Aldehydes and Ketones Homework

Solutions to HWS-3
Home Worksheet-4
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Reactions of Aldehydes & Ketones

I. Typical (Direct) Nucleophilic Addition :
1. Of Hydride ion (H ) : LiAlH4 /ether or NaBH4/H,0
. Of Alkynide ion (R-C EC-I\TG)
3. Of H, O/H (Hydration)
4. (a) Of ROH/H™  (b) Of Glycols  (c) Of 1,3 Diols
5. Of HCN/KOH
. Of NaHSO3 (Bisulphate addition)

6
7. Of Grignard Reagent
8. Of Ylides (Wittig Reaction)

9. Of Ammonia & it's derivatives

(a) of ammonia
(c) of special derivatives (NH.Y)

(b) of Amines (RNHZ & RNHR)
(d) Reductive amination

I1. Special Reactions :
1. Beckmann Rearrangement

2. Cannizzaro Reaction
3. Tischenko Reaction
4. Reformatsky Reaction

5. Benzoin Condensation



II1. Aldol Reaction & Condensation

(i) Self Aldol
(ii) Cross Aldol
(iii) Internal Aldo(Intramolecular)

IV. Special Cross-Aldol type other Condensations

1. With Nitro-Alkanes

2. With Alkyl Nitriles

3. With Esters

4. Perkin Condensation

5. Knoevenagel Condensation
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@ WUBIEECIERAY Do the following transformations (in not more than four - five steps)

Benzoic acid to cinnamaldehyde (b) Benzene to 4-Nitrobenzaldehyde

(c) l—Butyne/fo 2-Pentanone (d) Cyclohexanone to 2-methyl cyclohexanone
Note: (@) & () were based o aldsl veachon.
CH, CHO
b) @ Al @ HNO3(COHC) —>Cr02C12/C§2 4-Nitrobenzaldehyde
AlCl HZSO4 (conc.) (Etard Rcaction)
NO, NO, 0
Hg?t/H* I

1. NaNH2

(C) CH3CH2C = CH W) CH3CH2 -C=C- CH3 H20 CH3CH2 —CH2 _C—CH3

Methyl ketones : Major

mu‘llnluculmnou



Write the structure of the major organic products in each of the following reaction setups.
KCN LiAlH H»SO,
> C s g g
H»SO4(aq) ether (conc.)

CH,CH,CHO

O~ K* OH
| |
CH;CH,CHO — CH,CH, -CH-CN —22% , CH,CH, CH-COOH (©)
o - hydroxy acid

OH OH
| . |
LiAIH H
CH,CH, ~CH-COOH — = CH,CH, ~ CH - CH,0H 2504
(©) SHek (D) Glycol Pinnacol - Pinnacolone
E type Rearrangement
OH OH
I | H,S0, +‘//_‘) H™ Shift
CH,CH, - CH - CH, —o> CH, - CH, - CH— CHy 585 CH,CH,CH, ~C - H I, CH,CH,CH,CHO
: I
“H,0 C.0H OH (E)
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