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What shall we do?

Introduction to organic and biological chemistry. Classes and
[ Feb 19 J nomenclature of organic compounds. Saturated and unsaturated
hydrocarbons. S; and Adc reactions.

Aromatic hydrocarbons. Orientation in the aromatic ring. Halogen
[ Mar 4 J derivatives of hydrocarbons. S, reacions. Alcohols, ethers.
Polyhydric alcohols.

( Mar 18 \ Carbonyl compounds — aldehydes and ketones. Carbohydrates.

| Carboxylic acids and their derivatives: amides, nitriles,
Aprl :
anhydrides. Esters, fats.

[ Apr 15 ] Amines, aminoacids, peptides. Heterocyclic compounds and their
biological activity.




Aromatic
hydrocarbons



Structure of the benzene ring
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Names of main benzene derivatives

CHs CHO
@/ toluene O/ benzaldehyde

OH CO0OH
O/ phenol O/ benzoic acid
[\ H5
O aniline
CH-

benzonitrile

0
C‘M.
O/ acetophenone

ortho-xylene

CH=CH,
O/ styrene

: JCM
@i [:Hg
CH;



Naming benzene derivatives

] BEr

Chlorobenzenes Brormobenzene Iodobenzene

CH.

CH,

Cl Cl

2-Chlorotoluene 3-Chlorotoluene 4-Chlorotoluene
(o-Chlorotoluene) (m-Chlorotoluene) (p-Chlarotoluene)



Synthesis of aromatic compounds
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Reactions of benzene — S; reactions
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Industry of benzene derivatives

Benzene

Chlorobenzenes

= Ethylbenzene * Slyrena Polystyrenas
\Celone Polycarbonates
Cumeng *  Bisphenol A
Epoxy resins
Phenol
o Cyclohexane » Phenolic resins
#  Adipic acid - Mylon 6-6
Aniling
»  Caprolactam Mylon 6




Orientation in the benzene ring
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Orientation in the benzene ring
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Naming halogen derivatives

ik
HSC—CHHE HSC—?—Cl
l
Ethylidene dichloride Iso-propylidene dichloride

IUPAC 1 1,1-Dichloroethane IUPAC 2, 2-Dichloropropane

| EH3 Br
Br
;
lodobenzene 4—Bromotoluene 1,2-Dibromobenzene
(o—Bromaotaluene) (o—Dibromoaobenzene)
CH;_CI CH; - EH; - EH; —1 CH=CH - CHEEIr

0 ©

Benzyl chlaride 1-lodo—3—phenylpropane 3—Bromo—1-phenylpropene



Isomerism of the halogen derivatives

- [1SOMERISM

| 1
Structural Isomerism Stereoisomerism
Orf $pace 1somerism

(Geometrical isomerism)

| | |
Position Functional Metamerism

CH=

CH
3 CHa—t—Br
CH3CHZCHSOHEr CH3—CH—CHoBr -.J:r |

13

L-8romobiutans 1-Bromo-2-methylprogane 2-Bromo-2 -methyipropane




Isomerism of the halogen derivatives

- [1SOMERISM

| 1
Structural Isomerism Stereoisomerism
Orf $pace 1somerism

(Geometrical isomerism)

y | | |
Chain [Positi{m] Functional Metamerisim

CH3CHSCHoI CHsCHCH=
—: > |
1

1-Indopropane 2-lodopropane




Reactions of halogen derivatives

R-NH,, (R),NH, {R),N, (R), NX @R




Reactions of halogen derivatives

! =R=0H + KX (hydrolysis)

AgOH
—= R—OH + Ag X
maoist Ag,0 (H,0)
_ﬁﬁ.‘*_’ R—NH, + HX (ammonolysis)
il HCIY -
dil HCI' A » RCONH, (partial hydn
or {NED'H + Hi'D;} amide °
KO dil HCI
Al KON =N —— = RCOOH
— KX . boil carboxylic acid
nitrile
H,/Pd or LiAIH,
: — = RCH,NH,
R-x — . or {MNa + EtOH)} Mendius redn. 19 amine
alkylhalide | 1o AcCN .
i R-N=( Na+ EItGH] = R-NH-CH,
isonirrile reduction 20 amine
Mglether {reflux) -
glether {r ux.____ R=X% -R-R
I,—catalyst —Mgx, alkane
Nalether .
= B—R + Na X (Wurz reaction)
heat alkane

Oeon
- @—R + Ma X (Wurte-Fierig's reaction)
ether/heat :

ether/reflux

© + anhyd, AICL, g
— ©/ + HX {Friedel-Craft reaction)

R'OMalaleohol

#= R—0O—R'+ NaX (Williamson's synthesis)
cther

[H] {Zn « dil HEL

=R—H + HX (reduction)
or {Zn—Cu + EcOH)






Structure of alcohols




Naming alcohols

Origin: from arabic J=<! (al-kuhl)

SR D P W R
cHsoHzorron 2 Ot O CH, “CH, o,
n-propyl alcohol isopropyl alcohol
or propan-1-ol or propan-2-ol OH isobutyl sicohol fort-army slochol
or 1-propanal or 2-propanal or 2-methylpropan-1-ol o 2-methylbutan-2-ol
cyclohexanol, a or 2-methyl-1-propanol  Or 2-methyl-2-butanol
A primary alcohol A secondary alcohol S&condary alcohol A mt Aferiary sloohol

Classification of alcohols:
e primary
e secondary
e tertiary



lsomerism of alkenes

- [1SOMERISM
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Structural Isomerism Stereoisomerism
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Synthesis and reactions of alcohols

Ether (Fropoxyethane)
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Diethyl ether

Ethers

g
CH,CH—0O—CHCH,
Diisopropyl ether

CH 3—0—4:?—{2‘11 ;
CH,

tert-Butyl methyl ether



Physiological role of alcohols

Ethanol in alcoholic beverages has been consumed
by humans since prehistoric times. The
consumption of large doses of ethanol

causes drunkenness (intoxication). Depending
upon the dose and the regularity of its
consumption, ethanol can cause acute respiratory
failure or death. Because ethanol impairs judgment
in humans, it can be a catalyst for reckless or
irresponsible behavior. The LD, of ethanol for rats
is 10.3 g/kg.

Other alcohols are substantially more poisonous
than ethanol, partly because they take much longer
to be metabolized and partly because their
metabolism produces substances that are even
more toxic. Methanol (wood alcohol), for instance,
is oxidized to formaldehyde and then to the
poisonous formic acid in the liver; accumulation of
formic acid can lead to blindness or death.




Polyhydric alcohols - names

y” ™)
HHH
HH L]
| H-0-C—-C-C-0-H
H-0-C-C-0-H LT
H H HoH
H
Ethan-1,2-diol Propan-1,2,3-triol
[Ethylene glycol) (Glycerol)
\. v
OH
OH OH HO
OH o
HO O
HO OH OH OH
OH OH HO
OH

xylitol lactitol



Polyhydric alcohols - synthesis

Step 1.
R R e
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Polycondensation

w M =)
29 o 9

0 _ _H
=) HT " TO

n

polyethylene glycol



What shall we do?

Introduction to organic and biological chemistry. Classes and
[ Feb 19 J nomenclature of organic compounds. Saturated and unsaturated
hydrocarbons. S; and Adc reactions.

Aromatic hydrocarbons. Orientation in the aromatic ring. Halogen
[ Mar 4 J derivatives of hydrocarbons. Sy reacions. Alcohols, ethers.
Polyhydric alcohols.

( Mar 18 \ Carbonyl compounds — aldehydes and ketones. Carbohydrates.

| Carboxylic acids and their derivatives: amides, nitriles,
Aprl :
anhydrides. Esters, fats.

[ Apr 15 ] Amines, aminoacids, peptides. Heterocyclic compounds and their
biological activity.
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