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Introduction to organic compounds

« Carbon-based molecules are called organic compounds.
Methane (CH4) is the simplest organic compound
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The four single bonds of carbon point to the corners of a tetrahedron
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— Carbon can bond to four other atoms and branch
to four directions. It may form chains or rings.
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— Compounds composed of only carbon and
hydrogen are called hydrocarbons.

bid (a5 )28 5 05308 e Al gall QLS pall g Glall (0 JS ey —

Sl g3 S g pulell
e "““\\_\ v "_"“‘\_ .-*"’/__ \\
(H ) H . H)
( " _C :'{H\" (/I:I\ \‘cf'(‘;H:\
Hiclc(H) HJC|[H)
\/4.—_ f’.:_—‘.%\»h_,/ A __/‘Z.E_:(.\x_;-/
(H ) H  H |
._\\\h__///; _\\E_—J / ‘-._\\\5-__///;
Ethane Methane

This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020



Functional groups: groups of atoms that participate in chemical reactions and

determine the properties of organic compound.
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SOME COMMON FUNCTIONAL GROUPS
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(4) classes of large molecules important to organisms:
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« Carbohydrates* ci.», 50

* Proteins* cus,

o LipIds* (ysadl) ol

 Nucleic acid* i, sl
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These are called large molecules or Macromolecules or Polymers
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 Polymers are broken down to smaller
molecules called monomers by a process,
hydrolysis (addition of water molecule)
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Dehydration reactions build a polymer chain
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1- Carbohydrates RV

The term carbohydrate was originally used to describe
compounds that had the formula CH,O.

Carbohydrates range from small simple sugars
(monosaccharides) to large complex sugars
(polysaccharides)
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Carbohydrates contain (3) major categories of molecules:
monosaccharides, disaccharides, and polysaccharides.
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1- Carbohydrates Sy S

 Carbohydrates range from small sugars
(monosaccharides) to large sugars (polysaccharides)
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* Monosaccharides are the fuels for cellular work have a
formula that contains hydroxyl group (OH) and a carbonyl
group (CO) and is a multiple of CH,O. Sugar
monosaccharides include: Glucose — Fructose — Galactose
— Ribose (in RNA) & Deoxyribose (DNA).

 Glucose and fructose are isomers that contain the same
number of atoms (6 carbon long) but Iin different
arrangements.
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« Two monosaccharides are linked to form
disaccharide. Examples of Disaccharides:

* Sucrose (table sugar or cane sugar) : glucose + fructose
« Maltose : glucose + glucose

« Lactose (milk sugar) : glucose + galactose
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Polysaccharides are complex carbohydrates composed of
numerous monosaccharides combined through the loss of
water molecules.

Starch and glycogen are polysaccharides composed of
glucose monomers.
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Starch & glycogen are used by plants & animal for energy
(storage carbohydrates).
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Cellulose and chitin are polysaccharides which form plant cell
walls and insects exoskeleton (protective polysaccharides).
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Lipids AR

 Lipids are a group of naturally occurring molecules that

Include fats, waxes, sterols, fat-soluble vitamins (such as vitamins

A, D, E, and, K), triglycerides, phospholipids. The main biological

functions of lipids include storing energy, signaling, and acting as

structural components of cell membranes

« Lipids composed largely of carbon and hydrogen. Lipids contain

twice the energy as a polysaccharide has.
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 Lipids do not mix with water (insoluble in water = hydrophobic)
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- Fats are large lipids made from glycerol and fatty acids.

Fats main function is energy storage.
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- Example: Triglycerides <324l o2l are fat molecules consist

of one glycerol molecule linked to three fatty acids
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* In human body, high levels of triglycerides in the bloodstream

have been linked to arteriosclerosis ol 3l wlat and, by time,

the risk of heart disease «lall (al i and stroke 4l 4. 3Y)
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Fatty acids, are made of a hydrocarbon chain that terminates
with a carboxylic acid group.The fatty acid structure is one of
the most fundamental categories of biological lipids, and is
commonly used as a building-block of more structurally
complex lipids. Fatty acids are either:

1) Saturated fatty acids axis a2

* The hydrocarbon chain without double bond (=).
* Solid at room temperature.
* High melting point.
* Occur in most animal fats.

2) Unsaturated fatty acids i e e

*The hydrocarbon chain contain one to more double bonds.
* Liquid at room temperature.
* Low melting point.
* Occur in most plant cells.
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Phospholipids are class of lipids structurally similar to fats and a major
(key) component of biological membranes (cell membranes)
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Phospholipids contain (2) fatty acids attached to glycerol.
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Steroids (stereos = solid) are lipids in which carbon
skeleton contains (4) fused rings.

Examples of steroids include:

Lipid cholesterol

Sex hormones estradiol (female) and testosterone
(male).

Cholesterol is an example of steroids and is an essential
structural component of animal cell membranes.
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Anabolic steroids are drugs that have similar effects

to testosterone (steroid male hormone) in the body. They

Increase protein within cells, especially in skeletal muscles

(buildup muscles).
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Use of these substances can cause serious health problems

such as liver damage and high blood pressure.
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Proteins s, 4

Proteins are large biological molecules. Proteins

perform a vast array of functions within living organisms.
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Tens of thousands of different proteins are found in your
body. The most important are enzymes that speed up all
reactions in cells
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Proteins are polymers of amino acids joined together
by peptide bonds. There are 20 different amino
acids (building blocks of proteins) that make up
essentially all proteins on earth. Thus, the
characteristic that distinguishes one amino acid
from another is its unigue side chain.
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Each of these amino acids has a fundamental design
composed of a central carbon (also called the alpha

carbon) bonded to:
om gl e 8058 (08l 4260 o 1) Al ale-Y) :

a carboxyl group (COOH): makes it an acid 5,5,z

an amino group (NH,)
a unigue side chain or R-group: Distinguishes each of the
(20) different amino acids

H
H O General structure of an
\N C C> C// ; ma‘mMino au(;i\dus A
H/ \OH T ¢ =
Amino R
Group Carboxyl

group
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Proteins are either:
Structural Proteins &S ; &l -

Proteins in fibers that make tendons b ;31\ &ligaments o, ;Y\

Defensive Proteins dsbs Silw,

Antibodies 35l quY\of the immune system _gll! jlgl]

Signal Proteins (communication) &,la| Sl

Hormones &b g0 o )

Transport Proteins 3L uLu P j}S\:
Haemoglobin ¢yl jgéj\ ¢sy=in red blood cells | ,&-! r,\S\ LMs-

Storage Proteins &;d-| Slus o JI:
Protein found in: Plant seed - egg white =)\ sl - milk
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« A protein shape depends on (4) levels of structure
S o Sl Bl gl o K T Ss
— Primary structure Joyl S

Primary structure is a unigue sequence of amino acids.

— Secondary structure S5t SR

Polypeptide chain can fold back on itself in a number of ways
give secondary structure called alpha helix.

— Tertiary structure S SR

The term tertiary refers to folding of peptide chain in three
dimension giving final three dimensional shape of a protein.

— Quaternary structure S SR

Protein consists of 2 or more polypeptide chains and quaternary
structure results from association of four protein subunits.
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Frirmary structure
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Hemoglobin and collagen has quaternary structure
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Nucleic acid Sas sk

* DNA (Deoxyribonucleic acid) and RNA (ribonucleic acid)
are the 2 types of nucleic acid.
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* Nucleic acids (DNA or RNA)are composed of nucleotides .
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- A nucleotide is composed of (3) parts:
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- 5—Carbon Sugar (pentose sugar) called ribose in RNA
and deoxy-ribose in DNA
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- Phosphate group  <law b de sease
- Nitrogenous bases 4 i acl 6

nucleotide
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Ribose and Deoxyribose
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= A sugar-phosphate backbone is formed by covalent bonding

between the phosphate of one nucleotide and the sugar of the

next nucleotide
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= Nitrogenous bases extend from sugar-phosphate backbone
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Table; Similerities and Differences between DINA and BRNA

Feature DNA RMNA
Mumber of strands in s 1
molecule — —
Type of sugar in Deoxyribose Ribose
nucleoctide Y e ——
Mitrogenous bases A, C, I:Zity AL C, GU_.J)
contained
Subunits Nucleotides MNucleotides
Mucleotide components Supgar, base, phosphate Sugar, base, phosphate
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DNA consists of (2) poly-nucleotides twisted around each other in a
helix
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Seqguence of the four nitrogenous bases in DNA carry the genetic
Information

A ol 3l Jasy Ball (aes 8 duiia g yiil) ac ) gal) Judos o
DNA programs cell activities by directing synthesis of protein

DNA information is transcribed into RNA, a single-stranded nucleic
acid, information on RNA is then translated into proteins
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A particular nucleotide sequence on a DNA that can instruct is
called a gene
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Nucleus Chromosome
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Matter
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Matter Is Composed Of Chemical
Elements
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Organic Compounds (Molecules)
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Organic Compounds
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Hydrocarbons
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Carbon Skeleton
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Carbon Skeletons can be branched or
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Hydrophilic (Water-Loving)
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This means that they are soluble in water,
which is a necessary prerequisite for their
roles In water-based life
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Hydroxyl Group—consists of a
hydrogen bonded to an oxygen
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Carbonyl Group—A carbon linked by a
double bond to an oxygen atom
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Carboxyl Group—Consists of a carbon
bonded to A hydroxyl group and double-
bonded to an oxygen
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CrianS 5L A Ayl s Jai yi g LeS JansS 5 gl

Amino Group—Composed Of A Nitrogen
bonded to two hydrogen atoms and a
carbon skeleton
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Phosphate Group—Consists of a
phosphorus atom bonded to four oxygen
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Carbohydrates )y g0 S
Proteins it gl
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Macromolecules Because of their large
size. They are made from identical building
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The building blocks are called monomers
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Dehydration Reactions, Which remove
water
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Polymers Are Broken apart by
hydrolysis, the addition of water
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All biological reactions of this sort are
mediated by enzymes, which speed up
chemical reactions In Cells
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Dehydration Reaction slal ¢ 3 el
Hydrolysis slalall f gaaill
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Disaccharide In a dehydration reaction
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An example is a glucose monomer
bonding to a fructose monomer to form
sucrose, a common disaccharide
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Starch is a storage polysaccharide
composed of glucose monomers and
found in plants
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Glycogen is a storage polysaccharide
composed of glucose, which is
hydrolyzed by animals when glucose is
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Cellulose is a polymer of glucose that LA jaa 558 6 Ssls el s e B)ke bl
forms plant cell walls el

Chitin is a polysaccharide used by
Insects and crustaceans to build an
exoskeleton
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Lipids are water insoluble (Hydrophobic,
or water hating) compounds that are
Important in energy storage They contain
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twice as much energy as a polysaccharide Baseiall SIS
Fats are lipids made from glycerol and O A58 Glanlll (e & 53 (S 30 g B )1 5 Ganall) () gl
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Unsaturated Fats : they have fewer than
the maximum number of hydrogensn

ie-Pracaniation 1o Laoraotiy
T CTTCXATO00CT

VA

haoanmact
z SCTTICSICT ZUTJIJTZ0UZ0

e 5 LY Bl e (50l Syl 238 e
O s onell AS)) 2l e J8 aae

=2041.0/2020

ST

TCSTTITATIOTT IS crrroe




—lhaall Ciy

C ‘L!‘AA“

Fats with the maximum number of
hydrogens are called saturated fats
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Phospholipids are structurally similar to
fats and are an important component of
all cells . For example, they are a major
part of cell membranes, in which they
cluster into a bilayer of phospholipids

LSl e o5 LS i G G saall 4y ) i) Claalll aglis
aae M ala () 5Se & JUall dass e AdalAuy)

A ) shuadl) () gaall (pe (piiada B o aeat dua 4y 4]

Steroids are lipids composed of fused
ring structures
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Cholesterol is an example of a steroid
that plays a significant role in the
structure of the cell membrane
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Anabolic Steroids are synthetic variants
of testosterone that can cause A buildup
of muscle And bone mass
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Protein is a polymer built from various
combinations of 20 amino acid
Mmonomers
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