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Functional groups and Homologous series

Recall : covalent bond is the electrostatic attraction between e

positive nuclei and shared pair of electrons e

H H single covalent bond
I I

: represented by a solid line H-c = C - H

double covalent bond

Functional group
: atom or group of atoms that determine the chemical properties of a homologous series

Homologous series : family of compounds that have the same general formula and similar properties
but differ by number of carbon atoms

same functional group same general formula similar chemical properties trend in physical properties

Homologous series functional group general formula

alkanes none only C - 2 CnHzn+2

alkenes alkeny/ C=C in chain Cntzn
alcohols hydroxyl -OH in chain CnHan+ IOH

O

carboxylic acids carboxyl --oH at terminal CnHzn+ ICOOH

members of a homologous series differ from each other by one CHz unit

number of C alkanes alkenes alcohols carboxylic acids

1 CHy CH2OH HCOOH

2 CHzCHa CHzCH2 CH
,CH2OH CH

,
COOH

3 CHyCHzCHa CHzCHCHa CH
, CHzCH2 OH CH

,
CH

=
COOH

4 CHyCHzCHzCHa CHzCHCHzCHa CH
,CHzCHzCH2OH CH

,
CHzCH=

COOH

S CHICHzCHzCHzChy ChaCHCHzCHzCHa CH
,CHzCHzCHzCH2OH CH

,CHzCHICH=
COOH

Saturated compounds : molecule where all carbon-carbon bonds are single bonds

H H H H H H OH
&

eX:
H - C - C - C - C - H H - C - C - C - H !
it it it it it it it it it it H

Unsaturated compounds : molecule where one or more carbon-carbon bonds are not single bonds

H H H I H H H
& &

H-

"
- C = c - C - HeX:

- i
= C= i it Ht t



Naming organic compounds

IUPAC nomenclature : system of naming organic molecules based on structure and functional groups

International Union of Pure and Applied chemicals

Prefix meth =7 pent = 5 c -c -c - c - C non = 9 c-c-c - c - c - c - C - C - C

number of carbons eth = 2 c - c nex = b c - c - c - c - C - C dec = 10 c-c - c - c - c - c - C - C - C - C

in main chain
prop

= 3 c -c - c hept = Fc-c - c- c - c - C - C

but = 4 C - C - C - C oct = 8 c - c - c - c - c - c - C - C

Suffix

functional group alkane = and

alkene =-# - ene # is the position of double bond C= C

alcohol = an-# - ol : # is the position of hydroxyl - OH

carboxylic acid = anoic acid

#an
om structural formula : count number of carbons = prefix + ae

H H H H

ex: H-C - C - C - C - H 4C = buttane butane same process
it it it it

from chemical formula : confirm CnHzn + 2 draw structural formula

n = prefix + are

ex : Coltig 2n + 2 = 18.. n = 8 confirmed octane

from Skeleton structural formula : count number of points + 2 ends = prefix + are

eX : 3 points + 2 pentane

#kenesm structural formula : 1 count number of carbons = prefix
2 if 3 determine carbon number where C = C is : lowest number

3 prefix-#-ene

H H H
& &

12 3

I -"C - H but-2-ene
43

ex:H- H--i

from Skeleton structural formula : 7 count number of points + 2 ends = prefix
.2 if 3 determine carbon number where C = C is lowest number

3 prefix-#-ene
2

eX :
- 2 -

pent-2-ene
I 3



Naming organic compounds

#oholsofalkansaormula : 7 count number of carbons = prefix + an

2 determine carbon number where - OH is : lowest number

3 prefix-#- ol

H H OH
&

I

ex : H - C - C - C - H # propan-l-o3

it it it it "it it

from Skeleton structural formula : 7 count number of points + 2 ends = prefix + an

2 determine carbon number where - OH is : lowest number

3 prefix-#- ol

eX :
2 3 I hexan-3-o

3. 4
I Z

tOH OI

-rboxylic acidsofalkans a
: count number of carbons = prefix + anoic acs

H g I 22 = eth

eX : H-C- ( H - C - C

it O - H it O - H ethanoic acid

from chemical formula : CuHzn+ COOH

n + 1 = prefix + anoic acid

ex : CHqCOOH n= 4 + 1 = 5 pentanoic acid

from Skeleton structural formula : count number of points + 1 end without OH = prefix + anoic acid

O O

eX :

OH OH 2 points + 1 end = 3 propanoic acid



Drawing organic compounds

Alkanes
from the name : 1 prefix = draw that many C and connect each C with single bond

2 connect each C with H until it forms 4 bonds

HHHH

ex: butane but = 4 C C C C C- C- C - C H - C-C- C - C - H

it it it it
from the formula : 1 Cn n = number of carbons

2 draw that many C and connect each C with single bond

3 draw remaining H
HH
I I

ex: CH CC C-C H - C- C - H

it it
Alkenes

from the name : 7 prefix = draw that many C.

2 draw double bond on C at the designated number

3 draw single bonds connecting rest of C.

4 connect each C with H until it forms 4 bonds

H HH
I

ex : but-1-ene xi (= -- c= c - C - C - H

it it it it
Alcohols

from the name :
7 prefix = draw that many C.

2 draw-OH on C at the designated number

3 draw single bonds connecting rest of C.

4 connect each C with H until it forms 4 bonds

HHH
I

ex : propan-2-ol 2 C C ic C- C - C H - C - C - C - H

OH OH It H H

Carboxylicacids

from the name : 7 prefix = draw that many C.

2 draw-COOH to C on one end
3 draw single bonds connecting rest of C.

4 connect each C with H until it forms 4 bonds
O O HIl I

ex : ethanoic acid C C CC-OH c-C - OH H - C- C - OH

it
from the formula : 1 Cn n = number of carbons - draw that many C

2 draw COOH

3 connect each C with single bond

4 draw remaining H
O O

Il

eX: CH,COOH C C CCC-OH c-c-C - OH -OH
it it



Deducing chemical formulae of organic compounds

Alkanes
from the name :7 prefix = n

2 use formula CnHen+2

ex : methane meth = 1 C , H21 + 2 Chy

from the structural formula : count number of C and H

HHH H2HH
eX:

I I

IH - C-C - C - H H - 2-C - C - HY C3Hgg

it it it it to is+

Alkenes

from the name :1 prefix = n
2 use formula Cotten

ex : ethene eth = 2 C2H22 C2Hy

from the structural formula : count number of C and H

HHH H2HH
eX:

I I

IH - C-C - C - H H - 2-C - C - HY C3Hgg

it it it it to is+

Alcohols

from the name :1 prefix = n
2 use formula CnHen+ OH

ex : butan-1-o but = 4 24 H24 + 10H CyHqOH

from the structural formula : I count number of Cand H not including OH 2 add OH

eX:
HH It I H HH"I"

I

H - C-C - C - C - H H -C- 22- C- C"- He CyHgOH
It o it it 9

H. He He

Carboxylicacids

from the name :7 prefix = n - 2 use formula CnHen+ Con

ex : methanoic acid meth = 1-1 CoHzo + COOH HCOOH

from the structural formula :
I count number of Cand H not including COOH 2 add COOH

ex: HHHi Hi it iI I
Z

H - C- C - C - C - OH H - C-4 - C - C - OH CHaCOOH
i

7

It H H HS HY



Summary

Alkanes

number of C name chemical formula structural formula

7

2

3

4

5

Carboxylic acids

number of C name chemical formula structural formula

7

2

3

4

5



Summary

Alkenes

number of C name chemical formula structural formula

2

3

4

4

5

5



Summary

Alcohols

number of C name chemical formula structural formula

7

2

3

3

4

4

5

5

5



Summary
Answers

Alkanes

number of C name chemical formula structural formula

H
&

7 methane CHy H - C - H

it
H H

& &

2 ethane C2Ho H - C - C - H

it it
H H H

&

3 propane C3Hg H - C - c - C - H

it it it
H H H H

4 butane CyH,p
H - c - C - C - C - H

it it it it

5 pentane CgHiz
# H

it it it it it

Carboxylic acids

number of C name chemical formula structural formula

8

7 methanoic acid HCOOH H- C - 0 - H

HO
11

2 ethanoic acid CHzCOOH H - C - C - O - H

it
H HO

3 propanoic acid CHg
COOH H-c - C - C - 0 - H

it it
H H HO

4 butanoic acid CHyCOOH
H-c-c- C - C - 0-H

it it it
8I H I I
i&

5 pentanoic acid CyHqCOOH H-c - C - C - c - C - 0 - H

it it it it



Summary
Answers

Alkenes

number of C name chemical formula structural formula

H H
& &

2 ethene C2H4 H - C = C - H

H H H
&

3
propene C3Ho H - C = C - C - H

it
H H H H

& & &

4 but-l-ene CyHg H - C = c - C - C - H

it it
H H H H

& &

4 but-2-ene CyHg H-C - C =C - C - H

it it

H HHH H
&

5 pent-1-ene CgH,o
H-c = C --

H H H H H
& &

5 pent-2-ene CgH,o
H - C - c = C - C - C - H

it it it



Summary
Answers

Alcohols

number of C name chemical formula structural formula

H
7 methanol CH OH H- C - O - H

3

it
H H

& &

2 ethanol CHOH H- C- C - O - H

it it
H H H

&

3 propan-l-o CHOH H- c- C -C - 0 - H

it it it
H H H

& &

H- c- C - C - 13 propan-2-ol CHOH +

it H it
H H H H

& &

4 butan-1-ol CHOH H-c- C - c -C - 0-H

it it it it
H H H H

&

4 butan-2-ol CHOH H- c- C- C -C - H

it it H it
H H H H H

& & & &

5 pentan-1-of CH,
OH H-C-C-C-C-C-0-H

it it it it it

& &

5 pentan-2-ol CH,
OH HHHH

it it it OH H
H H H H H

&

- 15 pentan-3-o CH,
OH H-c - C - C- C - C +

& & &

it it OH H H


