Chemistry of Life....

Is the chemistry of

glectror!-electron ~
interactions #\
i\ b 'S
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Electron Orbitals — '~
e ‘ ~X
¢ e wereshown in the Bohr model
as planets spinning about a central
un
 Inredlity itisnot possibleto truly I
locatean e- position....only its
probability of being somewhere Niels Bohr

18851962

» Thelikely position in space for an Copennagen, Denmark
e- isdescribed as e- orbitals

Electron Orbitals

Or: e- Position in space

¢ Lieindiscrete regions

at different distances Yy
from the center A
- Range from spherical - <

to dumbbell-shaped
¢ Only 2e- may existin {
any orbital »
e Textpg. 20
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Energy Levels
Or e- Shells

e- posses potential

energy (PE) /@) Kshell

likeanappleheld <" { o

abovethefloor... Xy Lshell XN 7~

e-orbitalsexist in Lshe"{ @ @j @

((jéfcsrheélel ;e)ner gy levels Lithiam (L) Carbon (0 Nitrogen (N)
~M shell .

Shells further away Mshell{ <@/ @ @

with more PE ~

e shellstermed K., L, Sodium (Na) ~ Magnesium (Mg) Phosphorus (P)

M... Elemgﬂts whose outer shells

T 2 are not filled are chemically reactive

ext pg.

e- Shells

¢ e don'tjust craminto

any available shell....
¢ Thereisorder in the
universe! o
« Atomictheory predicts < "

that the maximum
number of e in any
shell follows a
formula...

2n2

/
Electron Shells

2n?
* Wheren = the Shell
Shell Maximum Number
number Number| of Electrons in the Shell

* K=1 1 2x1=2
« |L=2 2 2x4=8
« M=3 3 2x9=18

And 4 2x16=32
¢ L. na so on... 5 52 25=30




Quiz
» How many e- will fit into each of thefirst
three e- Shdls
» Draw the e- shellsfor thefirst 8 eements....

» Draw the e- shellsfor the element
Magnesium

Biological Chemistry is the
Chemistry of e- interactions

¢ Which e- are most important?
¢ The outermost ones!
¢ Thesearetermed thevalencee-

* Atoms‘desire’ to havetheir outermost e-
shell filled

« |If not filled completely, they ‘like’ the
number 8

e Textpg. 21

Atoms will “strive’ to fill
their outer orbitals

* If anatom has 1 valence e, - M
it's‘happy’ to giveit away /?_‘\\
&)

» Example: Sodium (text pg. 24)

Sodium {Na)

1lvalencee-




AND...If anatom has7
valence e, it's ‘happy’ to
pick up one

Ex.

Atoms will “strive’ to fill
their outer orbitals

Chlorine (text pg. 24)

Chlonpe CI

7vaencee-

Oxidation/Reduction

Atomswhich give up an e- are now
oxidized

Atomswhich pick up an e- are now reduced
These are known as Red/Ox reactions

Biological Chemistry is
dependent on valence e-

What if the outer shell isfilled?

Example: Hewith2 e-inK shell
Newith2, 8 e

Arwith2,88e-

These arethe non-reactive (inert) eements
Text pg. 21




The Periodic Table

The Russian chemist, Mendeleev

A pattern of chemical propertiesthat tendsto
repeat in groups of 8 elements

Table arranged so that horizontal rows
increase by At. No.,

vertical rowsarranged by similar chemical
properties
Text pg.18
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Chemical Bonds

Thetransferring or sharing of e- between 2
atoms

Two or more elementsinvolved in this
relationship form amolecule

¢ ....Moleculesareformed by chemica bonds




Chemical Bonds:; lonic Bonds

« Formed by the
electrical attraction
between (+) and (-)
charged atoms

¢ Example Na*Cl- Text
pg. 25

¢ Indicated by + and —
signs on each element

Quiz

» Which of the following elementsis Namost
likely to form ionic bonds with?

K

S

Br

Mg
 Why ???




Covalent Bonds

« Two atoms may agreeto
share e- rather than give
them away ... =
« Consider Hydrogen
« With 1valencee-, H would l
like another (Why?)
« 2H'scaneachsharele- l
¢ Textpg.22
+ Endresultisastable %*"
molecule of H, gas
« Covalent bonds are strong!

Review

« |onic bondsoccur when e- aresharedina
+/- arrangement

» Covalent bonds exist when one atom shares
1 or more e- with another atom.

» Onecovalent bond means2 e- areinvolved.
Alwaysinvolvesa pair of e-

Multiple Covalent Bonds

» Two elementsmay share morethan 1 pair
of e-

e |f 2 pair areshared.... A doublebond
* If 3pair...atriple bond




Covalent Bonds

+ A single covalent bond is Single:covalent bond
indicated by asingleline [H H
joining two elements HiCSH=H-C—H

H
cC Methane ™
H-H
0-0

Double bond

* A double covalent bond
by two lines 03:0= 0=0

Cc=C Oxygen gas

Quiz
* How many e areinvolved in the following
covalent bond: CGH
e How many in the following: NEN
Which of the following elementsis morelikely to
form double bonds. Why?
S
Li
o
P
» How many covalent bonds do you think Carbon
atoms commonly form? >

Covalent Bonds

* If anatom ‘desires’ 2, 3, or 4 e- to fill its
valence shell, it will commonly form that
many covalent bondswith 1-several other
atoms.

» Cwould ‘like’ to have 4 more e-to complete
itsL shell

» Ctypically forms4 covalent bonds




Carbon: 4 covalent Bonds

cC
| ®)
PR
®E@®
|_Il .
H
Carbon
¢ Theversatility of Cto
form 4 covalent bonds ®
iS so0 important to s
life... s (@ -
¢ C can bond with many »
other atoms.. -
ieCON,P »

The Atoms of Life

» Of the 92 natura
elementsinthe Modern periodic table
universeonly few
(~11) arefound in

living organismsin

morethan trace

amounts.

» All 11 have At. No. °

less than 21
« Lifeismostly
composed of low

molecular weight Atomic Number 20 = Calcium
elements!
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The Atoms of Life

* Infact, only 4 elements make up 96% of
living things....

P. COHN

Chemistry of Water (!)

Water, a polar molecule

_ «e
Amazing stuff!!! Hydrogen
H H bond
Should not be aliquid ~ pond
at room temp... water
molecules
Why so unusual?
Text pg. 26-28 injce
Highly Polar molecule. ¢ 'e &2 ° o°
& ..?.dc;&‘. “,,v ce'

Melting-=Water
ice
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