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FUNCTIONAL GROUPS IN ORGANIC CHEMISTRY

FUNCTIONAL GROUPS ARE GROUPS QF ATOMS IN ORGANIC MOLECULES THAT ARE RESPONSIBLE FOR THE CHARACTERISTIC CHEMICAL REACTIONS OF THOSE MOLECULES,
IN THE GENERAL FORMULAE BELOW, ‘'R REPRESENTS A HYDROCARBON GROUP OR HYDROGEN, AND ‘X’ REPRESENTS ANY HALOGEN ATOM.
NITROGEN BASED SULFUR BASED . AROMATIC

. HYDROCARBONS . SIMPLE OXYGEN HETEROATOMICS . HALOGEN HETEROATOMICS CARBONYL COMPOUNDS

ETHER EPOXIDE HALDALKANE

POUNDCHEM.C

ALKANE ALKENE ALKYNE ALCOHOL
Naming: -ane Naming: -ene Naming: -yne Naming: -ol Naming: -oxy -ane Naming: -ene oxide Naming: halo-
e.g. ethane e.g. ethene e.g. ethyne e.g. ethanol e.g. methoxyethane e.g ethene oxide e.g. chloroethane
Q Q o N . o o
I I ] . I ) I
NN
e N e v Non R v Nor " v N
ALDEHYDE KETONE CARBOXYLIC ACID ACID ANHYDRIDE ESTER AMIDE ACYL HALIDE
Naming: -of Naming: -one Naming: -oic acid Naming: -oic anhydride Naming: -yl -oate Neming: -amide Naming: -oyl halide
e.g. ethanal e.g. propanone e.g. ethanoic acid e.g. ethanoic anhydride e.g. ethyl ethanoate e.g. ethanamide e.g. ethanoyl chloride
s 7,
i N \
R——NH, R—C=N I SN = R—SH "
o
Rw/ \Rz Ry
AMINE NITRILE IMINE ISOCYANATE AZ0 COMPOUND THIOL ARENE
Noming: -amine Noming: -nitrile Naming: -imine Naming: -yl isocyanate Noming: 0zo- Naming: -thiol Noming: -yl benzene
e.g. ethanamine e.g. ethanenitrile e.g. ethanimine e.g. ethyl isocyanate eg. azoethane e.g. methanethiol e.g. ethyl benzene
E— — OO
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Carboxylic Acids - Structures and Names '

Ball-and-Stick
Maodel

Lewis Structure Stock Name IUPAC Name

6:
H-C H Formic Acid Methanoic Acid
<

..o.:

H Propionic Acid Propanocic Acid

& S
H ®

” %‘g H- C —C:'g.,H Acetic Acid Ethanoic Acid
H oy ‘.

T

0T
0z
0

Butyric Acid

I

I I¢I
I0T I0T ¢

QI

.0
..O&”

:

b

L
;

H
2 . 5 e
_¢_ C. H Valeric Acid Pentanoic Acid
H

e seaa /s 21

ac) gall g Lalaayl

BH =< > H" + B

uaaa GFen  bacld
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PH (> gugd) o)

Ll ¥) pH A e (7.0 oo ) dcaisadl adl e
Oensouel) il e Adle Qi3S ad (Raalal
[H*]
Ll s¥l) pH A G (7.0 O lel) dadisall pill Laiy o
O sl Cligl (e diamiiie il 3S 5 e (dacldl
[H*]

-1
battery acid = 0
— { — _gastric fiuid
E _ 3 __carbonated
lemon juice = ¢ 4 — beverages
= 3 1 vinegar
pure rain (H50 in f— 4 —E e e
equilibrium with E 5 3 coffee
atmospheric CO5) ~—F . = egg yolks
freshly distilled §7§ milk
res| istilled water — —
Y E = blood
seawater = 8 —
baking soda f_ 9 _f
(NaHCO3 solution) = =
— 10— . )
E 3 milk of magnesia
household — 11 (Mg(OH),) solution
ammania (NH<3) = =
3 —12 =
household bleach = =
(NaClO solution) — 13—
household lye _,/E— 14 —E http://wikidoc.org/index.php/PH
(NaOH solution) G fa = 34
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PH (> g0l aY)

Os) 385 sk & pOH s pH & sena o
14 b () 2 Wl g dpmaal) Jllsall 8 cpa g Hnell

14 = pH + pOH

pH = 14 + log [OH]

@L.\S..,\mu C) g iR Adalea
Henderson-Hasselbalch
s Abmal) alaadl pH Il Aalxall 23] (Say

Lele 4 siaall Jallaall
1 il (aeall (5 Aalae CalS 1) 5 o
HA < > HY + A"
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—_—
Wb+ CHyeno
CHZCOOH H' 4 CHyoo0"
-— Buller selulivon:
CHCO0 AT nat +  CHaGoO" Weak acid + Conjugale base
4 I
HA (weak acid) A (weak base)
e %p
®
o @
Q

Animation:

sentialchemistry/flash/buffer12.swf

http://www.mhhe.com/physsci/chemistry/es
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Carboxylic Acids - Structures and Names

Space-Filling Ball-and-Stick Lewis Structure Stock Name
Model Model
H—c/f .,H Formic Acid
hd = -o;
H 5:
” H- ('3 —C;'Q:H Acetic Acid
HH °O:
@ %&s H‘¢— Cc-C_ H Propionic Acid
H o,

H
HHH °O:
% % H-¢— ¢— ¢-C:o,l-| Butyric Acid
HHH ©=
HHHH 'O:
% % H_Q_¢_¢_¢_c: H Valeric Acid
HHHH .O-

IUPAC Name

Methanoic Acid

Ethanoic Acid

Propanoic Acid

Butanoic Acid

Pentanoic Acid

50
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Amino group

o-carbon.
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+ H

Parson Edusatan, e

R R group

Carboxyl group
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Figure 3-5 Biological Science, 2/e

© 2005 Pearson Prentice Hall, Inc.
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Figure 3-5 part 1
Lehninger Principles of Biochemistry, Fifth Edition
©2008 W. H.Freeman and Company
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Lehninger Principles of Biochemistry, Fifth Edition
©2008 W.H. Freeman and Company
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