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Goal:

Have Organic Chemistry become part of your
tool-belt for examining life and become
integral to your story telling



What i1s Organic Chemistry?



Organic chemistry is a subdiscipline within chemistry involving the
scientific study of the structure, properties, and reactions of organic
compounds and organic materials, i.e., matter in its various forms
that contain carbon atoms.!'! Study of structure determines their
structural formula. Study of properties includes physical and
chemical properties, and evaluation of chemical reactivity to
understand their behavior. The study of organic reactions includes
the chemical synthesis of natural products, drugs, and polymers, and
study of individual organic molecules in the laboratory and via
theoretical (in silico) study.



What is Chemistry?



Chemistry is the scientific study of the properties and behavior of matter.l'! It is a physical science within
the natural sciences that studies the chemical elementis that make up matter and compounds made of
atoms, molecules and ions: their composition, structure, properties, behavior and the changes they
undergo during reactions with other substances.!2Bll4l5] Chemistry also addresses the nature of chemical
bonds in chemical compounds.



Seminar Topic #1:
Chemical Bonds



The atom is the basic particle of the chemical elements. An atom consists of a nucleus of protons
and generally neutrons, surrounded by an electromagnetically bound swarm of electrons. The
chemical elements are distinguished from each other by the number of protons that are in their
atoms. For example, any atom that contains 11 protons is sodium, and any atom that contains 29

protons is copper. Atoms with the same number of protons but a different number of neutrons are
called isotopes of the same element.



Structure of Atom

© Electron



' Coulomb’s Law |
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Coulombic Attraction
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The pattern of systems in the universe to achieve the lowest energy
state 1s rooted in the second law of thermodynamics which states
that in any isolated system, the total entropy (a measure of
disorder or randomness) tends to increase over time, or at the very

least, remain constant.

Objects in a lower energy state have greater stability, and the
universe tends toward increased stability and equilibrium. When a
system transitions to a lower energy state, it releases energy, and
this process often leads to a more ordered and stable configuration.



Periodic Table of the Elements
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Positively
charged
nucleus

Negatively
charged
electron

Example: Carbon



https://www.youtube.com/watch?v=W2Xb2GFK2yc&t=271s
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Example: Carbon



Doesn’t occur



Octet Rule

The octet rule describes an atom's preference for
having eight electrons in its valence shell.

Atoms with more or less than 8 valence electrons participate in
chemical bonds to attain the octet.

Valence Shell: outer shell of the atom



n=4

Positively
charged
nucleus

Example: Carbon



[f an atom has an incomplete outer shell, it is considered to
be at a higher energy level and is more prone to reactivity.
Unfilled or partially filled outer shells create a situation
where the atom seeks to gain, lose, or share electrons to
achieve a stable electron configuration. This tendency to
interact with other atoms is the basis of chemical reactivity.



why are chemical bonds formed X !z

Images Quizlet Short answer In chemistry Class 9 Perspectives

About 199,000,000 results (0.48 seconds)

Why form chemical bonds? The basic answer is that atoms are
trying to reach the most stable (lowest-energy) state that they
can. Many atoms become stable when their valence shell is
filled with electrons or when they satisfy the octet rule (by
having eight valence electrons).

@ Khan Academy

https://www.khanacademy.org » chemistry-of-life » che...

Chemical bonds | Chemistry of life | Biology (article)



Octet Rule

The octet rule describes an atom's preference for
having eight electrons in its valence shell.

Atoms with more or less than 8 valence electrons participate in
chemical bonds to attain the octet.
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< ;:E;ectmnegativity: 2.55
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Electronegativity 1s the attraction an atom has for a
shared pair of electrons



Electronegativity
values have no units

1. # of protons (positive charge)
2. # of electron shells



Delta Delta
positive : negative

More electron
density



Government bonds

Support government
spending; risk based
on credit rating

Agency bonds

Issued by
government agencies,
often considered safe

Types of Bonds

© o

Corporate bonds

Raise capital
for companies;
risk linked to finances

Junk bonds

High-risk, high-yield
bonds from low-rated
companies

Municipal bonds

Fund local government
operations and projects

Zero-Coupon bonds

No interest,
sold at a discount,
return at maturity

W' Techopedia



Species Involved

Electrons

Interactions

Examples

Covalent Bonding

atoms

shared

Balance of attractive and repulsive
forces between atoms

Can be polar or nonpolar depending
onh atoms’ electronegativities

H,O (water)

Cl, (chlorine gas)

lonic Bonding

lons (cations and anions)

Taken by the more electronegative
participant

Weak electrostatic forces keep ions
bonded together

NaCl (sodium chloride)

CaCO; (calcium carbonate)
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Example: Carbon



Hybridization of CH, [BEYJUS

L







Blonic — show transfer of e-

Na“+Cl:—[Nal'+ [:CI:]

sodium atom

chlorine atom sodium chloride

iCovalent — show sharing of e-

" + .Gl —:Cl:Cl:

chlorine atom chlorine atom chlorine molecule



i Nonpolar

i Polar

B lonic

Bonding Animations

*Nonpolar Covalent Bond
e e are shared equally
* symmetrical e density
* usually identical atoms

*Polar Covalent Bond
* e are shared unequally
e asymmetrical e density
* results in partial charges (dipole)

ITonic Bond

e ¢- are not shared

e asymmetrical e- density

« real charges, not partial
charge
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atal Reactivity Increases




Activity: Defining Relationships as Chemical Bonds

Look at the two individuals described in the prompt

Think about electronegativity

« Think about imbalance around taking and receiving in the pair relationship
« What are the magnitudes of taking and receiving?

Based on the electronegativity of each atom and the difference in
electronegativity in the pair, label the type of bond relationships



Defining Relationships through Chemical Bonds Activity

Prompt: Your Best Friend

Jerome & Danny
Wang Dang

( ) Ionic
( x ) Polar Covalent

( ) Non-polar Covalent

Danny has been my best friend since middle school and have remained good
friends 15 years later. Although our relationship has been strong, there
is definitely an energy imbalance and I tend to be emotionally needy and
demanding of him when I need someone. For example, I will call him

expecting him to pick up irregardless of where he is or what he is doing,

even though talking on the phone is his least preferred form of
communication.
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