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Sodium

Cesium

Potassium
Rubidium

Francium

GROUP Trends in Atomic Size
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PERIOD Trends in Atomic Size
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Na

186 pm

Na+t

99 pm
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Mg
160 pm
Mg2t Covalent lIonic
¥ radius radius
72 pm 99 pm 181 pm
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Electronegativity |

Electrons are pulled towards chlorine.

Electronegativity: H(2.2) < Cl(36)
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Electronegativity Values of the Elements (Pauling Scale)
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Intermolecular Forces are forces or
bonds between the particles (atoms, molecules.
or ions) of a substance.

Intramolecular Forces are the
chemical bonds that that hold the atoms or ions
together within the substance and make it up.

Forces between

molecules are
intermolecular forces.

v

A bond is an U

intramolecular force. :

v

W
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Single, Double, and Triple Bonds

H-H 0=0 N=N
® “ ™
4y [
®
* Share 1 pair valence Share 2 pairs valence ¢ Share 3 pairs valence
electrons electrons electrons
« Long bond length e Medium bond length = Short bond length
Single, Double, and Triple Covalent Bonds
Atom 1 Atom 2 Covalent molecule

(Single Bond |

[Double Bond]

OIORIO0

[Triple Bond]
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Dipole-Dipole Tnteraction
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Dipole-dipole interactions beween molecules of gaseous HCT
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lightly positive hydrogen are
attracted to chlorine anions

Slightly negative oxygen are
attracted to sodium cations
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Formula

AgNO,
BaSO,

CaS0,
FeSO,
KMnO,
KNO,

Li,CO,
MgSO,

NaHCO,

Nal
NH,CI

(NH,),CO4
SnF,
Zn0O
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Name

Silver nitrate
Barium sulfate

Calcium sulfate
Iron(Il) sulfate

Potassium permanganate

Potassium nitrate
(saltpeter)
Lithium carbonate
Magnesium sulfate
(Epsom salts)
Sodium bicarbonate
(baking soda)
Sodium iodide
Ammonium chloride

Ammonium carbonate
Tin(II) fluoride
Zinc oxide

Medical Use

Antibiotic

Radiopaque medium for X-ray
work

Plaster of Paris casts

Treatment of iron deficiency

Anti-infective (external)

Diuretic

Treatment of bipolar disorder
Cathartic

Antacid

Iodine for thyroid hormones

Acidification of the digestive
system

Expectorant

To strengthen teeth (external)

Astringent (external)
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Three C on each side
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C,H(g) + 0,(g) —> 3CO,(g) + H,0(g)
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Eight H on each side

l l

C3Hal(g) + Os(g) — 3CO4(g) + 4H,0(g)
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Ten O on each side
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C;Hg(g) + 50,(g) — 3C0,(g) + 4H,0(g)
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Ca(OH).(s) + HCl(g) — CaCly(s) + H,0(¢)
2Ca(0OH)2(s) + 2HCl(g) 0 2CaCl2(s) + 2H20()) .i
Ca(OH)2(s) + 2HCl(g) O CaCl2(s) + 2H20(l) .o
2Ca(OH)2(s) + HCI(g) 0 2CaCl2(s) + H20()) .z

2Ca(OH)2(s) + 4HCl(g) O 2CaCl2(s) + 4H20(]) .»

CO4(g) + HyO(¢) 22tonthess , o H,1,06(aq) + Oa(g)

(0>)200 C6H1206(aq) + (1))02H+ (02)20C3 i
(¢>)200 C6H1206(aq) + (,J)O2H6+ (2)20C3 .o
(0>)206+ (cL)6O21H6CH (,:J)O2H6+ (>)20C6 .7

(2)2021+ (cL)602TH6C2D0 (:d)O2H21+ (02)20C21 .5

CiHo(g) + Os(g) — CO4(g) + HyO(g)

(LR)O2HOT+ (2)20C80 (2)2031+ (=)0THAC2 i
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C4H10(g) + 02(g) 0 4C02(g) + 5H20(1) .o
(W)O2H+ (02)20C0 (0)2031+ (0>)01H4C2 .z

C4H10(g) + O2(g) 0 CO2(g) + H20(I) .»

a. 3Na2503(aq) + 2H3PO4(aq) 0 3H2S03(aq) + 2Na3P0O4(aq)
b.3Na2S03(aq) + 2H3P0O4(aq) 0 H2SO3(aq) + Na3P0O4(aq)

¢. Na2S03(aq) + H3PO4(aq) 0 3H2S0O3(aq) + 2Na3P0O4(aq)

6Na2S03(aq) + 4H3P0O4(aq) 0 6H2503(aq) + 4Na3P0O4(aq) .»
K,C,0,aq) + Ca;(AsO,),(s) — K;AsO,(aq) + CaC,0,(s)
K2C204(aq) + Ca3(As04)2(s) 0 K3AsO4(aq) + CaC204(s) .|
b. 3K2C204(aq) + Ca3(As04)2(s) 0 2K3AsO4(aq) + 3CaC204(s)
6K2C204(aq) + 2Ca3(As04)2(s) 0 4K3AsO4(aq) + 6CaC204(s) .z

d. K2C204(aq) + Ca3(As04)2(s) 0 K3AsO4(aq) + 3CaC204(s)
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Sodium Chlorine 4 Sodium chloride
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Transition state

Activation
energy

90O

reactants

Energy of
reaction
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Energy of
products

Progress of reaction
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Progress of reaction
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[C] and [D]

Concentrations

aA+bB —/———= cC+dD
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Ol Time

Equilibrium is
established

47




Machine Translated by Google

(Keq): olgall el
_ Products _ [C]°[D]"
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K

N204 (Q) . i 2NO2 (g)

~ [NO,]°
“IN,O,]
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Al odelazl) o3lexl dslee uSI-
0 H2S04(aq) (J)O2HS03()) + -b
a. Keq = [H2504] / [SO3][H20]
Keq =[SO3] [H20] / [H2504] .
Keq = [H2504] / [SO3] [H20]2 .z
= [H25045Q31(H20]
ii- 2NH3(g) 0 N2(g) + 3H2(q)
o= [H2][N2] / [NH3] ¢ i
* IN2IHANE3]
= [NH3]/[H2][N2] c om0 .2
= INHBIHS 2.
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CH,COOH + C,H.0H

Acetic acid
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e

Cl2 + PCI3 0 PCI5
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O O
HCI

Adding CH;COOH CH3;COH + HOCH,CH; =—— CH;COCH,CH; + H,0

Acetic acid Ethanol Ethyl acetate

Equilibrium shifts to formation of more products

CH;COOC,H; + H,O Adding ethyl acetate
Ethanol F.th_\‘] acetate

Equilibrium shifts toward
formation of reactants
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Acetic acid Ethanol

Equilibrium shifts toward
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Eth _\'1 acetate
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formation of more products
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to 7.3 [Healthiest]
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CH,COOH + NH, —— CH,COO~ + NH,*
Acetic acid Ammonia Ao_et.nte Amn}nnium
Acid Base _— _—
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Conjugate Pair
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remove H*

| l

HNO,(aq) + H,O(l) == NO, (agq) + H30"(aq)

Acid Base Conjugate  Conjugate
base aci
add H* T

*Jle

Identify the Bronsted—Lowry acids and bases and their conjugates in:

|’ \
(a) HES + NHy; — NH‘J'+ + HS-

Acid Base Conjugated acid  Conjugated base

() OH- + H,PO,- — H,0 + HPO-
‘ J

Base Acid Conjugated acid  Conjugated base

towyley

HPO42- § Ul paesll dssliall daclall Lo Lo

3 PO4 i

H2PO4 - .

H3PO4

D. P205

HPO42- S aJll saclall 58lyiall Gaasl oo Lo
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HCO3 -

H20. H2PO4- :dliol®

Water Is Amphiprotic

H,O acts as an acid when H,O acts as a base when it

it donates H*, forming the accepts H*, forming the
conjugate base conjugate acid ___
N ‘\
A
\\
\
H 3

H,O as an acid H,O as a base

Amphiprotic: Can act as either an acid or as a base
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Lewis Acid Lewis Base ordina
covalent bond

(Electron (Electron H F

Acceptor) Donor)

i
_llg_ F
F

a—Z—n

Lewis Lewis
bhase acid
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CU2+ Jlall Jusws o) oS3l Joud ohe 5550 L3 Gung) polast Lo SUsslSl graz .
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OHD . Jlall Juew Lle) ias . CH3C0OO00)
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Electron pair Electron pair Adduct or addition
aceptor donor compound
H* + 4 [ — H «: NH;
An acid is an Acid Base
electron pair
aceptor BF, + :NH3 = F3B «: NH;
Acid Base
_ Ag*  + 2(:NH;)=> H3N:- Ag* «:NH;
A base is an Acid Base
electron pair
donner 50,4 - :0OH, - 2 03§ «:0H,
Acid Base

sclgilly Golas3l 6533.2.

t O el Golos 3l punds (S

e
| Strong acid: is one that completely dissociates into its ions, such as HCI

HCI (5q)

100 molecules HCI

H*(aq) * Claq)
100 H" ions + 100 CI-ions

Y 100% HCI molecules dissociate in water y

/ Weak acid: is one that dissociates incompletely (slightly) into its ions, \
such as acetic acid (vinegar), CH;COOH

CH3COOH (aq) —— H+(aq) + CH3COO- (aq)

100 molecules CH3COOH

1H" ions + 1 CH3COO" ions

1% CH;COOH molecules dissociate in water
\ (99 molecules CH;COOH remain) o

Strong base: is one that completely dissociates into its ions, such as NaOH
NaOH (s) + H,0 w Na* (aq) + OH-(qq_)
100 molecules NaOH —— 100 Na* ions + 100 OH ions

100% NaOH molecules dissociate in water

( Weak base: is one that dissociates incompletely (slightly) into its ions, such as
NH3; (ammonia).

NH;3 g+ H20) —=  NHi@q + OHyg

100 molecules NH3 = 1NH4 ions + 10OH ions

1% NH3; molecules dissociate in water
(99 molecules NH; remain) ]
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(Ka oKb) (cplul) elSadl culgi3.3.

* Jonization (dissociation) of weak acids and bases is not complete, some un-ionized acid remains in solution.

¢ Acid-dissociation constant of weak acids at equilibrium point is called K,

CH,COOH(aq) + H,0(l) = H,0*(aq) + CH,COO-(aq)  [H,07][CH,CO0"]

"

Notice that H,O is not included in equilibrium expression [(‘H3(‘OOH]

« Base-dissociation constant of weak bases at equilibrium point is called K,

P 3 H,"][OH7]
NH,(aq) +H,0() == NH," () + OH (o) e A O]
(aq) b [NHL]

Ka and Kb are measures of the strengths of acids and bases.

The greater the value of Ka and Kb the stronger the acid and base.
2clgdy Lolaxls ligy313.4.
aclgdllg uo'Lo.;}H cloouS L,s

vaesll dslas Jelas (e miis digal DlSro o 33l
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slot mlol saclit Lae>

—KNO3 g .ag235@T 55558 : dslaio Jullo digdll sclgdlly digall (Lol zsol JSiie

- ———CH &yl Sl dpall acladlly dagmiall oo la> 31 GG Nadse

Na2C0O3. KNO2. NaOCl

NHACI NHANO3 : duaa> Judlbw JSuis dasmiall xclgdlly dgall (olo>3l ol
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iz 5055 38 Julloe dagsall aclgblly dareiall olas 3l g3l JSuiie
5 D Ug Sl dpannill 8oall Lle el sainy tomwlwl o b
*. NH4NO2. CH3COO- NH4 :c5lgus3l
J JolSUl elSasll e s aclgd of Lblast oS5 38 il oligy3le
sl Lo daclall 233l gl duansl 33l
:dliole
CH3;COONa(s) 0 CH3COO-(aq) + Na*(aq)

OH-) zuiis (s3¢lall 94531)CH;COO~(aq) + H,0 (1) I CH;COOH(aq) + OH-(aq)

T (aq) + Cl-(aq) NH4CI(s) 0 NH4

posgadlt H30+ ) gy el oesslsI)(@g) + H,0(1) 0 H30+ (aq) + NH3(g)

clall 3l 50l13.5.

H,O () + H,O () ——= H,;0* (aq) + OH" (aq)
[H:0][OH]
[H20] [H20]

Kw = K[H0J? = [H;0*][OH]

[H;0*]=1.0x 107 M
K [H,0]? = constant

[OH]=1.0 x 107 M

Therefore, K,, = (1.0 x 10-7)(1.0 x 107) = 1.0 x 10-14

Ky = [H:O*][OH]=1.0x 1014
In pure water at 25°C
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Lo id 13 pl8)1 La(Ka . Kb . Kw) culil calgs (%

S lgbgodd &y deas aamiun Lo WL WHT.0 x 10-14). Jball Jumw Gle) Guwdl

14). Jlall Juw Gle) plasiwdl (8 Jguwl plé)i

oasl) CIladl @i legll 35T welldy plualle
_plﬁ
pKa=10lgly Ka

=10

" Jowe- -pkif pK

©

0 8)lwo-

pKw = - log Kw =10 blgsls

251 138) Al ) lesll 330 50 055 3" Ol

-5
1.8 X 10 Lo cliipwdl paoxKa dasd 1upal Suacxll IaglpKa g0 L

pKa =-log Ka

okb8 BAG 275 )

pKa. gKa @b Hu dpnSe déde Wlio®

2ol 4 dolxlpKa dad Sl ST 4 doladiKa daud oIS LalS (5681 Gaasdl olS Lalse

ST dolaipKa doud Sy « yiuol 4 doladiKa dagd cilS ccasl Gaesdl olS Lalse
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o Jslno 9 (uzruall 092l 358 bl eanyleolll 9o inzg)augll 08)l1

Abgaxll Golido 50 .Jololl

H'Concentration  pH
BASIC 10"
A 10 "

/pH =-log [H,0"] [H,0°] = 10

¥ pOH = - log [OH-] [OH-] = 10P0H 0o |0

9

8
NEUTRAL 107 7
] 10* 6
5

4

[H;0*][OH] = K,, = 1.0 x10-14

10°
10*

pK,, = pH + pOH = 14.00 100

107

’ 10"
ACIDIC  10°

izorasall e8Il Golian27: JSill

pall Lojdhy 6 (saclall Luaasdl oyjladl]
Bl 83380 Lg2d) of pall dubgas dz)ys olazil L] (6385 il dudall AL eS5 ol HSay
7.35-7.45. 50 dubgenll dz)yal bl Jazall

(pAl dpsdos) pall dbge> g0 LhhsRI< 7.35! dbgesdl ds)ae
(pl e38) pall £33 9o Lhlusdl> 7.45: Liuzg)augll @)l

Normal pH range

I
{0 Acidosis 11 [ Alkalosis [

{1
|
EEsN 70 7.35 7.45 AR |
|
Survival range

I Lojdly 8 dsgasdl d2)0) Gauall 3Laill28: JSll
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Equations Summary:
pKa , pKb , pKw, pH & pOH

v pK,=-log K, E,=10%=

v pK,=-log K, K, = 10 Pkw

/ pH = - log [H,0] [H,0°] = 102

v pOH = - log [OH] [OH-] = 10-P0H

v pH + pOH = 14 [H;0*][OH] =1 x 1014

ool
+ -3
[ H30 Ol5|_-)|1_4.2x109.ﬁué.‘\>.1| Oe] ¢Sl Guzgyaall 08l 9o Lo

J>
log [HBQ] {39 pidg-

=2.37 Giuzgyasgll @8)l

1.75 x 10-5 solusi 53c8 Jolnal[OH- ] doud cilS 13]2- 5y 4o JIpOH g0 Lo
J>

log @013 = 10§ |+ =

pOH = 4.75

1.75 x 10-5 (5ol (s3c18 Jolonal[OH- ] dad ColS 1313 £51g) Liarsyssall sinll sa Lo
J>

log @013 = 10§ |+ =

pOH =4.75
=14-4.75=9.25 Lizgyssell @81= 14 - Gizgyasgll @byl
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. -4 +
ol] Jl4- 1.0 x 10 9o ikl Jolowall (o] [H30 ga Lo I

J>

+

- 14
[ H30 09i]]] =1.0x10

[H3d = 1.0 x 10-14 / [OH- ]
-10

+ -4
(H3d=(1.0x10-14/ (1.0x 10 )=1.0x10 ¢

+

[H30 ] 55 3.8 g8 Jslowall Liuzgysugll @dylI5- I
J>

)350[H30+]1=10-pH [H30+]=10-3.8

2l J900.01 5uSy0(HI) hiderg)augll Gaes) Giuzg)raugll @8l Cunsl6-

J>
.\
IR Qs W@?W‘J‘gﬁﬂ]
=2 Giuzgydagll
_ 2
13g)[OH] (o Lo7- 1.0 x 10 g2 (596 s2cl8 J> (10] PHS dou89pOH doud o Lo
S Jslonol!
J>

- log (1.0pOI92 ) bo@ [ ¥

+POH = 14 Lizg)3:8l @byl
=14-2=12 Gizgyasall @byl
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Jjlall JJwlI3.7.

cbsall Oyl Cayyes
tibgand] d)ya) duwlus Lgasdl dlousSIl Odelazll o sl s i -

ole boby J> ] puzdl Zlisy ¢l g

obaiall Jolall Joloall 130 o a5 duli &bge> d>) 1.68
Butfer

—

O Lol doganll &5 (6 Whusill aglay Jslowe 9 ehaiall Jolowall

Aclsill ol Golas3l o dlaize liweS d8Ls| @i Losic

PH 7.00
Buffer

($Acld ol udas "Oloall paies" (e bylic <

dalizoll djlall Jol>29: JSuill
a8l o)l glgsl
(uda> abario Jolooll

Aadlyiall G3515 plo po e Goes bl b e larls Jounall et

J o)l Jaw lee
poa3guall Olipwlt Wizl Gaesl

uae>(CH3 COOH / CH3 COONa) O
podgall Wligy St cliigsll

pspssall Olawsdt wlyysbuwsall sas>(H2C03 / NaHCO3 ) T
029348l S5

(H3 PO4/NaH2 PO4)

ol Cdgall 3ol

+ poigoll auSg)anl Jlier .3oholl uiasdl lgnko go daseus 8acls ks dile Juande

Ordl> 20)91S9)340%  uund>(NHAOH / NHACH) T aguigodl s)slS

(C2H5NO2 / C2H5NO2.CIH)

66




Machine Translated by Google

olWwle-gw)sie diles

J iz 9r3eall @8l Ol 8o Gillule- 9w s doleo

plato Jolxa
o [salt form]
For Acidic Buffer: | pH=pK, +log —
[acid form]
_ [salt form]
For Basic Buffer: |pOH= pK,+ log —————
[base form]

(M gl Gle dslaall LS Léyl Sy 1dbgade
= pKa +log [A 1/ [HA] Lixzg)348)l @)1

pOH = pKb + log [B"]/ [BOH]

Example: m w

What is the pH of a buffer solution containing 0.042 M Hzl”()-J and 0.058 M NaHPO P4
pK, of H,PO, is 6.86.

[saltform]
pH=pK, + log --eeeereer

[acid form]

=686 +014=7.0

pH = 6.86 + log 5 0 =
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o>oloudl Jjlall allai3.8.

iozelend Jjlall Gle dlial

Olawgall Jjle plast.
9 099)b E1ieSH2PO4 - (1o (eSing (LMl 2un> piginw 9 Josy
esdgdd Jrdiuas
Ol Gpad plai2.
ld 9 Loy O lidgydl Go ddle WISy Gle Ll alaso p5Ngiw (soi
da2.0 ol dagus YolaslS Jasi Lill uagbssll Olegazall O3 duigo 3l yolas3l o 322l

aclgall

Sl ahaio pllas3.

ddled duxglondl anll Judoxi dabasl yisT anT o UgnySidl (s pllas sy

didgall o lll

CO, + H,O

______________________________________________________ -
0aaxS(H2C03) WianSl el ihe O39S .cumill a3l Jolo 50 pall ©lgnSa Jolxe |

|

9 Lo :

- |

Aadlyie 52claS(HCO3) ligySull l

L e T e e e e e M ot i o o i

b o slall go Jeladl Gle 0538 Gy A0S HenSIl auwsT iU Jos®
(H2CO3) . elignsl pan> z 3 el eliigySIl @il

carbonic anhydrase

~ H,CO,

(HCO3) . wligyS I Joming Wilals UgignH2CO3 daye
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H2C03 ———
Aqueous phase
(blood in capillaries) reaction 2
H20 _) \. H20
reaction 3
Gas phase
(lung air space) CO.(g)

el 56 O lignSudl/elionsIl Joloe woslelas30: JSuill
s Gle had plaie JolowoS pal) Giuzg)augll 08))] doisy

LSl Ll padl S 839290l IH2CO3) j3uan 989) 90ySIl sl il duaS

2 GO (DLanSel Gl HCO3 - (yo

ilall slgall o JS OluSys o3 Gaws @l dwudl 0ia ks
8LanlH + &S o0 Sy uSICO2) o(HCO3 - ligSall

Aazell &byl (o ladlly Lolall dbiol duw)les sUsT aall Ll

Glal) Lo ol axll o gl of a2l G| Ugigpdl d8Ls] il 13]
ol &ubganll dz)s LAasES Caws dudgandl dz)s L8 Jlad JSuin @Sxill 03>¢ Jjlall Joloall jlioe
030 B @Sl le BB Gany Jesiwg bl saimall e 30;
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rolaclus gw olidl Wls

Ouaill &
LISl i

Removal Addition
of HF of HY

\ / Bicarbonate
reserve

CO,+H,0 = H,CO, === H' + HCO, ==

S N\ 7

respiratory respiratory
rate rate

Kidneys

Lungs

a3l sl 6 &b gasdl do)s 9 Sl Gle aelus LUl GWSI3T: JSall

825 Gle (0l G o 8ale) pall o HenSIl 2T G e A3 el

29346l 08l dod

HCO3 sxclall Al510 wads Lle acluy (LIS Gupb e 83le) pall o

29 348)l @8] doyd
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6.885 U iuzg)auall @byl dosd Jolonal [ -HOIG[H30+] Los Lo,

6.5 x 10-5 ulygyidl jae=lKa douid colS 1312, S dolnlipKa dasd Lo Lo

58831 Lannl oo Lo3.

4.9 x 10-10S solwiKa go ciilwg)asell pan> 916.5 x 10-5 (solwiKa go cligiill paa> (i)

6.375 soluipKa go clionSll Gaes 919.14 (sgluipKa go clygdl Gaes ()

[H30+15 g8 Lo )3501.0 X 10-4 5ol Lilo Jolono LI[OH- ] 545,34.
9o 3 : :

S Gizgyaeall @8yl 5o Lo ydgol,€ X 19 5o (e Jilw cabaial[H30+] juSyio.

Tubro of (s2cld . uda> Joloall

Sdblaio ol sacld i uho> 95 JO[H30+ S 90 Lo0.F. 9o slogull 3ggall Liuzg)suall @dylI.

Sdslaie pl (&acld Ldpdns> Lo Jol.0. FeSIl Ogyite dudsa> d2)aV.

Sdslaie al (Gl Ldpdns> o J83.05 youll ol dubga> dz)ydA.
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cbiall (yaiall Jo> duwyas dliwl

HAS JIA™ dows LP.£. HopwdpKa doud).
= 7.4) &bgaxll dz)s) pall 8 (1)
= 1.4) &bgaxll dz)3) 220l 5 (20)
oA O Al 3l eyl gl Joo ple Galas
OlSHil) dsls Wl caud CUAIHA
[HA] Gizgysall @8l :(1) c21 Jslono
=pKa+log[A]/
7.4 =3.4 +log [A")/ [HA]
[AT]/ [HA] J>uull7.4 -3.4=4 =
104 = 10000 = [A"]/ [HA]
() exdl J>
1.4=3.4+log [A"])/ [HA]
-2.0 = log A% 3M4AT

10-2 =0.01 =[A ]/ [HA]

73600.150 3CH3COOH ,3500.050 (o oSty s3I plaiall Jolonall Linz)3uall @dyll oo Lo2.
CH3COOH + H20 0 CH3COBBCOIRS

CH3COOH =6.5%10J,

>

o Y
o, 5.=
log(6.5 10 ) 4.187

(00.150 )

+pu'u>9mﬂu£ﬂ D ool 187 syl T e ding
T ol A, 0,050
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J=all cil5.27. dsges dz)n phiie Jolo yuans wlio a3,
23 @S w8l Gae> o Jse Lle10.0 Lle (5o Joloe Lipal

SliwlpKa doss SYslnall 130 L] agasguall Ol o Joo Lo L5] o Jo
4.75. g Laesdl

[J=

=5.27 syl il

e o= 10.0 [lizpwdl Gaes]

Jsao=S [aga3guall olisuw]
= 4.75 syl GaespKa
5.27 = 4.75 + log [A1/ [10]

5.27-4.75=0.52 =log [A"]/ [10]

0.52

=[A 116

popdguall Oliuwl o Jgo LLlo[AT] = 33.1

5CH3COOH (10 J900.05 Lle (s9im a1y 51l dons Jolonod Linzg)ugll @8yl o4,

-5
CH oo Jg00.1 CH KCOON. 1.77 x 10 goCOOH
3 3

329l @ praasdl phaiall Jolowol) #Llola-ggu)ais dsleoe SIS,
5 po2dguall il (o daglurio OIHSHT Lle (9t phaio Jolonal Gluzgrdsgll @Syl

4.75. 5 cuiwll GaespKa .cliwdl Gaos
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cdall o LSl

Ol 8l Gugumiy uolas3l Hlgd

J dusy i dudlgll dadall

oo W85 eS Liwe e Hle Gudl gaerrpia | ‘

Ca5(PO4)3(OH) .l LuuS9)24595%

2395 (505% g

Olawgall &udlé lye L,us

98 CailinnSg)au0 «OlapmSg)auglly

slall (3 Lol A6 pue

i

UOARS |

++ | TOO™
™ | BURFACES

)

Over tima, this
| process can
cause o hole,

PO4 gCa2+ ginsg «istb JSuin Lo dnaoOHopbisdls

Lol 8 Olaygady ra> 52985 G Ol 3l Live JST (5252

2oy plebll blad ()uiSll sl Gk oo igadll dbgoxll gl ey

& iy DU @ihall 32195 O OSeg9 (Ol ¥l lize (8 Carglailly samll gl

Lolsg .z lall @b dg)2all duwlwdl dilll 83kl Lle SLo] )

SGTRVEFE]

138 9 epilepuSor2en Sl wbalall Olgl eloll 8516 S>3

2550 JB1 DUl (2S5 L] (5982 Lo «JpsSg)yasall Dligal Joro Holall gl o gl 6

el Jgus alyslall dusll Hliwdl uslesCa5(P04)3F. .ol 9 Obe ) b8 euslilyslé
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)l Juadl
O UgsxSg)augll

fole Cayei Lagus Juadll 136 9

daboll Oleganally ygudall claySll L8 dpwludl qiolanll4.2
Ll dapally duiyyll d2pualld 2.1,
Lol Oleganalld.2.2.
OlgyySeyasell ¢losid.3
dasdiall UgyySe)asgll4.3.1

dauinall yut BligySeyasell4.3.2
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Oexgdl4.1,
92 Lol logadl ol Ll i HasiliasSIl sdicl weliauSl GIo3l lgiull 5

1828 ple 9,100 i) 10y0 sabl guasll LSyall el (5900

(Jodl L 39290 souic iSxo) bygall b &,bls slazcdl s of

IS Lgs] 82>y dow (8 s lgiSlg degiio dyguasll USyall
sleosS Lol dygunall sleasSll Goyad spglly .0anSIl Gle soini

0908 e (s9i5 Gl lSall

wasdl lgass (e dwydll &lall 13 &y Ohlasl Jo155 ol blis oo (umgidl
Aslally JSidl Gudi Lg) lgaa> 1dimgll Ohlaall Go saall Guds s

Loemgil g lgil

SP. 9SP3. SP2. :ouagdl (e Eloil &35 Wlio

(CH4) oLyl dingSp3 (uxgd

Ground state Excited state

AL L

|
L L L
2s JL > s L -
s ﬂ s ﬂ Is -“—

: Y | )

Promotion of electron Hybridization

OlinalSP3. (amas a229 b 0onSIl 3 w132 JSdl
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/
- 109.5°
2s Hybridization e
2py
109.5°
Ty 109.5°
/‘ Four tetrahedral
‘_ 2p, sp? orbitals
2p,

An s orbital and three p orbitals can combine, or hvbridize, to form four equivalent atomic orbitals with tetrahedral orientation.
The four sp3 orbitals are oriented at angles of 109.5° with respect to each other.

B
9%
>

sp3 Whlaall ilie pos wihlaell JiSusi33: Jsuall

Methane, CH,

oliall GOSP3 ShlegS uzeyssall Shlxe u il Jslaali3d: Jsuall
g0 0sus)l 53 dsny3Isp3 Ohlsell e slae JS Jslai of oSes
Gl ol @l 9ensUl )3 0385 . Ibg orazerasall 630s Hlaall

(Ssuae Syo brunl) Olisall (12655 iy «azay3ud b3 @)l go

H
|
C

275109.5 2l dlyl blgy olieall JSud zuo9035: JSiul
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(CH3-CH3) o3l duivgsp3 diumgll wil)laall
09l Oanly U135 Gk 0 0908l 55 G dped il Aol JSbs ol 9

Loz dlayly Gl Gowngg «999)S )3 US Go 3219SP3 ¢ £95 Ho Guiud Guylae Gw

sp3 carbon sp? carbon spP-sp? o bond

Some represenvtations of ethane

OBl 9 0enSIl b3 G Laun dlylI36: Jsuiul
dbg>do
o Gl Lty )31 hlsall 5155 e S il dalyIn.
Loz Jlg) o 83)00ll Iulg I 2rax . (Lazuw dlasl) ) Losuw dlayl)
1/4. 985p3 Guxgdl (9S L8)>2.
ol bl ol orall umaill Lanisp3 . umaidl w3,
83Ladl (o 8yusS duaS b3le Baslg dlayly daiyell Olegamall Glygs dlaiy 34.
A8yall 8> dzy3 B yadl ool dBlall dues

o< dxilill JSUelIS

Loz dagly) yodl e alI37: JSuidl
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CH2=CH2 .(,u3l 4409SP2 ugd

I gl sorunall Gangdl Lol aile (5lloj

Ground state Excited state sp®-Hybridized state

» L 2L QPLI_LL
x|l 1 N

wll wll wll
ool idEG

oraISp2 el 3239 Jid 09Il bd Ohle38: <

Odl L3 OenSUSP3 hlxe G pblall J51auI39: JSll
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(M): L dly

O G il e LglSiins o
dixgoll ucp Wlhloll J51a5
0 (Sgilwwo J.Q.wig L,L('_i

g S]] Louw JSuig o3

Loz dayhl g (§o9

7 Bond

Ol 8 YoSl) dizgall juep Whlao G ilr L cile o J51aall40: JSuidl

:dbglo

3>lg G VeSS dzgajell dyJIT.

b3>lg (b daylyg Loz dlal)

0o 3359 (5981 Loz dnylJI2.

b dayll

1/3 505p2 gaill L3S Caymli3.

Jo> Obgall auss sb daslylI4.

083 i 130 .dzgaje daly Wl HeS W)
wowstrans. oCis diSoadl JSbgll

Auw 3id ODlyelyio

68CC b3l dll Jo> 3ol ol

cis gtrans ;1o . Jldbg .dd,2ll

Br Br
\ C/ H
&ly> dz)5 9 (S H /C\/ X
JSLell JuSis (e (°J 1.2-Dibromoethane
Free rotation is possible

®a

B H H H
N/ N/
C=C e
/0 A\ /N
H Br Br Br

trans-1.2-Dibromoethene cis-1.2-Dibromoethene

cis (identical substituents
lie on same side)

frans (identical substituents
lie on opposite side)

O3l GO 0e0SIl G5)3 G dagaiall dabl) susell Gl 1400 JSuull

80




Machine Translated by Google

(Ou 3 dunesiH &

sl el Layl Geung

Ground state Excited state sp-Hybridized state

»l L. »@l_|_ = bl
Two-pL_l_

MUSP el amag Jib 9enSl 3 whlasdl: Sl

BsSo nd 3>lgp Hlae go zoliiy ols Hlaall (Saysp « cuzaill L6

Lap g9 o Glediall Ghlaall. da)alA- dyglis lacliesp. goi (o GO Hlilae

wadl lpasy Glegsp Hilxgll e JS Gle (sag0c

180° o bond formed by
; ‘ sp-s overlap - :,821
o bond formed by (AE:]:;E:,@) spLybridiLed
sp-sp overlap

QISP el 9 dabll Llgy42: Jsuil
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o bond

180°180°

; sp'
}
o —

x Bond

sp

; .
! 'up { “)

pliodsp Guxgulld3: Jsidl

(oo AN daylyl (eSS

83>lg Loz dbal) 1.

sb oldal)2.

2 Uasye S0 Leaiesp o Uuzgio (oSl licl Lyl Sy tdkasdo
Uiz g0 (il

sp2  sp sp2

AR
H,C=C=CH,
Propadiene
(Allene)

1/2 gosp Guxgill 95 By 1daxe

EH3 CH3 — =HCEH
SP2 (sl Ol
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_ | 1
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lgidiw 185 OL8 «dizgall ()52)S)1 8)3)s duo il 830 go*
28T 0955 llall (53 )laell L6 8352 g0ll ligyiSIBl o3 Lyl slays

BLS ST 8laadl LI o3

Oez 90348l )3 Jozg 138 () Galsiiw 3l dbgos juusy liae
O%an JSib Lle laidly] (Sogg s daunis Ayl (oS5 Loball (SISl 9
(Sodamide, NaNH2). ags3g.all Suol Jio 4198 8acld dawlgy(H+)

R—C=C—H + Na* 'NH, —» R—C=C~ *Na + :NH;

sodium amide a sodium acetylide
(“*sodamide’")

5 5981 OsnSUly HenSIl (r disill dlaylyl
A9y Gillg w950l Ayl o ]

. 83yaall Ayl (o juadly (sobl

1.20A

lablgjg kulgyl Jlabid3: Jsull

o9 Dgasll je OUSall pasd Gumeill diol sglas
solinl JSual

o
5 TP

Ammonia Water Boron Trifluoride
sp3 hybridization sp2 hybridization

- -
s O—=C=0g4
180°

Carbon Dioxide

sp hybridization

Gguanll jé OUSiall Gasy umei Lle dioldd: Sl
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Compound A

HC=CCH,CH,CH,CH=CH,

‘oo)ley

0 VeSIl W3 Guagd LUSI s gall Jgaxdl pasiuwl 1.
C1-C6). i0) w SrallgCT = C7) (po) T Spall

CH,CH,CH,CH;
CH, —CHCHC —CCH,

Compound B

Oexgdl

ZguJ

3w 79‘»6 V’“‘JS L‘,w4%,,w

Sp4

T Syl

O Syl
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sSIl e (533 il USyall sleasS o ogasl slass)
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For simplicity
H H 7 A N
The structural - C"— (‘,_ O—H or H.C—CH,—OH or CH.CH,OH
formula of Ethanol H I' | H 3 i 3 2

H H

D’ffé’i'?m representations QfEfmeO[

The molecular formula ]
of both, Ethanol and C 2H60
Dimethylether is

Different representations of Dimethylether

H H
The stl'l_lctm'al formula g —o0—C—H or H,C—O—CH; or CH;0CH;
of Dimethylether | ) ) :
L9 w,
n 2 Y

For simplicity

:Slyolyiall

Olegs Il duyiall dapall Gubi L) dalise LSyo (b iregindl
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Isomers

|

Constitutional isomers (structural isomers)

They are compounds that have the same
molecular formula but different structures

due to different connectivity between atoms.
Example:
Ethanol (CH;CH,-OH) and dimethyl ether (CH;-O-CH3)

I

Stereoisomers

They are compounds that have the same
molecular formula and have identical structures
(same connectivity between atoms) but different
arrangements of the component atoms in space.
i.e., they differ in their stereochemistry”.

v

A

Geometric isomer

Optical isomer

They are compounds having the same structure but
different arrangements in space due to restricted
rotation around a double bond or ring structure.
Example:

cis-1,2-dibromoethene and frans-1,2-dibromoethene

LSyl d5lesSIlg dSbiusll Gaslasdl Lle Juodl ode 1355 CayrSe wliyiad) sley¥l &y Juodl dwlys o dchoall clauSII*

They are compounds having the same structure but differing
in the direction of rotation of plane-polarized light.
Examples:

* D-glucose and L-glucose

* D-alanine and L-alanine
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/ HydroTarbons \

Open chain closed chain or cyclic

or acyclic

Aromatic

Alicyclic
(arenes)

(cyclo alkanes
and cyclo alkenes

Saturated unsaturated
K (alkanes) (alkenes and alkynes) /

(OUIRI) dsinall 5 UgiySgyaugll4.3.1.

0anSIl O3 grex 3 dawine DlignSe)asd gl DUIIBI Cawg piy Lo LLee

Aol duedlui blg)y gyl b3 basys

Zusus 336 goN Eux>CNH2n+2. doledl il dopall Pe_.g.)J'

(C3H8) oLgxlls(C2HE) . lilo(CHA). o linell slliols

i\ 10
| I
H—C—H H—C—CI.‘.—H H—(I.‘,—?—(F—H
|-|1 H H H H H
Methane Ethane Propane
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Alkyl groups: -ane = -yl (alkane = alkyl)

Alkane Alkyl Group Abbreviation
_SII;I:; :.Ie becomes \CII;I:I: . Me—
CHCHCHr M pecomes  CHICTCH Pr-
CH_:,CHBglCl‘tI:;C;HZ—H Basmes CH;CHBgﬁtIi:CHg— Bii
OanSIl @ly3 3ae Cans 4058331 OlegamallIlUPAC clawi8: Jgaxdl
No.of C Name of Molecular | Name of Formula
atoms alkane formula alkyl group
1 Methane |CH, Methyl -CH,
2 Ethane C,Hg Ethyl -C;Hq
3 Propane CiHg Propyl -C3H,
4 Butane CiHyo Butyl -C4Hq
5 Pentane CsH,, Pentyl -CsHy,
6 Hexane CeHyq Hexyl “CeHys5
7 Heptane |CHy Heptyl -CHye
8 Octane CeHyg Octyl -CgHyy
9 Nonane CoHyo Nonyl -CoHyo
10 Decane CioHzs . | Decyl -CyoH34
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dcyarall Juosual) duianilly &l eloauwSl Glgall 33l o

LY

Locate the longest continuous chain of carbon atoms: this chain determines the

parent name for the alkane.

CH3CH,CH,CHyCHCH;
CH 3CH2CH3CH2?HCH . cI‘H2
CH, CH;

Number the longest chain beginning with the end of the chain nearer the

substituent.

Substiunent
7 & 5 4 3 }

éH;CHZCHZCHZ‘?HCH A

6 5 4 3 2 .

CH;CH,CH,CH,CHCH 2CH;
Substiuent—=CHj, 1CHj;

Use the numbers obtained by application of rule 2 to designate the location of

the substituent group. g .
6 4 3

CH 3CH2‘CHZCH3'$HCH_;
6 9 4 3 2 1
CH3CH3CH3CH3?HCH3 l(l“Hg
CH; 1CH;
2-Methvlhexane 3-Methylheptane

The parent name is placed last: the substituent group. preceded by the

number indicating its location on the chain, is placed first.
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4. When two or more substituents are present. give each substituent a number

corresponding to its location on the longest chain.

CH3C|‘H-CH2—(i“HCH2CH3
CH; cl'H2

CH;
4-Ethyl-2-methylhexane

The substituent groups are listed alphabetically.

5. When two substituents are present on the same carbon. use the number twice.
-
CH;CH—(I?—CHCHZCH3
CH,

I
CH;

3-Ethyl-3-methvlhexane

6. When two or more substituents are identical. indicate this by the use of the

prefixes di-. tri-. tetra-. and so on.

CH3fH_$HCH3 CH3('“HC‘H(|“HCH3 CH;ICC‘Hcl‘CH3
CH; CH; CH; CH, CH; CH;

2.3-Dimethylbutane  2,3.4-Trimethvipentane 2.2,44-Tetramethylpentane
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7. When branching first occurs at an equal distance from either end of the longest

cham, choose the name that gives the lower number at the first point of

difference.
6 § 4 - 1
H3C—?H—CH3-(|“H-(I'H—CH3

CH; CH; CH;

2,3,5-Trimethylhexane
(not 2,4,5-Trimethvlhexane)
I LS IUPAC ¢lawwl Cusl
CH; CH;

I .'
H;C—CH,—CH—CH,—CH,—CH,~CH—CH,

Ill ;

o0 a3l dluakdl Wpicly dhaio duigyyS Ak Jobl (e Casull.

Lgio IR el Glansl eiw il

OSae e JB Jyadl Glasy 3l cailadl (o Akl @by 032,
05

Bzl Jladl 2] 3.
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The Answer

methyl groups
(I-H“/ ~~CH,
l £
H;C—CH,~CH—CH,—~CH,~CH,~CH—CH,

5 i

K 2,6-Dimethyloctane /

SUSIU &5Ljuall Laslasdl
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oyley
S CSpal) dubailly diml eluasSl Jgall sloisl Lhdg mumuall g3l oo Lo

OlwSell Juiee3- (1111
(‘H3CH2(‘H2CH(H29LI:L3JM4— (o
|

CHy ol duiw2- ¢
olwso Jul3- (6
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Ethene (ethylene)

el ez lgll bLis
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............................. dye Gle SUIIN 2265 ol Gy (d8)2ll 8> d2)3 L (g

(B9 Lg(C18 v, ol(C5-C17).
S S3alTUPAC ol as12.
(|?H3
H}C_(,‘_(,‘Hs

CH;

rdaniall jué ©UgnSeyauglld.3.2.

Asine yué JBI Gle 851y 33 of dagaje Aoy Lle soum Ll lignSeyaagll ol

OlusIY14.3.2.1.

28T 1 83519 )81)S 8)5 Lle (Soin dandio 3t DlgnSe)sun Lo LIl

(el 3841 O ligade 3l @l Lnl 8y .d2 93500l kaylgyl

(ene). o lgits da>Bg(CNH2N). Lo dolall duipizdl lgispo

x>l daalyg(0) @98 Lamaws dily o 990)Slg G0l 3y dzgoiall dbal)ll oSt
Oakngdly (0alendl) Gaendl o STl e

= CH88H CH2

Propene
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0o s dzgaie dl) ezg gy delelas DLySIY

dawlgy 3laiy poliuas JSin dSuwlate s bulgy b DUg xSl s dalyg Lazgw day
S ySIW dimall 3yb (e OLuSI Jelass (D Ug St dumoll) Loloul digmirell £lgsl

oliaf JSll dsine liSyo (i) dzgazall dblll ] d6Ls)

O lpSIU dall 8L odelad) Lasle Jioy

Two new ¢ bonds are formed.

H
T > hydrohalogenation
The = bond is broken. (X =Cl, Br, 1) y b
: H:0 > " hydrati
H,S0; > ydration
OH
cyclohexene X
X5 -
(X=Cl or Bn > O: . halogenation

Examples of electrophilic addition reactions of alkenes

HI) ol «(az0)348)l 3x09 ol «ilyyslSe)ysugll aos Jio) (uezeydng)l 3o A8Ls| 1duiuzg)sung)l dixlglll.
:dlilosall OLLSIB JIHX) uzgyaug)l adls dols) i

Asyllate 3t Lagl dzgapall Amhll (o) NS dlilazall wLSIYl 6

H3C\ CH;
H,C=CH, H;C—CH=CH—CH; =
H3C/ \CH3
Ethene 2-Butene 2.3-Dimethyl-2-butene Cyclohexene
Wloall LI
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examples of addition of hydrogen halides to symmetric alkenes:

CH2=CH3 + HCl — CH;CH:CI
ethene chloroethane
(I?l
H,C—CH=CH—CH; + HCl —» H,C—CH—CH,—CHj;

2-Butene 2-Chlorobutane

It 1s simple. the hydrogen ion of HCI can add to any one of the doubly bonded carbons because they are identical

ililazall yué LI QIHX d9Ls] .o

0681565 Lo Bacls

S 299348l 3x09 ol WhyyelSo)asall Gaes> Jio Jlaio e camls I dLsl
Z9orall el 8 HeSIl IHX o Gazgrauall Hoal Ciliay «Blarall yue (a3

S 0log il L uzeyuall D3 o ST oac g

Cl Cl

| |
H,C=CH-CH, CH; + HCl — H,C—CH-CH, CH; |H,C—CH, CH, CH;

1-Butene 2-Chlorobutane lehlorobmane
Unsymmetrical alkene The sole product Not Formed

The hydrogen ion of HCI
adds to the carbon with
higher number of hydrogens

Markovnikov product.

Other example 2 hydrogenon
this carbon
N CH Cl
o hydrogenon \ 3 - i
this carbon \/C=CH2 + HCI N0 CHB_(l:_CH3
. CHz
2-Methylpropene 2-Chloro-2-methylpropane
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(Jloio yue 5us)

H,S0,
CH,CH,CH=CH, + H,0 ———>  CH4CH,—CH—CH,
| 1

OH H OH H
(lizllgll BLs]) OBl Olizglla3,
9 0uSI3 JIIBI) 6IX2 (X = Cl &8Ls] 90 LuSIW Guzollgll
Os531) Holoe sdle LS (9SHUCCI4)  Jladl Juw o) Sgube wado 3929

(Osholxio Ho1)S i) dlasiye Guzallell 1))

Halogenation \C:C + XX —» —C—C—
/ T 3 )r( )l( «—— X, is added.
This n bond is broken. vicinal dihalide
Ho M i
Examples /C=C\ + Cl, —r H_(::_(’F_H
L cl Cl

Br
+ B, —>
Uu)kad Br

H,C-CH=CH, + HBr

Br
I
HSC—(I“H—CH3 H3C‘—(I“H—CH3B1‘ H_;C—CI‘—CH‘; H;C-CH,—CH,Br
Br Br Br
A B ¢ D
T Syall i
T =Sl
S Sl z
O Syall o
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ol -z
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Il Odsleal JeSi2.
« CH3CH2CH=CH2 + HBr [
* CH3CH2CH=CH2 +Br2 0 «ecovvvnnnnn

« CH3CH=CH2 + HCI [ I
S Syl pdind cliSay CauS3.

Hj('-(|‘H*('H_\Ba‘
Br
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o bond formed by
sp-sp overlap

CH;—C=CH

Propyne

wluylsidg.3.2.2.

A0 bl e 5555 dasine yu8 SlignSerns b LIS

JS(). $b oatbarlyg 83515(0) Lozuswo dlbagly (o sl daylyll oSse
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180°
"
H—C=C—H = ¢—@=@)—¢
Ethyne t 1
acetylene sp hybridized

Ol a5 JSuadl

CNH2n-2. Lo OV dolsll dyiyyll d2pall

C2H2). (Habiianw ) GaiBl o0 suac baunls

O LSIB Ao Lgy ey Gl Lpds diyylall Gusiy OSSR draws eiy

Casl dall Gle soisd Gl 9enSIl s (o dlate dluikw Jsbl Ge camll.

Lol dulwll'yne" da>l Casi2.

cliac] go) dMtl Al LI 831 Caplall (yo 123y lundand] pudyiy @81
(OSan 336 JBT Lo dddl dylyl

1 2 3 4 5

CH;—C=C—CH,—CH,—Br
S-bromo-2pentyne
Camn &igySIl dundend! Dl 9 A3 daly Lo &9yl WIS (sgimie

Al dpbll 9 0908l 83 Srdblio Guzg)daall )5 Jauiys

L dall 59 90 8)3 S dasize 90 85 Lle a1l OIS sgune

Alkyne

T

triple bond

CH4CH,CH,—C=C—H CH3CH,CH,—C=C—CH,CH

terminal alkyne internal alkyne
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(‘H3 Br Bl'
I
H3(_‘(".Br H;C—CH—CH; Br—CH,CH, Br H;C—C—CHj;
CH3 Br
A B C D

SELT- 60 dousgall LSyl o 1.0 Solaxdl sogy SLT.T- g dousgall LSyall (o i1
F- 50 dusgall OLSrall o BT .5 Sbgyll Juiso-T-g09 - 9 dusgall DlSrall o El .z Solisosy
SObgsdl 909

Subib RS 50 dousgall LSyl o i1

H,C CH, P T
o=C H;,C—C=C—CH; H,C—CH,—C=CH H,C—CH—CH—CH,
H;C CH,
A B C D
CSiall .o TSyl
DreSyllzo

3 CSyoll
Sliall canlll bl
93 O Al daylpdl (5oST (0 vvveeciciene UQuLulSJ)U dolall & pall (I duwliall SLlSIL lehall Yol1.
() + Lozgan &yl o oo SIS L8 HenS
(7). db .b..]‘g) .........
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(o, 31) & pasll 5 lgsySg)augll4.3.2.3.

515 dygiane duis b Wblyie drgare bulgy M Lle (soimg 5rlae 9255340 boun] (CEHE) (il

3 Jaas 3 ol Ol (a8LsBl wolelar) dggun i OwlSISlg OLSIY] Jio dasdiall ué OlignSg)asel Qe,nzete
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contain a benzene ring.

H Br
Br, A substitution product still contains
Substitution occurs. | O/ ?Br; ©/ Pa— a benzone 1ing.

Benzene—A planar molecule |

Br2
Addition does not occur. I @ 3‘ An addition product would no longer

H L
= H H
- 59 hybridized

t
porbitals

Conjugated double bonds = double
bond followed by a single bond, then
double followed by single, and so on.

Odl dand5: sl
=5 as The C-C bonds in benzene are
Chs 1 S CH??CHz @ equal and intermediate in length.
1.53 A 134 A T a5k T
Kekulé structure of benzene with The electrons in the 7T bonds

alternating double and single bonds are delocalized around the ring
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OUSpall Buon dows il Hharwdl e . Llal) Batue USyo 33 il 9 JolSb dadlioll dalol & Juay
Ayhall

4n+2 .JSQ.Q 5..\&[.69 dJ).laS?_H
G315 &gy B Ay SL WOLgSIAN + 2 Ll (soiz Ol ez Lyl Spo sl 0eS LS & Lle JSon bacld yais
Oiuall A3 8 L) &z e dagiy pusuo ac (sl (Cluadl 32N (585 O e Cp> Lolad dadlying dygimog

Benzene wy. €
An aromatic compound | -dliol
SL bl Gle Goyidl (o0

, X
=62+04 13 [

P

6 nt electrons
4n+2=6

(a.ouo _).\_c)n=1 n=1

aromatic

=6-2=4 4

odladl ubysl

b wlgusilT0 L 0exsil4
N =102+,4 =14 2+,,4

=10-2=8 4 =14-2=12 4
=8/4=2y =12/4=3y
e $ae

i yhell oyl

+2 Lo (sins (blad daslying drgimng 495 eSS Ll b dabiil lgil pasd LELR Hhaiwdl dasisell duolsdl L]
sb veysdlan

01,2, 3. o 336 50N Cags

el Byiine OLSpe gd 13 . JSen 8aclé Olllaie Ll Ll el Lo dyylasll SLSpell

loalbls . 9mall b 839290 Lgil JSlg¥l guiluasSil sdel .dyylaall dgSil I 58165 dyguie LSye o &l LSl
Alag3l OUSpall gl lgale

oyhiiwl Gle blasdl JWbg dylasll yolee Gle blaal oyl LSt ddelss oo Bl il seky 3 .03
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bl OUSyell dauns

Ol (s
ethyl group
ethylbenzene chlorobenzene
1425l clowol o) Jlawiwdl &slol byl (o sasgll
toluene phenol aniline
(methylbenzene) (hydroxybenzene) (aminobenzene)
) ddbyuell Gasbasdl

Bypon dpyhac dxil) 93 Holll e plhaio Jlw go il

Jleiddl b 9oy .dio casly clall zlied) Jold jue gag

dygio 42)35.53 o)lguail dnsig dygio 4>)380.1 &ille dhsj gls
(EAS) U iSIyl dusoll §}hﬂ| Jbwcw 3l wdlelas

2 L 350 909 .po > JSuin e (sHlac Syo Gyl

S Ug St dimall slaall go Jelasi ol oSy «duwliall gylall Jb 6 . Ug,SI3l
baini dysy Oladie (oS (Ll dgminall glgill)

Ayl il dals

55T ool Gle Bgign Jaiany lig sl conall (spball il
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H
H H H H
+ E+ — + H+
H H H 15
H
ol Ui &l Jlasiw 3l 3 elai8: Jgazl
@
Electrophile E Generation of the Electrophile Name of the Reaction

)
1. Nitronium ion NO,
— ®
2.Halonium ion X

]

3. Sulfonium ion SO;H

@
4. Alkyl Carbocation R

®
5. Acylium ion R-C=0

conc. HNO; / conc. H,SOy4
X,/FeX;
(Cly/FeCl; or Bry/FeBr3)
conc. H,SO,
Alkyl halide/Aluminum chloride

RCVAICK;

Acyl halide/Aluminum chloride

RCOCVAIC],

Nitration

Halogenation:

Chlorination or Bromination

Sulfonation

Friedel-Crafts Alkylation

Friedel-Crafts Acylation

roadl oot

conc. HNO;

conc. H,SO,

Chlorination

Bromination

(oidl Olus g2,

NO,
+ H,O
Nitrobenzene
(2]
‘ FeCl !
l + C12 3) + HCI
chlorobenzene
Br
FeB
+ B ——2 + HBr
bromobenzene
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ool didluw3.
- N A ~ Xy =
| | + conc.H,S0, —— L | + H,0
benzenesulfonic acid
e8lhS- e dAsUi4.
Friedel-Crafts alkylation Lan alkyl group |
y‘,‘
P i AR AR
i AlCI i
| + Ral — + HCI
generation of the electrophile R (|: - +_ _ d\A]Ch —> RY + “AICL
an alkyrhalide a carbocation
- B T CH3
ifi r AlCl; [

Specific Example \ ‘ + CHC1 —= U _ + HCI

b T il Methyl chloride ~F

Toluene
:8S-Jauyd dluwls.
? |an acyl group
‘,'l".:/ S H AICI3 : _;,__';;-, /C .\:‘:ﬁ;{
General Reaction | + > | ‘ + HCI
‘;:;3\:_/ ~ R/ ~ Cl B
an acyl chloride
0
o 1
Specific Example ‘ | & C AICl; NN CH; + HC
Acetyl chloride Acetophenone
o) ley
D36 Juol> 90 dousgall USpall o (ST ioliol Jgazlly lan LegdT.
Bygall b pusgall Jeladl pul yS31 SN Jelasll
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AlCI
Q T CHE}CI —3I- ____________
CH;3 CH; Cl CH,
: /L/ Cl CH;
A B C 2

T Syall i
O Sl o
z =Sllz
3 Syadl s

Sasladl Lo Al CaShall o (T (IS duplail (B82.

A B
c D
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cdall 6 sLasS)I

(Ugapall Gl x5t sl oo jun
Olin gLkl
H Cl

u91)5 52915 wsn oo ol

F

B
opsal] uwamx(% % Tl i : T%,b
F  H 45x105 g0 i of Ll 3]s
(sl Lol L5 LSl 038 (o diw/plzeliS100 (o Liydy Lo 33lb| @
b Ul 8 Lgilh . Lalgas 3y lamall somll corall I Jhans
dunaidl 398 dod 3l paiad Cus> oubwgihiwdl dab L] Ua)as seualy Al ells
aleasS Oelas Tas g . i @3 Guasind] o d8lall
oills stgilynall O95oBl A )9035 LIl (5385 il kelasl
el o s Gill Bpuaill dxgall 15 dzundill §98 daddl Go 4oy Bl ey
05,31 G| Juas Gl 808l dz gall O dmnaill 99 daid¥l glasl o sdie}
W3Sy duchi)l gloi¥ly Juoloall as) 9835 Jagusd

dasslall 8yl 93 w3l sa) aladl Gl yw Ll (o 2k

Dermls
Subcutaneous
fat ‘ -
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E¥gigilly rBens)I5. 1

3ol gy Laxina35. 1.1

Wlarslg 4Ujuall lguwilasg rdgnsll juani5.1.2
O3 ginall downs5.1.3
SligrSly ilauaI¥15.2
SlgrSly ol I3l doowni5.2.1
OlgnSIlg wlaa3l yuaxi5.2.2
SlgieSlly laaslil &bl Gailanlis.2.3
O lizoSlg dlesSenySl 5las15.3
ddnSenSl yola>315.3.1
alosSenSIl olas 3l drani5.3.1.1
oSSl Loleas W bl Laslanl5.3.1.2.
oSSl Lo los W il Lolgdlo.F.1LE.
oliue15.3.2
Oliwodl Caia’5.3.2.1.
Olio &biall aslanl5.3.2.2.

Ouei¥l jus35.3.2.3.
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O3 ginallg i gxSII5.1.
2 duaio(OH) JowSgyaud degano Lle Widgasdl ggia Cl)H OH
SP3). dixgo ) daiio (H90)S 8)3 ’7C\
2 duaio(OH) JumSsysud degazo Ll igiall soini
An alcohol A phenol
Adylac dal> (6 (o918

S goSIl dowiy Larini5.1.1.

o ddwwSg)augll Olegazall sae > WISl Caguas

RSl

48 835190H degazs Lle (3eSIYI) JuuwSe)asa)l 43T dexsIl soixiT.
OH (uicgoze Gle (s9id (DBgaall) JanSg)augll 45L5 g2

OH Wlegaze O Gle (dgn1l) JuuunSeyasall dxisill Bgasl 591233,

H3CT CHZ2OH

JaSey gl 311 JoxSI

il

4 g ‘B _ 1
CH3CHy CH,CH,—OH

1-butanol

: 2 FHZOH
HO CH2 CHZ OH I ool sl LB
CH20H
JraSoraell U JsoS JraSor )l I Josll
Joaaslinll.2- Jolgn1.2.3-
JsSalz oali] ROWHEN]
Aol

1% ddidailly Al LSl gl sl allas alasuiwl JeSIl duants duolal sclgdll

OH. HeSJl 8,3 Lle (s dlubus Jsbl e sl 1.

(0l) 5 blaall HIIZI yo(€) Jawiwl2.

UiSao dosd J5-OH dcganall L lao «ilgdl (o Akl qudys g3,

)
OH
& 3 491 f 2l8 4 B
CH3CH2C|IHCH3 CH3C[ZCHZCH2CH3
OH CH3
2-butanol 2-Methyl-2-pentanol
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dSbjusll lgasbasg dg=SIl yuaxi5.1.3.
Gk o ©O3eaSl yuans ei (O LuSIN (cladl d8Ls)) oy
cadsall clyi Sl pda> 3929 L8 GaSIF LI oeSIU dmall cloll d8Ls)

Jeloal g liloioll jut OLLSIB Al> 9 oo

8gSui8gS) e Bacls
Hydration— Y of i & H,SO, | |
General reaction /C “C\ + H-OH e e S
T H OH <«——H,0 is added.
This © bond is broken. alcohol
H,SO,
Examples CH3— CH:CH2 + H2O —_— CHa— CH_CH3
|
OH
Propene 2-Propanol (isopropanol)
H,SO,
CH,CH,CH=CH, + H,0 —— CH3CH2—C')H—CH2
f
OH H
1-Butene 2-Butanol
H,SO
O\ + H,O WL il 8 (j;OH
H H
Cyclohexene Cyclohexanol

10 lgiSlg Wl I3l Jlhusl Gayb e .o
oo OlgSIl ol Gu> L8-CHO ¢ degaze Lle (seii OlSys Lo lawal3le

(-C=0). dxdpb 31 JuignS degama e s9i Lill OlSal

9 z9r348)l sy Olage s (Jhas3) ool dz)agll
Loy dll g (po233ll o sl ol JSuil (p0 483y @ 208AN) pinoll et

il 3gaSIl g lis] QI gl (shaamll Jlpis3l 55
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H.\ ‘ ¢O ]
C CH,OH
Pt
+H, _ =
Ethanol
(solvent)
Benzaldehyde Benzyl alcohol (Primary alcohol)
O OH
Pt
+H, _ .
Ethanol
(solvent)
Cyclopentanone Cyclopentanol (Secondary alcohol)
i o
v Hy /Pt CH
T Bl ~
H;C CH; —  H;C T~CH;,
Accioiie 2-Propanol (Sccondary alcohol)

(isopropanol)

Joosl) dilzeall pailasll
2iST ol 3519 duulnd JaS9)3u0 degaze Gle WdgaSll gginie

lguds 2o OUiadl Gu diiuzg)aud bulg) (2655 JuwSg)yaugll degazal Sy

Lone pair ¢’

7

-
7 N
HyC™ H e YL Pond

osbole s JonSHBled aniss
Pl Y

el 325 JFuhallofChlat.

0 sloll

# N
.Le.tjgl.ﬁ.o dngjgu koo Juo2.
Hydro

o Jsildly Jsilinall) dLuuLelisHYAr098N bopding inymethanol
clall JpuSsyapall degazo dimo ()3 clally zlyioN duls (Jsibissull)

Bruadll diignySIl dlwdanll cloll dualyS Lle Cdasy

H -
Hydrophobic' |, '~ (7<) Hydrophilic
Region HH,C-'[@ Region

kel b JoSU146: Sl
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daieo (Jsilisadl c990S 3 @)l o dluabiw go) dluulunl| dlaiogio rdg=S)le

9 JuwSgyaugl Hw O)jledl s clall go Zliiod) dbLS

.0eSI Al 1yl

clally zlzod dbls yue (ST o a0 b3 Guas Lo (soimd Gall) dlulinll dlyglb odgsle

il "\ Hydrophilic
ydrophobic e Region
Region oH

bl Jagb JoxSUII47: JSull

oleléll dhss (o

olall dz)s Lgille Ol Gle dgnsl L5 dirg,argll bl 5355

o3 GBS o Sy Glel Yol daanis

ot H il
H—?—CI)—OH H_(I:_OH H—(P—Cl)—H
H H H H H
Ethanol Methanol Ethane
Bp =78°C Bp =64.7°C Bp =-89°C
S &5 8305 W (5982 53l 55 eIl Ol 335 3L
olall b s320l 0o o iy
o ¥dgSly OUISISI QLLE d)s Lle oanSIl @b sac 8ol 1519: Jgasdl
Name Boiling point (°C) Name Boiling point (°C)
Pentane 36 1-Pentanol 138
Hexane 69 1-Hexanol 157
Octane 126 1-Octanol 195
Decane 174 1-Decanol 233
Oldall dz)s 85b) L (5981 esidl (9 JrwSg)y gl Wlegazo sac 850;5-
sladl G5 el Obgd (o iy dads
3gaSlly SUISIH UL lys Gle dulunSeyaug)l Olegomall sxc 33b) 556107 Joasl
Name Formula Molar mass  Boiling point (°C)
Ethanol CH,CH,OH 46 78
1,2-Ethanediol  CH,(OH)CH,OH 62 197
1-Propanol CH,CH,CH,OH 60 97
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H;C i OH : OH
0N NO;

m-Methylphenol 2 4-Dinitrophenol
m-Cresol

3-Methyl Phenol

3guySI Juisall rBaisd o

o-Methylphenol

m-Methylphenol

Joisall oPNANFY| a1,

23l &l Ayl JusSg)asell dcgomo guigo 3352,

C-1. 2 dadpll—OH degasnall jLucdl L6 3531 go

s> Al &kl Gle Sl duonins @8 Aaiunedl O3 giall A

OH

3-Chlorophenol =

m-Chloro Phenol

OH
OH OH
CH,
CH3 CH3
o-Cresol m-Cresol p-Cresol

p-Methylphenol

oy, Sl Gansg (aii GwSe)uglly (Jeiidl iJginel) ()53l sloww 3l Jouiss

JrwiSey sl @l dgird o ¥ gunSlg Joisall idasdo
OH

gt EQH;._II&_&bh;)@Sbl )
oﬁaub@gws)wl i

Jac ddsltetra otri odi
Benzeh’éfl,z-diol B

Ol dél>y dagyell JuwSg)yaugll Wilegoxo
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o9l ol ool
osl
ool
JeSls Joim)gan) 0sisSorsgl
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Je23-2.1-0050 J923-3:1-0j0 Jo23-4,1-003i

leilde daid Ll oyl o> ool dusgall OLSyall CauoT. du)s dliwl

(ol o3 s Slel) 8)hadl dz s

CH;-OH H;C—CH; HO—CH,—CH,—OH CH,;-CH,-OH
A B & D
N
N S
>

.
> Pown

s goll Aiwll (e ol obisl Joazdl sleiy Logd2.

: _OH @/cmon : _OH : _CH,0H
A B C D

Sagind JuiSo)ud degano Gle soi sHI Spall 90 Lo
Tl 3o sy sl Spell 90 Lo .o

el ez lgll blis

Jeilin1- Jsilize JoibonT- Jsilisn - Leille dz)s nl35 s 0UoT codgasll 2)al1.

Je=sll
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OlgiSllg olaealdls.2.

Josnsl degaze Lle (s9ix diguac DS o DUgiySly lage I3l
b Jpien Sl degomo 19 «H9nSIl (o duidus @S ST GumanS O3 ks

ool 992SUl 55 Jg= 6253120 s> dalol Llo; gl

CraanST 8)3 Zasie JSuin dbiiyegSP2 ¢ g9d (o dinge Juig)SIl 65

Ju3 ol (I ol ez 0yl b3 o Guina bl puibly JSs Ol GSagg 8)3)]
il

0953 = Sxall Ol (a2 0)3u0 8)3 (e B)lie JBII Lle Silal oda 31 HIS 13)
UsiS Sl 995 Lazg) 200 Logio T OS2 @ 13] . 20

0 O 0
I 'c'; I

C e ¥ ¢
d
7N\ R H Ri© “R2
g:gz;"vl Aldehyde Ketone
- " R =H, alkyl, cycloalkyl R1 and Rz = alkyl, cycloalkyl, or aryl
or aryl (aromatic ring) and not necessarily be the same.
The carbonyl group is terminal The carbonyl group is non-terminal

Juted 5SeugCH3CHO. . Jliall Jumaw Gle-CHO. gl Lle 3w 33 duliign) Ul duiubogll degamall Juted oSy 1dlasdo
-CO-. gl Lle HoiSl duaidsgll dcgasall
CH3COCH3 . Jlall Juw Lle

O UginSIlg laua I duawio. .\,
rloud I3 douns

Juig1xS 8)3 ouarii duaio dudw Jobl :ddio3l duulwll 3351,

el
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Jlaadl HISIB1 po"e” Wbl 3b e dxhoBl bl duomny 052.

"al" 25Lslg euodl

C-1 Lo Juionsdl 85 Of Gabasdl Gl ddo¥l duabull @by 053,

Gy L8 (@bl GO LS d o3 dlududl Lle JSladl a4,

Syl gl
‘ol
, JI J JI
= I I I
H_&_H —  €He ~CH3TH2 CH3€EH2cH2
Jlhilad] JGlogy JUbss
(COPIEV[EWPE])
H ~c Z9° H \c,/ -
Br
el laae I3l e dliol
Benzaldehyde 2-Bromobenzaldehvde

:Ugn Sl donnd
o 1 enSUl 655 (pauais 8paimo Al Jobl ddioBl dlududl 3351.

"one". 48Lsls Jalaall HISUI eul (o'e" dlj] gk e dbo Il duubudl dpauniy 82.

Aol duulud| guol Jub @8yl iS5 Loae J81 JuigySUl degomo slacy dluuluwll (q_'g)\“.

lgoudyin @dg Jlawll ggeg 3ac 3354,

el lasy

C-10 5 JudonSIl 83 vl UgiSll duilli5.
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rdliol
ﬂl I J! I J
CH3I—¢z— — CH3CHg — T (X2
(Ogirw )
O 0
zl, g
s % Q)
(el Olgnsdl Lo diel
Acetophenone Benzophenone
Ol g5
(m.ul.g yuaisall) pgurin s yudl log)S 9)9)S alasswb @gi!l O3Sl Bawns]
uiLa...ﬂ JSiw 8auwSH| diSoy Casas> dwSgo Jole gaPCC .Ql.\,@.\ﬁ é};q(PCC)
AlinS91)S polast Ll 8auuS3l e aype g3 Wlae T L] &gl crdgxsll
b Jolowo 9 pgrnligdl logyS IS Jio drgd 53uuShe Jelge alaniwl :dbgale
JueS Sl o> LI Jo WL %,lgi}ll JoeoSl S e Wow elonyuSl aes>
1: JLwadl
] PCC v
H;C-CH,-CH,~CH,0H - H;C—CH,—CH,—CHO
1-Butanol Butanal
K,Cr,0,/ H,SO, ‘ -
H,C-CH,-CH,~CH,OH ~  H;C-CH,-CH,—COOH
1-Butanol Butanoic acid
2:s LiaJl CH,OH ; CHO
> FCC
(Hydroxymethyl)cyclohexane Cyclohexanecarboxaldehvde
Cvclohexyl methanol
CH,OH COOH
N K>Cr;07 / H;S0y
Cyclohexanecarboxylic acid
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CH,OH CHO

g 3y @

Benzyl alcohol Benzaldehyde
3: Jloll

K2Cr207/ H2S04 plasiwl Gl JonS)l st 250 9o Lo 1J15ul
1 Uil alss

LSl i dgilill rBgxSIl bunsl-

O
cI)H K,Cr,0,/ H,SO, L Il -
H3C"'CH'_'CH3 - H_:,C # CHS
Propanone
2-Propanol ‘
(Isopropanol) (Acetone)

(D Ugisall) &paall UgnSl yubd Gl (5385 CadlyS-Jauyd dbwl odlelas-

alall Jsall o) o
|
|O AlClL, R
E RCKC1
e 0
0 I
8 R
| ~
AlCl CH,
+ CHyCC - ‘
Acetyl
T chloride Acetophenone
oldall dz)s (1 O UeaSlly Wlaa W &biuall Gaslanll pamo.r.F.
L : s
dudnd Juig)S Wlegomo Lle WligiuSlly Wi I3l (sginie “
&+
P
Carbonyl group
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(hill Oleganall s L3 adl) il &S5 el &yl Jion Sl legocno ydgi"

- laodl AusIl O3 LBl LY Go Ll pLle blas Lot

03) Wlaall JiSIl O3 @39Sl oo BT o Lle blas Lol

(D39Sl 5 ol 90 LaS duiszg)3un bulg) (2983 WlgiySlly Wilaua W Sy 3

[
CH4CH,CH,CH; CH,CH,OCH;  CHsCCH;  CHyCH,CH,OH

Name butane ethyl methylether propanone 1-propanol
Molar Mass 58 60 58 60

Family alkane ether ketone alcohol
Bp 0°C bp 8°C bp 56°C bp 98°C

Increasing boiling point

clall 9 VLMl (o
03 sloll 9 KLl AL dAlJall HeaySIl )3 W3 WlginSlly Wilxaal3l

SUsiSlly 1348381 8 JuignSl dsgane 5o(0) dusbunyeS 63 JSui

slall 2o duizg)340 bulg)

Hydrogen bond

E N R

g o Yo

Acetaldehyde Acetone

SlignSly a3l 8 duiimgyanall AnlyId8: JSill
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OH CH,0H
B C D

A

CSpall .o TSyl

DresSywllzo
3 Syall

iiadl Cazlgll bLis

OUgrSl .z dpasll Olad 8l .o &5lad8l Olas 81T oL Lae Gullie SO
Gylasdl UgnSIl s dslayl

S90S 8)5 (axgd 90 Lo2.

doussall JSLall (325 0) d25Lidl clawdlgIUPAC usI3.

Sl @il / Lbggailly Ll cleosSl Sgall sl ol cby
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G zlluas 989 (JuwSeSll degaze Lle (sgi Syo 90 JrwSen)Sl paes

- JeSgyauglly JuignSIl o
J!
Y
i " ‘ B :
b dd S g1ySUl degazmoll CO2H. 4ICOOH Lyl L,,qcssa

R-COOH (2 diluuSen)SIl 4ola>W dolall dyiyynll d2pall
WJSTHL e BLe(R) JumSonSIl pda> 6 JuauSe1)SIl degazay dasirall degazall 9sS5 ol oS

S>> JanSe1)S degozo Gix Lydi degazxe sl Jo)l

adnSenSIl Golos 3l dowi5.3.1.1.

 leSeldceans e gors dlae oS Al Jobl pe ol

0ic. L& eSSl Golo>3l &6 da>3 oYl dluabiull Lo yisig

(L3l saes) casly «(Jilball OSB! euwl (ole) L93>I12.

Oliaall Olixall hyyslSoyasall o> ligilicall pan>

CH3-CH3 o3l CH3-COOH clgilydl Laes

O lgedlan uws> (Wazg V) Pladl @udyi @83,

>l @8y LSl 909« JuuuSenySIl ()90)S

Br O
"/
H_:;C_CHZ“CH_C\
4 3 2 | OH

C‘H; O
| 7
CH;—CH—C
" N
3 2 1 OH

2-Methylpropanoic acid 2-Bromobutanoic acid
5 Fol dalol dpaunts 8 1dal> duin AaipeCOOH le (5913 Gl LSyl 94,

JsS9SIl Gans- da> NI paiiuwl
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L) dagd Jblg Lgilowol J> (o dalaly daripe S5l (sl 3355.

>lg @) Ll 99y (sl JuwSnySUl degazo Jaxy (s3I HenSll (o @d)

315 a3 dalaauSspSl G281 853 485 e 3

COOH COOH

O o
9 $

Benzenecarboxylic acid  2-Hydroxybenzoic acid

Benzoic acid Salicylic acid
- ddoind JuwSg)sud degazoag degazo
i i ¢
Carboxylic Acid: C 2 ©
d H~ “OH CH; “OH ‘/\‘/ ~omu
g
IUPAC name: methanoic acid ethanoic acid benzenecarboxylic acid
common name: formic acid acetic acid benzoic acid
i ¢ 7
C C C
o= = L -
Carboxylic Acid Salt: H~ O Na* CH; O K' | N0 Nat
P
IUPAC name: sodium methanoate potassium ethanoate sodium benzenecarboxylate
common name: sodium formate potassium acetate sodium benzoate

0952 Al slowBl L9 15x5T ol ol Ly GleanSonSIl oSl (6% wsbadarlly disl sluasSl) gl sloidl dpon 9 11g)S35
L)l HenSUl 9 dlinSenSl degazall yolaall oSl

? 0
A2 I
FH3§H2§3H2(;H2(;H5 I ~OH o )
e O CH; CH~ ~OH
‘systematlc nomenclature |
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carboxylic acid alcohol ester

Specific Example
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Acid-Base Reaction

(Neutralization Reaction, involves the formation of a neutral water molecule)
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Ordinary Light

light waves oscillate
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Plane-Polarized Light

light waves oscillate
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light normal polarizer plane-polarized

source light light

Polarizer

Polarized wave

Non-polarized wave
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MonosaCCharides . + 3C, Triose
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Polar head

Phosphate group

Polarhead  ngonpolar tails
(b) Simplified way to draw a phospholipid
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Nonpolar tails

(a) Chemical structure of a
phospholi

pid

Polar Nonpolar Polar
heads tails heads
==

Cell membrane

CH;0H
(|IHNH2
CHOH
CH=CH(CH);,CH;

Sphingosine
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CHNHCO(CH; )15.0CHy
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(|3H=(:H((:Hg)ﬂ(3H3

A sphingomyelin
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Glucocerebroside
Fatty acid unit l-|_‘ - X
ugar unit
R~ “NH
H3C(H20)12 = o] glucose
\/Y \ﬁ/ Sl ps
' 2
Hd H galactose
Cerebroside
(a glycolipid)
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cholesterol ester
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cdall o LSl

J . ESSENTIAL FATTY ACIDS SOURCES

Gesaluo¥) op0ll dpoally AND THEIR PROPERTIES

OMEGA 6 | | OMEGA 3 Hats,
Linoleic acid | | Linolenic acid "“b“.:,",;.';:’“"‘
. ' ¥ %k %k ‘
ezl 8 Graasll NS 2ai B o oil, e Elcosapdnta ] ity fish, fish ols
0S5 O ligoygll dgandy Wl 1 = Fasomiany

J duclinll O bbuuwdlg O bgiwall
- T - * Alcohol,tobacco, trans fat and certain drugs prevents
steps marked with *, so the use of these st ins the fits of
. ga 3 and ga 6 ibit enzymes that transform them).Moreover, an
NS lJL@.aJiIg ) |).coi l excess of omega-6 (fried, animal fat, a lot of oil, pastries, margarine, etc.)
. produces an excess of AA and infi y 3.

JormdeSIlcwlg)2-

Ologllly 8l Olguas yehai 6 L Lgil

| Gallbladder

clo
[ Normal artery Artery with plaque build-up

Jorid oSIl o> rdba sl e linigdI3-
Triglycerides

Oligioll 3o (ae85 b O olool JSubn pl Lojdly 8 Jostunsl oS U5 a2y
BUSI Gasiie Lisdl osgxdlg(HDL) &SIl e Lin sl o9l i sl Protein
(LDL).
Phospholipids
glas)l " 28ll" Jg yiwrdeSIly 8sle 4] HLide(HDL). &8LsII e il gyl JoyiaugeS

At loa)l &iSally dpgondl dscoBly il Golyoly Lol shs o JI83 3BHDL JsyiudsS leius Free cholesterol

Cholesterol bound
to fatty acids
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o At I Do Lo W L3l el

?OOH
Amino growp — H,N C—H

(-NH2). dJol duisol degazall

(-COOH). JsuSaySJl dcgannl]

COOH. J 8y5lnall 92,801 855 L Lol yg0,SUl 5,50 The amiine acids differ—— R
. in their R groups

(H). 903401 850 An aamino acids,
the building block of proteins

R). degomo) dusilol dlululil
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Al bulgy)l dawlgs pasdl lgas) go duiell Goles 3l -

ALl diwo 8l Lolos3l 590y wllais|

amino acid codes amino acid codes
Alanine (Ala, A) Leucine (Leu, L)
Arginine (Arg,R) Lysine (Lys, K)

Asparagine (Asn, N} Methionine (Met, M)
Aspartic Acid (Asp,D) Phenylalanine (Phe, F)

Cysteine (Cys,C)  Proline (Pro, P)
Glutamic Acid (Glu,E)  Serine (Ser, 5)
Glutamine (Gin,@  Threonine (Thr, T)
Glycine (Gly,G)  Tryptophan (Trp, W)
Histidine (His,H)  Tyrosine (Tyr, Y)
Isoleucine (lle, 1) Valine (Val, V)

o3l yolas 3l Wlhlais160: JSall

(dadll 4565 O Ugls Aol Golas3l) Casll L5LI U3l
6939)4-\5-6-.!5(.70»'

l COOH .
LR ] | + |
— | - H2NE> H3N — | — C
J )
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oI Golasdl Casinal

1. Aliphatic amino acids (having no aromatic ring structure)

1.1 Non-polar

(l‘OOH COOH (|‘OOH
[
H:N'_(}‘—_H H}\'_ l<_H H'_,X_(|‘—'_H
H v y
CH; /(.I-\I
H.C CH,
Glycine Alanine Valine
(l*oon COOH COOH
HEN—(lf‘——H H.N—C—H H,N—C—H
(,"HZ (’:.’H_CH3 THZ
CH-
/C H P —
H,C \CH3 CH, CH,—5—CH;
Leucine Isoleucine Methionine
(A sulfur containing amino acid)
1.2 Polar
COOH COOH (|?OOH
H}\'_(I'_H H,N—C—H H;N—C—H
CH,0H (l'H‘OH CH,—SH
CH; Cysteine
Sarie Th i (A sulfur containing amino acid)
COOH
COOH
HN~C—H
H;N—C—H 2
K ™
H,C—C—NH, CH,—C-NH,
Asparagine Glutamine
COOH
COOH
H,N -—(]"—H
H,N—C—
2 " CH,
H,C—C-OH CH,—C-OH
Aspartic acid Glutamic acid
COOH (|00H
H.N—C—H H:.\'—(| -~ H
N
CH, CH, 1 -
e , | o
(H!'( Hz'CH:'.\Hz ('H:"(H1__\.H xH:
Lysine Arginine
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2. Aromatic amino acids: containing an aromatic ring

(I'OOH COOH
H}\'_CI_H H:.\'“C’“H
CH, Cl‘Hg
OH
Phenylalanine Tyrosine

3. Heterocyclic amino acids

Cl‘OOH
- COOH
(|03H | HZN—CI.'—H
H_\./(- H;N—(]‘_H CH,
CH,
"
Proline N ™= " / N
(The only amino acid i\
which has a secondary \_NH =
amino group) Histidine Tryptophan
o3l GolasW & ol aslaslly dutlyall clalSIN7.1.2.
Mirror
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o W&y @ O G M
L. duigel poleal e le a3yl

» »

L-0- amino acid D-g-amino acid
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D-. &sll alasiiwl eiy o3l Lol Glea-NH2 degasall cilS 13]0

L-. Goll plasuinl @iy unl Colsl Glea-NH2 degamall cols 13)s

a9 4)Sl L Gl az B 83g2gall i HLo (el ool (19S5 lg) Dlisigrdl L9 8392 9all dpigeBl GolasIle
D. 655 Lg) dgusdl lslawll
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L
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I
0
3>y Gisel paead JuwSeySll degoazo Jelas 4%
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R! H R?
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£S5

176




Machine Translated by Google

ool 7. 1.4.

Al o Ohgims day)l Gle Badzall dpigyl dul Caog (Say-

- daclylly &1llg &gililly ddo¥l &l aubaill

1. Primary

structure 4. Quaternary
[Pro structure

|Lys .Secondary 3. Tertiary
Thr structure structure

Ala : s
Trp % el —

Gly

Lys a Helix
Ii'/'a'u

Amino acid Polypeptide chain Assembled subunits
residues

Primary Describe the sequence of amino acid residues.

Describe the local folding of the polypeptide chain to form
Secondary repeating patterns.

Tertiary Describe the three-dimensional folding of a polypeptide.

oy i te i Al Describe the assembly of two or more polypeptide subunits.
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Primary structure
amino acid sequence
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a-helix B-pleated sheet B-turn
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Polypeptide backbone
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CH, — CH, — CH, — CH, — NH;* “0— C—CH,

00 LoM &l Akl 9 deganall p——
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Hydrophobic
interactions
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Hemoglobin
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Polypeptide
chain
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Collagen
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COOH COOH COOH COOH
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sickle cell disease o iy iy bl ga

Normal red blood cell
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L-Asparty-L byttt sighel Lol 28

200

CH, 0

9i M»BG'D L)—Uwi vae> Jladwla-L. JSi beg) ¢ o‘}” s 1SS
ool 50 B 0 Gdre Z US| G| Gariee 3l el IS (505

183




Machine Translated by Google

Oloypil7.2.

didbbgg @33l duin’/.2.1
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( An uncatalyzed
reaction has
greater activation
energy than does a

catalyzed reaction.
—4

Uncatalyzed
reaction ¢

X

Reactants

Free energy (G)

There is no difference
in free energy between
catalyzed and
uncatalyzed reactions.

Catalyzed ™
reaction

Products

>

Reaction Progress
Sl oy il dBlb 6 ,.0ul650 JSuall
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Enzymes

|
! }

Simple protein Conjugated protein
(Active) (Holoenzyme)
|
'
Apoenzyme Cofactor
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Factors affecting ENZYME activity
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BIG influence h _ A .
More heat = More kinetic eneray = higher rate Enzymes have optimum pH = maximum activity

If higher/lower
optimum {! P
. g e H+ in acid / OH- in alkaline

But if too high can interfere enzyme structure
The enzyme will be denatured ; The enzyme will be denatured
Temperature P
Enzyme concentration Substrate concentration

steady Increase If substrate avalable

Rate of reaction

All enzyme

If substrate is Bmhed are used

Increase enzyme concentration
=increase rate of reaction

Increase substrate concentratio
=increase rate of reaction

Rate of reaction
Rate of reaction

ENZyme concentration SULSLIAtS CONCHNITALion

**Until substrates amount are limited** **Until active site of enzyme are used**
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Ubiquitination | Ubiquitin and
system

A

a0, o \ - , o VT

i M Degraded

Misfolded Ubiquitinated protein
proteins protein P ace

Protein bound
to proteasome

Misfolded proteins can be targeted for destruction by ubiquitination. (From Biochemistry,
by R. H. Garrett and C. M. Grisham, Brooks Cole, Cengage Learning, 2010, p. 1004.)
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1 M Essential for humans 18
B Suggested to be essential for humans

1 Nonessential for humans He
10

2 Ne
18

3 Ar
36

4 Kr
54

5 Nb B Tc Xe
55 || g || 57 || 722 (|7 || 76 |55 || 76 |77 | 78 || 79: 7m0 | &% || & || 88 | Bk | &5 || s

s/Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

87 as 89 104 105 106 107 108 109 110 im 112 113 114 115

7IFr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Uub Uut UuqUup

Ll )9l Jpazdl polic L0ni81: JSitdl

OBl g 9 poliall cuws15: Joamdl

Element Symbol Percentage in
Body
Others Oxygen o} 65.0
Carbon Cc 18.5
Nitrogen Hydrogen H 9.5
ydkogen Nitrogen N 3
Calcium Ca 1.6
Phosphorus P 1.0
18,5% ——Carbon
Potassium K 0.4
‘. Sulfur s 0.3
Sodium Na 0.2
Chlorine Cl 0.2
Oxygen
Magnesium Mg 0.1
Trace elements include iron (Fe), chromium (Cr),
cobalt (Co), copper (Cu), fluorine (F), iodine (1),
manganese (Mn), molybdenum (Mo), tin (Sn), less than 1.0
selenium (Se), silicon (Si), vanaaium (V),
and zinc (Zn).
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