Chapter 3 - Nature of Organic Conpounds:
Al kanes and Cycl oal kanes*

Functional group = a small structural fragnent that has
characteristic properties/reactivity

Chem stry of a nolecule -> determ ned by the functional
groups it contains
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*Common functional groups (Table 3.1)...
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Question: ldentify the functional groups...

volicitin

Sone plants respond to attack from chew ng
catepillars by producing volatile terpenoids.
Volicitin attracts parasitic wasps which cone
to the defense of the plants by parasitizing
the catepillars.

Consider the pKa's of the OH s in al cohols, phenols and
carboxylic acids. Wy are they so different?



*Sat urat ed hydrocarbons = al kanes =
al i phati c hydrocarbons

Aliphatic (from G eek neaning "fat") ->
contai ns no p-bonds or rings

Learn nanes of C, to C, al kanes (Table 3.3)...

CH, met hane
CH;- CH, et hane
CH,- CH,- CH, propane
CH;- CH,- CH,- CH, but ane
GH,, pent ane
etc...

Cohbs decane




*Al kane and al kyl group nonencl ature

Common nanes of sone butane and pentane isoners...
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Common and | UPAC al kyl group nanes...
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Conment s about 1°, 2° 30,

Primary (1°) Cis bonded to one other C atom
Secondary (2°) Cis bonded to two other C s, etc.



*Al kane nonencl ature - the | UPAC system..

I nternational Union of Pure and Applied Chem stry

Nam ng rules in section 3.4; an | UPAC nane consists of ...

Prefix - Parent - Suffix
T (# carbons) T
nanmes and famly nane
| ocati ons of (functi onal
substituents gr oup)
CHs
HC o o
SIONA T T2 R
H;C CH, \CIIH ~Br
CH,

1- brono- 2,5, 5-tri net hyl hexane



1 3 5 1 5
2- et hyl pent ane 3, 3-di net hyl hexane
5 / _
NL—1 2,2,4-trimethyl pentane
\}T/A\\z (i sooctane; 100 octane
1 rati ng)
2

5-et hyl - 3, 5-di net hyl nonane

4-1 sopropyl - 3- net hyl hept ane




“Properties of al kanes: Read and study section 3.5

An asi de on gasoline, octane, petroleum..

1929, procedure devel oped for establishing anti-knock
qual ity of gasoline

I N

| Ssooct ane hept ane
octane # 100 octane # O

" has sanme knocki ng
properties as m xture
< of...

42% 1 sooct ane &

2- met hyl hexane { 58% hept ane
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1930, anti-knock properties of tetraethyl

| ead

di scovered by Thomas M dgl ey.

3 g Et,Pb per gal
2.4-3.2 g/gal

I n regul ar;
Et ,Pb usage peaked in 1970's;

| Nncr eases octane # 15-20.
4.2 g/gal in premum
used in ~99% of all

Conponents of petrol eum..

Bp (°C) # Cs Fraction/ Use
< 30 2-4 petrol eum gas,
heati ng, propane, butane
30- 180 4-9 gasol i ne
160- 230 8- 16 kerosene, heating, jet fuel
200- 320 10-18 |diesel, fuel
300- 450 16-30 |heavy oil, heating, l|ubrication
> 300 > 25 petroleumjelly, parafin wax
(vacuum > 35 asphal t

U. S. gasoline




*Cycl oal kanes...

[>> [::> |f the # ring Cs =

the Cs in |argest
Cycl opropane Cycl opent ane substituent, nane as a
cycl oal kane.

1- met hyl but yl cycl ohexane
(1s sec-pentyl cycl ohexane (K?)

2- cycl obut yl pent ane

1- et hyl - 3- net hyl cycl ohexane



*St ereoi soners and cycl oal kanes...

Constitutional isoners (different connections)...

//J\\~ and NN\ Hmmwhat Is an i soner?

St ereoi soners (sane connections, different 3D structures)...
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