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®

Class
Alkane None
~ Ve
Alkene c=cC
Ve ~N
Alkyne —C=C—
AN v
CcC—C
& X
Aromatic —C Cc—
~ Ve
C=C
s N
|
Alcohol —~C—O0—H
|
| !
Ether —C—0—C—
J |
i
Amine —N—H
O
Il
Aldehyde —C—H
[
T
Ketone —C—C—C—
I l
O
Il
Carboxylic acid —C—O0—H
o
4 |
Ester —C—Q0—C—
RN
0O H
o
Amide —C—N—H

» Fﬂnctinn_él group

Example of expanded:
structural formula:. |

H H
N s
c—cC
7N
H—C C—H
N e
C=C
s N
H

H H
Ty
"H—C—N—H
|
H
H O
bl
H~C—C—H
|
H
H O H
R
H—C—C—C—H
| |
H H
H O
B
H—C—C—0—H
|
H
H © H
4o i
H—C—C—0—C—
CH - H
H O H
A T
H—C—C—N—H
E
H

.. i Example of condensed
stractural formula -

P

CH;CH,

H,C== CH,

HC= CH

CH3CH2_ OH

CH3" o CH3
CH;— NH,
O
i
CH;— C—H
8]

J

s teR

Common name

ethane

ethylene

acetylene

benzene

ethyl alcohol

dimethyl ether

methylamine

acetaldehyde

acetone

acetic acid

” methyl acetate -

. ~ :
acetamide A




Table 21.5

Classes of Organic Compounds

Functional
Compound Class General Formula Group Names*
_ Alkyl group + aicohol; methyl alcohol
Aleohol R—OH OH Alkane prefix + -of: methanol
o Name both alkyl groups + ether: ethyl methyl
Ether R—O—R' AN ether
Alkyl group + -oxy- + alkane: methoxyethane
m__u Common prefix + -aldehyde: formaldehyde
1k: + -al;
Aldehyde R—CHO & Alkane prefix + -al: methanal
7N
H
o Name both alky! groups + ketone: methyl ethyl
O i ketone; methyl n-propyl ketone
- Ketone R—CO-R . 0/ (Number carbonyl carbon) + alkane prefix +
/ -one: butanone; 2-pentanone
n__v Common name + acid: formic acid
Alk; -oic + acid: methanoic aci
Acid R—COOH \ O/ ane prefix + -oic + acid: methanoic acid
OH
O Alcohol alkyl group + acid anion: methyl
. . f acetate
ster R—CO—OR \O/ , Alcohol alkyl group + acid alkane prefix +
OR -oate: methyl ethanoale
RNH, Name alky! group(s) + -amine: methylamine
Amine R,NH ~N— Amino- + alkane: aminomethane
R3N |
0 Comtnon acid prefix + -amide: formamide
Amide R—CONH, \%/ Alkane prefix + -amide; methanamide
NH,

*Common name followed by tTUPAC name.




FUNCTIONAL GROUP KEY

H #H H @ H H
i T Wi L) SN .
H—{=&—&—H H—C—C—00 H— Gl H—T—?—@:ﬁ /c: \ H—‘]:—— —T—H H—?—?WT—H
él kii H rlq |~I| H—G=8—H H H H H H H B H H
CH3CH,CHy CHzCOOH CH,COH CHCH CH;CH,0H CHLCHCH, CH;COCH;, CHaCH,NH,
PN o o = y—0H e o
oH 7 NH
1 2 3 4 5 6 7 8
Classify these ten molecules and write the number of the molecule into the box,
’ H O H H
[l | |
[ Molecule is a hydrocarbon. | Molecule is not & hydrocarbon, H—f!-‘—@*@%fl:-—ﬂ H—C—&—K—H
H H H H
GHLCOOCH, CHZCONH,
Has a Does not have a e 1
nitrogen nitregen atom. )'L o )J\NHZ
atom.
9 10
Has
two
The carbon atom The carbon atom oxygen
bonded to the bonded to the atoms.
nitrogen atom is nitrogen atom is
- also double not also double
bonded to an bondted to an
oxygen atom. oxygen atom,
Has an Has an oxygen
ﬂ oxygen atom atom not
bondsdto a bonded to a
Does not amide sp*- hybridized sp®- hybridized
have a sp®- carbon atom. carbon atomn.
Has & sp hybridized
hybridized ¥
ho carbon but
carbon. asp-
hybridized
carbon. alcohol
C atomin C atomin
C=01is C=0is not
alkene M bonded to bonded to
two other two ather
alkyne carbon carbon
ﬂ H atoms. atoms.
L N
acid ketone aldehyde

Figure 1. The classification key and exercise for functional groups.




Glossary

Hydrocarbon—a molecule that contains only hydrogen (H) and
carbon (C) aroms.

sp?-Hybridized—consists of doublc bonds, e.g. C=C. Only two
of the three p orbitals are used ro form sp? hybrid orbirals; bond angle
is 120°; consists of one sigma (o) bond and one pi (x) bond.

sp-Hybridized—consists of single bonds, e.g. C-C. A set of hybrid
orbizals constructed from one s orbital and three p orbitals; bond angle
is 109.5% consists of one ¢ bond.

sp-Hybridized—consists of triple bonds, e.g. C=C. The hybrid

orbiral consists of only one of the three p orbitals; consists of one 6 bond *

and two % bonds; bond angle is 180°.

Hybrid orbisals—orbitals used to desctibe bonding, obtained by
taking combinarions of atomic orbitals of the isolated atoms.

Sigma (6) bond—has a cylindrical shape about the bond axis.
Formed either when two s orbitals overlap ar when an orbieal with
dircctional character, such as a p orbiral or z hybrid orbital, overlaps
another orbital along the interatomic axis.

P () bond—has an dectron diswribution above and below the bond axis.
OH—hydroxyl group.

(= O—-carbonyl group.

—NH;—amino gronp.

Annotated Answer Key

A Alkane
Al, example is propane [C3Hg), 1
A2, single-bonded Catoms . e
A3, sarurared C atoms
A4. carbon atoms can be bonded in chains or rings
AS5. sp>-hybridized carbon atoms
AG6. bonded ¢ither to other carbon atoms or to hydrogen atoms
A7. each compound’s name has suffix -ane
AB. have densitics berween 0.6 and 0.8 g em™
A9. pure alkanes are colorless, tasteless, and nearly adordess
A0. nonpolar
Al1. not soluble in warer
Al2. general formula C,H;,,> when bonded in a chain
A13. low-molecular-weight alkanes are gaseous fucls ar room
temperature {methane, propane, ethane, butane)
Al4. rotate freely when bonded in a chain
Al5. undergo halogenation and oxidation reactions

B. Alkene
B1. example is propene (methylethylene) {C3Hg or CH3s-CH=CH,l, &
B2. unsaturated carbon atoms
B3. double-bonded carbon atoms
B4. general formula C,H3,
B5. insoluble in warer
B6. soluble in nonpolar solvents
B7. cach compound’s name has suffix -¢ne
B8. restricred rotation

B9. geomerric isomers )
B10. undergo addition of HX 1o the double bond and hydrogenation

C.

o

Alkyne

C1. example is ethyne [CoH;), 4

C2. cach compound’s name has suffix -yne
C3. triple-bonded carbon atoms

C4. sp-hybridized

‘C5. bond angle 180°

C6. unsaturated carbon atoms
C7. undergo hydsogenation and halogenarion
C8. gcncra! formula C,Hz, 5

. Amide

D1, example is ethanamide [CH3CONH,], 10

D2. form strong intermoleculas hydrogen bonds berween the amide
hydrogen atom of one molecule and the carbony! oxygen atom
of 2 second molecule, resulting in high melting and boiling points
D3. amides with low molecular weights dissolve in water

D4. nitrogen arom is bonded o an sp*-hybridized carbon atom

. Amine

E1. example is ethanamine or ethylamine [CH;CH;NH;], 8
E2. derivative of ammonia in which one or more hydrogen atoms
are replaced by alkyl or aryl groups .
E3. nitrogen atom is bonded to an sp?-hybridized carbon atom
E4. smells like dead fish

E Crrboxylic acid

FI. example is ethanoic (acetic) acid [CH;COOH], 2

F2. conrains carbony! group and ~OH group attached to the
carbony! carbon

F3. each compound’s name has suffix -oic and term acid

F4. undergo neutsalization of base, esterification, and high-
temperature decomposition reactions

. Ester

G1. example is methy] ethanoate [CH3;COOCH;]. 2

G2. the carbonyl carbon atom is bonded 1o an alkoxy group such

as ~OCHj;
G3. undergo acid hydrolysis and saponification reactions
G4. smells sweet

. Alcobol

H1. example is ethanol [CH;CH,0OH], 5

H2. each compound’s name has suffix -ol

H3. organic compaund with hydroxy! group bonded 1o spi-
hybridized catbon atom

H4. undergo oxidation to form aldehydes or ketones, dehydration
to form alkenes, formation of esters, conversion 1o halides

. Ketone

I1. example is propanone [CH3COCH,i, 7

12. carbonyl group C=0

13. each compound’s name has suffix -one

14. undergo reactions with Grignard reagents, HCN, and alcohols

J. Aldehyde

J1. example given is ethanal (aceraldehyde) [CH,CHO], 3

J2. contains.carbonyl group

J3. compound’s name has suffix -al

4. bond angles around the carbony! carbon atom are approxi-
mately 120% sp?-hybridized C

J5. the lower-molecular-weight compounds dissolve in water in
all proportions )

J6. undergo reactions with Grignard reagenss, HCN, and alcohols




