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primary alcohol aldehyde

OH O
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secondary ketone

alcohol
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aldehyde + strong oxidant —
carboxylic acid or carboxylate

S 5 8 paan — 58 Ssa + 1Al

O strong Cr O
” oxidants ”
—C—H » —C—OH
(acidic medium)
with acid
O O
—C—H > C—O"
H,0, OH"
with base
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aldehyde + Ag(NH,),* — carboxylate + Ag°(Y)

O O
|| . || ;
silver ammonia complex silver metal

(Tollen's Reagent) (mirror)

Example:
I I
C + Ag(NH,)," —> C.  +Ad

H3C/ \H . H3C/ \O
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carbonyl + reducing agent — alcohol
CN S JFha dals + Jaig sl A sana
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e sodium borohydride (NaBH,)
e lithium aluminum hydride (LIAIH,). 5
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(or NaBH)

(or NaBH )

R R R
N | H,0 |
=0 — H—cl:—O' Lit — H—(|3—OH

H +
H (or Na") H
aldehyde alkoxide 1° alcohol
R R
R | H,0 |
=0 — H—cl:—O' Lit — H—(|3—OH
R +
R (or Na") R
ketones alkoxide 2° alcohol
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NaBH,,
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followed by c=cC
Hy0 /

OH

LiAIH,

>
followed by
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aldehyde + alcohol —» hemiacetal
OH

i |

C + HOR" e R_C_OR"
R OH |
H

ketone + alcohol - hemiketal
OH

i |
C + HOR" —» R_C_ORH
R R’ |
R|
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Acetals and ketals

hemiacetal + alcohol — acetal
OH OR™

R—C—OR" + HOR" ——» R—C—OR"

H H

hemiketal + alcohol — ketal
i il

R_(|:_OR" + HOR"™ ———* R_(ll_OR"

Rl RI
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Ketoenol tautomerism

keto + acid or enzyme catalyst — enol

" T
keto form enol form
IS5 ¢ (San

QS gl aaal
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two aldehydes (or ketones) + catalyst — aldol

Base and

H OHH O
] ] I enzyme catalyzed
—<|3—C— + —<|3—C— —— —C|3_(|3—C_C_ aldol condensations
H H H H | usually stop
at the aldol.
heat and acid
In acid catalyzed Y
aldol condensations, H o
the aldol undergoes | |
—C—C—C—C—

an dehydration T
to form an H H
a,B-unsaturated
aldehyde or ketone
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