Classify by Functional Group

The structural taxonomy of Alcohols, Phenols, and Ethers.
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The Primary Sorting Rule A

Classifying by the number of hydroxyl (-OH) groups attached to the skeleton. TrAt

Aliphatic (Alcohol) H‘g:::;; E,:Lt::m Aromatic (Phenol)

l Mono l l Di l | Tri l I Poly I

The nature of the carbon skeleton (aliphatic vs. aromatic) determines whether
it is an alcohol or a phenol, but the counting rule applies equally to both.




Structural Complexity by —OH Count A
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Applying the counting rule to chemical structures.

Monohydric Dihydric Trihydric Polyhydric
|

H—C—0Of H H H OHH
H CHsOH LY | -

RIS — O H HO—C—E—(C —0OH Complex carbohydrates
r— o (e.g., Sorbitol).

OH H H Gt H s
CeHsOH HO-CH,—CH,—0H HO-CH,~CH(OH)-CH,—0H

Methanol ingestion is
highly poisonous.
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Diagnosing Monohydric Alcohols Pt

Classification based on the hybridization of the C-OH bond. i

sp3 Hybridized C sp2 Hybridized C

Primary (1°): —CH,—OH f \

(Attached to 1 Carbon) S
| Vinylic:
Secondary (2°): >CH—OH —C=C-0OH
(Attached to 2 Carbons) (Directly bonded to a C=C double bond)

AL ‘ ,
Tertiary (3°): >)C—0OH
(Attached to 3 Carbons)

/

K_} Includes Allylic (adjacent to C=C) and Benzylic
(adjacent to aromatic ring) variants.



Phenols: The Aromatic Anchor A

Hydroxyl groups directly attached to an sp2 hybridized aromatic ring. o
p— Dihydric Trihydric
OH OH OH OH OH
@,on t
OH
OH HO OH

Substituted | Catechol Resorcinol  Hydroquinone Phloroglucinol
derivatives use (1,2-benzenediol) (1,3-benzenediol) (1,4-benzenediol)

ortho (1,2-),

meta (1,3-), and |
para (1,4-)
. nomenclature. |




Molecular Card Catalog A

Ethers: Sorting by Symmetry

Ethers are classified based on the alkyl or aryl groups attached to
the central oxygen.

R=R R#R’

(Identical groups on both sides). (Different groups).

CH; - 0 - C,Hs
C2H5 -0 - C2H5 (Ethyl methyl ether)

(Diethyl ether) C6H5 - 0 - CH3
(Anisole)




Why Classification Matters

Structure dictates nomenclature, properties, and reactivity.
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The systematic classification of alcohols, phenols, and
ethers is not just for naming—it is the predictive framework
for their physical properties and chemical behavior.

-
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Nomenclature Properties Reactivity
Drives IUPAC suffix rules (e.g., -0, Determines boiling points and water Predicts reaction mechanisms (e.g.,
diol). solubility (e.g., extent of intermolecular 1° vs 3° alcohols in the Lucas Test;
H-bonding scales with -OH count). C-0 bond cleavage in ethers).
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