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SNFG Abbr. | Systematic name
O GalNAc | 2-Acetamido-2-deoxy-D-galactopyranose
O Gal D-Galactopyranose
‘ NeuAc | 5-Acetamido-3,5-dideoxy-D-glycero-D-galacto-non-2-ulopyranosonic acid

NeuAc @& ¢
3 GalNAc
NeuAcuGaI

symbol
|—atomic number
6 12.0111— atomic weight

- [Hel2s?2p?
carbon
l— name
electron

configuration

https://www.ncbi.nlm.nih.gov/glycans/snfg.html
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The atom and its subatomic particles

Subatomic .
Location

Particle

proton nucleus + 1,836

electron cloud - 1

neutron nucleus none 1,839




The atom and its subatomic particles

Subatomic . Change subatomic particle
Particl Location
articie What What stays
changes? the same?
proton nucleus + 1,836
electron cloud - 1

neutron nucleus none 1,839




Atomic Number

Every element has a unique
number of protons.

6 12011

C

carbon




Atomic Number

Every element has a unique
number of protons. —

The number of protons is the <\-)

element’s atomic number.




Atomic Number

Every element has a unique

number of protons.

( §) 16) 32.066
The number of protons is the

element’s atomic number. S

Any change in the number of

protons changes the element.
sulfur




Atomic Number

Every element has a unique
number of protons.

< 9) 1@ 32.066
The number of protons is the
element’s atomic number. S

Any change in the number of
protons changes the element.

sulfur
The elements of the periodic table begin Chemical reactions Nuclear reactions involve changes in the
with atomic number 1 and increase conserve the elemental number of protons in an atom, and thus

by 1 proton from left to right. identity of every atom. change the element.



Isotopes are variants of a

atomic variants of a chemical element

particular chemical element which

differ in neutron number.

Each atomic number identifies a
specific element, but not the isotope.

An atom of a given element may have a
wide range in its number of neutrons.

Explore: The isotopes of hydrogen

Isotope
H
’H

3H

Common name

Abundance

Isotopes

Decay?

Carbon 12

Atom

Atom
Nucleus

12C
Carbon-12
98.9%
6 protons
6 neutrons

Carbon 13

ne extra neutron

13¢C
Carbon-13
1.1%
— protons
— heutrons

Carbon 14

)

Two extra neutronsx

14C
Carbon-14
<0.1%
— protons
—_neutrons 11


https://en.wikipedia.org/wiki/Isotopes_of_hydrogen
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Atomic Mass (daltons)

The atomic mass is defined as the mass of a single atom, which can only be one isotope at a time,
and is not an abundance-weighted average, as in the case of atomic weight.

* The protons and neutrons of the nucleus account for nearly all of the total

mass of atoms, with the electrons and nuclear binding energy making minor
contributions.

Atomic Mass

* The atomic mass is often expressed in the unit dalton (symbol: Da, or u) where
1 dalton is defined as ¥/, of the mass of a single carbon-12 atom, at rest.

* The atomic mass of a carbon-12 atom is exactly 12 Da.

12


https://en.wikipedia.org/wiki/Isotope

Atomic Weight

How are the atomic weight values on the
periodic table calculated?

* |sotopes are atoms of the same element with
different numbers of neutrons.

* Atomic weight of an element takes into account:

The atomic mass of each isotope in a sample of
that element

The relative abundance of each contributing
isotope in the sample

Why is atomic weight important?

» To count by weighing

Options About Help

KCVS.ca

Element: Potassium

K

39.0983(1)

Link to the calculator

Isotope Relative Abundance
Epotassium-39 0932581

potassium-40  0.067302
potassium-41 0000117

Update

Atomic Weight =
(0.932581)(38.96370649) + (0.067302)(39.9639982) + (0.000117)
(40.96182526)

=39.03126

13


https://acswebcontent.acs.org/chemistry-in-context/suite/applets/atomic-weight/atomic-weight.html

hemistry — It’s all about the electrons!

The language of molecules is rooted in electron counting rules
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Given..this graphic. It’s the primary postulate on
which we will base our understanding of molecular
structure and bonding. Atoms seek to bond to other
atoms in order to fill their electron shells to maximum

capacity. Accept this and you will have a conceptual
framework to predict the patterns of bonding exhibited

by atoms in molecules.

*The shells and their subshells are models to approximate
the arrangement of electrons around the nucleus.

*Each subshell has a maximum capacity i.e., an upper
limit, as to the number of electrons that it can
accommodate.

*A shell’s electron capacity is the sum of the maximum
capacity of each of its subshell.

*The maximum electron capacity of a shell determines its
chemical properties.

*Shell number 2, has a capacity of eight electrons giving
rise to the octet rule.

*A shell at capacity is said to be filled.

*Electrons in the outermost shell are valence electrons.

*Electrons in the inner shells are core electrons.

*The chemistry of atoms and molecules is understood by
the giving or receiving of electrons (electron sharing) to
bring about filled shells.

Shell
Number

y 4

Maximum Electrons
" for Each Subshell

Subshells
s sp spd spdfI

15



The periodic table and electron count

14
Shell 10
Number - 2 _
10 | Maximum Electrons The shape of the periodic table follows the
/- / 2 for Each Subshell order with which electrons are added to
2 subshells and shells. .
13 14 15 16 17 1s
o 2_| Subshells >
L 4 5 6 7 8 9 10 1 12 3
. I sp spd spdf| 3 4z
"t 4d 5p
B af 5d 6p
Nucleus s5f od 7
s-block d- f-block d-block p-block
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Valency is the combining power of an atom

* Consider an atom in isolation. The outermost electron
shell of that atom is known as the valence shell, and
the electrons in that shell are called valence electrons.

* The no. of valence electrons (i.e., electron count)
determines the atom’s ability to bond with other
atoms.

* No. core electrons that carbon (C) has:
* No. valence electrons that carbon has:
* No. electrons to fill carbon’s valence shell:

* We usually show the valence electrons and ignore the

core electrons. Draw the valence electrons around (C).

For hydrogen through chlorine, indicate
the number of valence electrons in the
atoms of each element

C




Transferring electrons to fill shells

Electrons transfer from one atom to another during chemical reactions. In the process,
some atoms gain or lose electrons. Electron transfer is favorable when atomes, initially
with incomplete shells, attain filled shells. A reaction that is favorable releases energy.

(7] Show the valence electrons for (2] Which atom is the
sodium and chlorine atoms electron donor, and which
is the electron acceptor?

NaCl Formation

Reaction shown: 2 Na + Cl, > 2 NaCl
Na + CI ) Use an arrow to show the

electron transfer from the
l donor to the acceptor

N aCI (&) Both atoms in NaCl

now have filled shells

Chemical reactions are understood as the transfer
of electrons from a donor to an acceptor atom

> » o) 147/323



lons and charge

Since the electric charge on a proton is
equal and opposite to the charge on an
electron, the net charge on an ion is equal
to the number of protons in the ion minus
the number of electrons.

If the number of electrons is different from
the nucleus' electrical charge, such an atom
is called an ion.

lons are formed by the gain or loss of
electrons to an atom’s valence shell.

An anion (=), from the Greek word,
meaning "up", is an ion with more electrons
than protons, giving it a net negative charge
A cation (+), from the Greek word, meaning
"down", is an ion with fewer electrons than
protons, giving it a positive charge.

-

# of protons (@) 1 1

# of electrons (e) 1 2

Charge +1 0 -1

Notation H* H H
Classification cation neutral (not an ion) anion




Optional Reading

* The Same and Not the Same by Roald Hoffmann
* Organic Chemistry: Principles in Context by Mark Green
* Nature’s Robots by Tanford and Reynolds

ORGANIC
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