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Methanol (The Aliphatic Baseline)

CH30H

— Carbon is sp® hybridized.
: I
i Oxygen 1is sp® hybridized.
. I

Mechanism: The Carbon-0xygen
bond is a o (sigma) bond formed
by the direct overlap of sp?
hybridized orbitals.

TopAll

Bond Angle: 108.9° Bond Length: 142 pm




Oxygen is attached directly to TopAll
an sp2 hybridized carbon.
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C 6 H 50 H —0 Oxygen 1is sp® hybridized.
G I
OH :

Mechanism: The unshared electron

} pair on the oxygen atom undergoes
conjugation with the aromatic
benzene ring.

Phenol (The Aromatic Variation)

Bond Length: 136 pm

Bond Angle: 109°




Oxygen hosts four electron pairs TopAll

Methoxymethane (The Ether (two bond pairs, two lone pairs).
Squeeze/Expansion) 3 |

C H 3 O C H 3 —0 Oxygen is sp3? hybridized.

. }

Mechanism: These four pairs
arrange themselves in an approx-

/ \ imately tetrahedral arrangement
H 3 C C H 3 around the central oxygen atom.

Bond Angle: 111.7° Bond Length: 141 pm




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Structural Comparison Dashboard é%

Methanol Phenol Methoxymethane
H OH
108.9° 109° 136 pm o 141 pm
H\/O P 3> N
171.7°
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The Battle for Space: Bond Angle Effects A
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Alcohols : Ethers
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Ideal Tetrahedral
O Angle: 109°28° O
Qi 111.7°

C H

108.9°

Repulsive interaction between bulky -R
groups overcomes lone pair pressure,
expanding the angle (111.7°).

Repulsion between unshared electron
palrs compresses the angle slightly
below standard (108.9°).



The Aromatic Squeeze: C-0 Bond Lengths A
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Methanol (Aliphatic) Phenol (Aromatic)

142 pm 130

Standard sp® to sp® single bond.

O @

5p3 sp?
(Methanoic (Phenolic
Carbon) Carbon)
Force 1: Resonance. Force 2: Hybridization.
Partial double bond Oxygen is attached to an

character due to conjugation sp? hybridized carbon, which
of unshared oxygen electrons has more s-character and
with the aromatic ring. pulls electrons closer.



Exam Synthesis Matrix A

C-Hybridi- Bond C-0 Bond

ization Angle Length Exam- Rationate

Molecule Formula

Lone pair repulsion

3 o
shinN P o 45+ AL i compresses angle.
Phenol C6H50H sp2 109° 136 pm Resonance & sp? carbon
shortens bond length.
Methoxymethane CH30CH3 sp3 111,179 a1 | pm [PPSRy R groyp; repulsion

expands angle.

CORE RULE: Oxygen’s geometry is dictated by lone-pair repulsion, but heavily
modified by the steric bulk and hybridization of its attached carbons.
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