
1O POy: tyrene and
‘b':"' '

ethvyl alcohol. found i
Deer. wines and hiquors

lhethy! ether, ONnce a

OMmmon anestheti
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Functional
Groups

General formula | Functional group Specific




Dash formula
Kekul structur e Condensed structures Bond line formula

Atoms hnndcdhv a curhuﬂurc shown to the nght of the carbon. Atoms other than H can be shown hanging from the carbon.

| ||
H (l' (l' C—C—C (l‘ H CHCHBrCH,CH,CHCICH, or CHCHCH,CH,CHCH, Br
|
H Br H H C1 H Br Cl /‘\/\'/

O O
Repeating CH > groups can be shown in parentheses :
l

‘H CHCH,;CH,CH,CH,CH, or CH{CH,),CH,

Groups bonded to a carbon can be shown (in parentheses) to the right of the carbon, or hanging from the carbon

M || <
H—C—C—C—C—C—C—H CHCHyCH(CH )CH,CH(OH)YCH;  or ('n,(‘n_‘(l'n('n:({n('ul

I | | ! | :
H H CHiH OHH CH, OH

Groups bonded 1o the far-nght carbon are not put in parenthesces

H H CH.H H Far CH.,
;

I I | ‘ l K g - |
H—C—C—C—C—C—H CHCH,C(CH,),CH,CH-OH or CHCH,CCH,CH,OH

| ——
H H CHiH OH CH,




Chapter— 2 = Alipaakic Hydcaroen
H:)d\'ocqrbans /@‘(PMLIC ijclla@r’b?m 3= GYBQHI\C Compomru':j gnkaill
”’j the o elemenils Carkoont aad hydroger) .
(. Salurted hydecaroons.o Aljenes (Collan g ) (coain C - C sinslepeod )

20 sipiar Hef memy o4 Cgclod/(maﬁ(cn an) (ccobetn C - C singbond in q
er Pﬂfj!r/lﬁ i L{ CMW f"b\:‘ W ﬂ"i\

Side @ Sole. -
2 _unsarated lfymcgcu‘b:ng ﬂ/(aha(c;;/-/m) (C :C)
b 8.cyclic ot Voo \omd—o ARyt (Coblnn) (€ZC)

ra -~

salurs fed (B bk _cbuble th..ﬁie cdube °‘"i‘r'<=‘ --.}_)crb\\ ¢ %;nmy‘d'dt‘n

. . — .~




Hydrocarbons

Hydrocarbons
Aromatic Aliphatic
Unsaturated :
C.Yd.c Saturated Unsaturated
Alkanes Alkenes Alk
(Paraffin's) (Olefins) A y;m )
= Clie C.Hs. gorman.
Single ring Fused ring Conjoined CH...
benzene ring
CH,

HXLC CH; HC CH

HiC CH, HC  © CH, HC C CH

CHy
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[ - Saturated Hydrocarbons
1. Alkanes
Names, Molecular formulas and Number of Isomers of the first ten Alkanes

Meth@ngwes CH, 1

Ethane C,H¢ 1
Propane C3Hg 1

Butane CiHyo 2

Pentane CsHy 3

Hexane CeH,y4 5
Heptane C,Hye 9

Octane CgHig 18
Nonane CoH1p 35

Decane CioH2; 75 ade &



a shuckwm) semexism .
_.\somexs . differnt amponds with denHaal melecwlat Pormulas

. The phenomehen ﬂ;omertsm o=
16 “ A pd -l
T he slruclweal o Can??-/fbnal isomers _which difler in Hhe secvzxen%,

ob alems oanded Fo cach ckhex.

ex: Bn\‘aﬂﬁS-HCanl? 6

e noke : Be one 1
H—C—C""C'-G-H I-C"—-C -é--H — Caoon @m‘)ond._
! / |
#H

I l l P
H A H H H H v} (somer,

n- Batane [5Auban €

e)(.pwl- anés, CsHia C'//\';

HC—GC—~C~CHy-CHy— H3C —G —C—CH3

/
H?. IZI'L ,C//3 lsljm,mﬁ
e hC-c—chs
|

ch Y|
Feopellas) €

s Clases 0% @doons and \’Ddrbgen e

> Primary exCpon (1°)  Phis ane s boadid, ko only ane.othar™ Gacyon
-,&oond\ﬂo aachen (2°) » Mis 009 i's bomled bo o sthel™ gxcoons
_.,Lem'anﬂ cocooy) (32) 4 Wis ong is bonaed o hree. oo Cot"tbns




{Chadepon diots
[ |

HaC . Ch CH,—CHs

el Lyio h};lrog;ﬂ apa) S \ 2

( Hﬂo‘mgvem are_allso e as 1% 25 8" according 1

bo he @F&JP arbot) Hhe) are ondead bo ) i

— ﬁ/@/ gloups.+ arn dlfane. Yem which q hetegen has beck remtoved

 Gapor) Yeomela (C'nHzn..,) ....rcmsdn%&b)j -(K)
e nemenclakurg of a'//(g/ zyzwps:

mplac()fj the subbiX —ave of He parenf a//(dﬂebj.. 4
Le. HKaqne — ...-----}‘3‘ :H‘Kj\

0 X g i
- — —— - - - — -




O Examples:

")
[] Methane . . —— ['@"'OGJAbGNRne i
H—C'—H emoval o mny one .' 1 C— or CHa-
H W
Methane Methyl

CH;- (Methane — ane + yl) = methyl

Saturated Hydrocarbons

| 1. Alkanes
Alkyl Groups
[] Ethan H H s REE & H H
X H—é—é—H ceMmoval o .Hl\,'url(‘.' H—é—é— OfCH;gCH;}‘
e(z“g) g ’_'_' P'i (CaHis)
Ethane Ethyl

CH;CH,- (Ethane — ane + yl) = ethy!l

[l Propane

» H
(C3H8) H‘S—E—E‘H Removal of any one }.l' H-g—g—é— or CH3;CH,CH,-
GORr R GHy)
Propane n-Propy!|
}:{ H 'T‘ Removal of anv one H }.-' H };{
H-C-C—C-H = H-C-C—C-H ©OrCH3CHCH;
H H H H ! R |
Propane Isopropy|

Propane — ane + yl = n-propyl or isopropy!|




Saturated Hydrocarbons
1. Alkanes

| Alkyl Groups ‘

e -C - » H=C—=C=C—C—e0r CH3CH;CH,;CH,

¥ H HH H
Butane Butyl

[/ Butan
H @ oval of anv one H H ’-‘1 ':l /”‘CM‘ H“k”“ﬂamp\s

' [ | | Removal of anv one | | '

i
H-C-¢-C—C—H = H-C—G~C
H H H H H H
Butane mf sec-Buty| M‘m‘mﬁte&w
Ebecﬂsfﬂ removed fom(2°C)

H HH H . H H H tj
C—C—H orCH3CH2(|3HCH3

| |
H H-C-H H g f w HH-G-HH CHj
| | | MmooV W any N | | '

H-C C C—H » H-C - - ongc—g—CHy—

H H H H H H
Isobutane Isobuty!
H
|
HH-C—H H it " r'ch H H CHs
H-C—C O e e e B H=( = C—H Of HaC- (IJ CHj

H H H H | H

Isobutane tertbutyl or gbutyl ' . uremoved fon(3°C)




' Alkyl Groups

Alkane

Saturated Hydrocarbons
1. Alkanes

JLaial
Alkyl Group Abbreviation

CH;—H
Methane
CH,CH,—H
Ethane
CH,CH,CH,—H
Propane
CH;CH,CH,CH,—H

Butane

becomes

becomes

becomes

becomes

CH;—
Methy!
CH,CH,—
Ethyl
CH,;CH,CH,—
Propy!
CH;CH,CH,CH,—

Buty!




