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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. Sy reacions. Alcohols, ethers.
Polyhydric alcohols.

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

A | Carboxylic acids and their derivatives: amides, nitriles,
prl : .
anhydrides. Esters, fats, lipids.

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

O O

J;t ét
TH H:C~ TCH,CH;
benzaldehyde methyl ethyl ketone

O O

j ét
H:CT ~OH H.C~ TOCH,CH;

acetic acid ethyl acetate



Naming carboxylic acids

1
V\iGGH 1 COOH
vljr/

Z-ethylpentanoic acid Fbromo-2-ethybutanoic acid
iD0H [ 5 P
iO0H
Z-cywlhbherenecarboxrvlic acid I

bromo-Z-methvibenzoic ack

Simple carboxylic acids are named as derivatives of the parent alkane, using the

1.

2.
3.
4

suffix -oic acid:

Select the longest continuous carbon chain, containing the carboxylic acid group, and
derive the parent name by replacing the -e ending with -oic acid.

Number the carbon chain, beginning at the end nearest to the carboxylic acid group.
Number the substituents and write the name, listing substituents alphabetically.
Carboxylic acid substituents attached to rings are named using the suffix -carboxylic
acid.



Naming carboxylic acids

'ﬁ 0
I
HCOH CH,C0H
methanoic acid ethanoic acid
¢ conuron narne: formic acid) [ CONLTI0N narne ;. acetic acid)
2 I
,U\/ ZOH
HO
J-methylpentanoic acid benzoic acid
ioH
i
Hoo —C0H
Z00H .
ethanedioic acid
salicvlic acid {COMuT0n narme: oxalic acid)

[ COMLTI00 DAIe)

il

HGM

S-butenoic acid



Isomerism of carboxylic acids

| | ISOMERISM |
i

Structural Isomerism Stereoisomernsm
Or space 1somerism
(Geometrical isomerism)
' |

[Ch:lin] [Positiun] [Func'tional] Metamerisim




Synthesis of carboxylic acids

CH,

@ Mo, (HoO, heat
CH.CHLH, \ CHOOH

MO, JH,0, heat

-

M0, JH,0, heat /

enzvlie carbhon must kave at east one hwiroren.




Synthesis of carboxylic acids

H
Cl., Ha B0,
H.0H i Jones' Reagem}

ar Haicrzi]?
CHACOOHH,O

Glﬂﬁ H, 80,
{Ju:unes Eeagent}

ar HaECIECI?
CHA,COOHH O
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il

H + Az
@)‘\< 1~~TI—13.'H2'DI @)‘\3
metallic silver iz

deposited I a thin
"mirror " coating




Synthesis of carboxylic acids

R H + E
P K M0, HyO
5 ='3h = }:ﬂ ==
H Hio
H . H
H..0
ﬁf”‘ — mﬂ
H H




Reactions of carboxylic acids

R COOH + 20 5 [RCGC‘}E SN+ Fo
RCOOH + MadH s RCOOMa + HoO
RCOOH + NaHCO 5 SRCOONa + COo + HoO

1 v
IR—C—OH =2 R C—O0—C—R +H20

Falg
: Acid anhydnde



Reactions of carboxylic acids




Reactions of carboxylic acids

- O]
200
c -
0
CH,CO0H clf‘\ﬂ CHpol
@ h-
CooH COBY
FE1,




Reactions of carboxylic acids

COOH

CH,CO0H

cO0H

Oy~ OF
+
ROH, H o
GHEG —OR
Oy ~OCHs
CH,HM,
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Carboxylic acids derivatives

I S
R)LOH R)J\X R 0" "R
Carboxylic Acid  Acid Hahde Acid Anhydnde
(X=F,CLBr,I)

L. oL
' R_CEN
R “OR R- “NH,

Ester Amide Nitrile



Acid anhydrides




Acid halides (haloanhydrides)

LialH
4 %DH

7N




Carboxylic acid amides

H.i3 =
i HY 0 ‘-} ch ﬁ@
H, H, J;
R .
H *‘ﬂ“‘H l
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Nitriles

HYH,0 h q
/ J\OH

— =N o
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_Esters and fats E




~

O—0O

N

Esters

~

Rl

Esters are chemical
compounds consisting of

a carbonyl adjacent to an ether
linkage. They are derived by
reacting an oxoacid with

a hydroxyl compound such as
an alcohol or phenol.



Esterification Reaction

o] 0
‘C‘: R —_— ‘C‘: + HO_CHg
R’/ RO’/ R'/ \OH
Ester Carboxylic Acid Alcohol

Esters are named as if the alkyl chain from the alcohol is a substituent.

No number is assigned to this alkyl chain.

This is followed by the name of the parent chain form
the carboxylic acid part of the ester with an —e
remove and replaced with the ending —oate.

I

0O—0

CH, e CH,CH;
e o H.CH,C~ o0~

Methyl ethanoate Ethyl propanoate



Nomenclature of Esters

Esters are named as if the alkyl chain from the alcohol is a substituent.
No number is assigned to this alkyl chain.
This is followed by the name of the parent chain form
the carboxylic acid part of the ester with an —e
remove and replaced with the ending —oate.

Nofice thatin this case the oxygen attached to a single carbon via a double bond is

a chain of 3 carbons attached to the end carbon in the chain of 3 carbons, hence “propancate”
is a“-propyl” or "propan-"group It may help to remember that the “-gate” in the name of the ester is attached to the group

gee the alkans: propane {often a carbon chain) to which the “o” for oxygen is double- bonded to the end carbon.

WH o ww HOH H
-~

H-C-C—-CZ (. o oo

oo O-C—-C-H H-C-C-H H-C-C-C-H
H H -5 o o1
H H Mo HHH
ethyl propanoate ethane propane

a chain of 2 carbons
is an "-ethyl™ or "ethan-" group
zee the alkane: ethane



Nomenclature of Esters

Esters are named as if the alkyl chain from the alcohol is a substituent.
No number is assigned to this alkyl chain.
This is followed by the name of the parent chain form
the carboxylic acid part of the ester with an —e
remove and replaced with the ending —oate.

0O
|

/c“‘“o __CH,CHy

0O—0

CH,
He” o HEHE

Methyl ethanoate Ethyl propanoate



Nomenclature of Esters

propyl formoate

ethyl formoate

propyl propanoate

ethyl pentanoate



Reactions of Esters




Esters as odorants

o
1=

CH O CH H
Cﬁ-I ,ﬁ,-* o8 on \IDJ,____?lf E‘GHS
-~ '\-\.I::H
ey on C':H i | acetats (banana)
methyl salicylate GI_{ % H teharmnyl atetate Lhanana
(winter-green) o 'C1='3-=ﬁ, ~cHCHs
ethyl cinnamate (cinnaman]
.;:. 'ﬁ' )
I
CH,.. CH, . AHs ¢, GH, CH
Hz “OAGH CHy ~THy o o o P,
ethyl propionate (fruity) methyl butyrate n-butyl acetate (banana)
(pineapple)
0
ﬁ Q‘I:I% C.. CH, ©OH
C. CH, cH CH CH 0Hp o CH
- E*H&thﬁH%ﬂg S, o | 3

CH,

octyl acetate (orange-like) isoamyl butyrate (pear)



IC aclds

Fatty carboxyl

T=—i( =T
HIPIH
Tedim
HF&IH
HI&IH
HI&]H
TGz
HF&IH
HI&IH
HE&IH
HI&!H
Tmo—T
HI&IH
z=irx
.
HIPIH
HI&IH
o=t

5

Stearic Acid

HO



Formula

CH;(CH,),oC

0,H

0,H

0,H

CH;(CH,),C

0,H

CH;(CHQ) 13(:.1

0,H

Saturated

Common
Name

lauric acid

myristic acid

palmitic acid

stearic acid

arachidic
acid

Fatty carboxylic acids

Melting
Point

55°C

69 °C

76 °C

FATTY ACIDS
Unsaturated
Common
Formula
Name
CH,(CH,);CH=CH(CH,),CO,H palmitoleic
acid
CH;(CH,),CH=CH(CH,),CO.H oleic acid

CH;(CH,).CH=CHCH,CH=CH(CH,);CO, [ .. .4

H
CH,;CH,CH=CHCH,CH=CHCH,CH=CH linolenic
(CH])"COQH acid
CH,(CH,)(CH=CHCH,),(CH,),COH arac;lclﬂfmc

Melting
Point

-11°C

-49 °C



Fatty carboxylic acids
Fatty Acid Structure

Carboxyl 0 0 0 O
group N C/ N C//
Hydrocarbon
chain
(a) (b)

Q0999 9 99000 Q0 9

) V
Saturated Mixture of saturated and
fatty acids unsaturated fatty acids

(c) (d)



Reactions of esterification

mld group
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Reactions of esterification

A Q

H-C-O-H H - Q|- C - chain of carbions, hydragens
I O

H-C-O0-H H - Q|- II:I' - chain of carbons, hydrogens
i 0

H-C- O-lH H-0Ql C - chainof carbons, hydrogens

H h_--'-—.b_ iHD
T H H H H H HEH H
" | g } I I I I I
glycerol 3 fatty acids H—C—8H / g—C—C —0—1 e
: ¥ [ I
H H | H H H
. H H H H H H HH H
R
H=C—CH SRS e R gt — g <H
- 2 ko o4 ]
H H H | H H
| Mo MW oH W on
H_':"”H ' = I -H

alhycero Fany Acds



Reactions of esterification

A

]

/\/\/\/\/\/\/\C_Q_(T“,_H
|

ANAANNANNANE-0-C-H
|

ANANNANNE-0-C-+

H
3 Fatty Acids + Glycerol



Physiological role of fats

\e

Vitamins A, D, E, and K are fat-soluble,
meaning they can only be digested,
absorbed, and transported in conjunction
with fats. Fats are also sources

of essential fatty acids, an important
dietary requirement.

Fats play a vital role in maintaining
healthy skin and hair, insulating body
organs against shock, maintaining body
temperature, and promoting healthy cell
function.,

Fats also serve as energy stores for the
body, containing about 37.8 kJ (9 cal)

per gram of fat. They are broken down in
the body to release glycerol and free fatty
acids. The glycerol can be converted

to glucose by the liver and thus used as a
source of energy.
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Phospholipids

\ / HO \ /
N+_ N+— NH3+
> b HO S )
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Lipid Bilayer

Paolar,

Nonpolar,
hydrophobic,
fatty acid "tails"

Polar,
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Cell Membrane

Structure of the Cell Membrane

Cutside of ceall

Carbahydale
chans

Lipid
Bilayer |

Teanapod

Praler Phozsbalbpids

Inside of cell (cytoplasm)



Cell Membrane

Extracellular Fluid




What shall we do next?

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.

Apr 1 | Carboxylic acids and their derivatives: amides, nitriles,
anhydrides. Esters, fats, lipids.

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