Reduce C=0 to C-OH

Preparation of Alcohols from Carbonyl Compounds

>C=0 - [H] » >CH-OH

The Universal Reduction: Adding hydrogen

across the carbonyl double bond.




The Foundation: Substrate Dictates Product A
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Aldehydes

RCHO + [H] — RCH,OH RCOR' + [H] — RCH(OH)R'
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Primary (1°) Alcohol

Secondary (2°) Alcohol



Tool 1: Catalytic Hydrogenation 7o
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Condition: Requires a finely
divided metal catalyst
(Platinum, Palladium, or
Nickel) to facilitate the

addition of hydrogen.
,
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TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.
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Tool 2: Complex Metal Hydrides 7o

Standard Reduction

NaBH4 Effectively reduces Aldehydes - 1° Alcohols
and Ketones = 2° Alcohols.

Stronger Reducing Agent

L lAlH4 Capable of reducing standard carbonyls, but
vital for more stubborn substrates.

Advantage: Both reagents yield the corresponding alcohols without requiring high-pressure hydrogen gas or heavy metal surfaces.



The Heavyweight: Carboxylic Acids Po©
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(i) LiAIH4
RCOOH ——— > RCH,OH
(i) H,O

Primary Alcohol: Excellﬂent Yield |




The Industrial Hack: Acids via Esters A

Step 1
RCOOH + R'OH —» RCOOR'

Convert the stubborn acid into a
more easily reduced ester.
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Step 2

RCOOR' + H2 / —» RCH20H + R'OH
Catalyst

Use cheap, readily available
catalytic hydrogenation.
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Commercial Viability: By converting the acid to an ester first, industry utilizes

affordable catalytic hydrogenation instead of expensive LiAIH,.




The Product Decision Chart

Starting Material Ideal Reagent Alcohol Produced

Aldehyde (RCHO)

Ketone (RCOR’)

Carboxylic Acid
(RCOOH)

Ester
(RCOOR")

H2/Cat OR NaBH4
OR LiAlH4

H2/Cat OR NaBH4
OR LiAlH4

LiAl1H4
(Lab Scale Only)

H2/Cat
(Industrial Scale)

L
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1° Alcohol
° Alcohol
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1° Alcoho
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1° Alcohols
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered
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