RAFFLES INSTITUTION
YEAR 6 H2 CHEMISTRY 2025
Tutorial 18 Carbonyl Compounds

Reaction Mindmaps

O Aldehydes
K2Cr207(aq), H2SO4(aq)
heat with immediate distillation OH
o K5Cr,07(aq) / H,SO4(aq), heat at R-C—H
e or KMnOy(aq) / H,SO4(aq), heat oxidation v
R* OH oxidation LiAlH,4 in dry ether 1% alcohol
or NaBH,4
o or Ho/Ni, heat
/&\ _+ Ag Tollens' reagent, heat reduction
R0 silver oxidation OsN
mirror R\ IT'
*Positive test for C 2,4-DNPH C=N-N NO,
ALL aldehydes R/C\H condensation H
aldehyde 2,4-dinitrophenylhydrazone
|C|) orange ppt
R/C\ -+ Cu0 Fehling's solution, heat
reddish- | = — HCN,trace amt of KOH(aq)
brown ppt oxidation or HCN,trace amt of KCN(aq) (.)H
*I:’_o?:ti\t/_e telzt ?]nlé/ for or KCN(aq), H,S04(aq) R_E_CN
aliphatic aldehydes
nucleophilic addition cyanohydrin
‘.g . CHI I,(aq), NaOH(aq), heat
- ~ -_— 3 < . .
H™ "0 Na* riiodomethane oxidation OH LiAlH, in dry ether
yellow ppt R_E_CHzNHZ or H,/Ni, heat
*Ethanal is the only aldehyde reduction
that has positive test
(R=CHj3) OH H2S0O4(aq), heat
R‘E‘COOH acidic hydrolysis

(l)H

Note: Alcohols with | CHz;—CH—

also give yellow ppt of CHI; when heated with |,(aq) and NaOH(aq)




O Ketones

O,N
R H
C=N—-N NO,
-DNPH J
K,Cr,0+(aq) / H,SO4(aq), heat 2.4 —| R
or KMnO4(aq) / H2SO4(aq), heat condensation | 4_ginitrophenylhydrazone
orange ppt

oxidation

HCN,trace amt of KOH(aq)

LiA’LHEi: dry ether 9 l or HCN,trace amt of KCN(aq) (.)H
or NaBH,4 R-C—-CN
C. or KCN(aq), H,SO4(aq)
or Hy/Ni, heat R R i - R
reduction ketone nucleophilic addition cyanohydrin
g.’ . CHI, OH LiAIH, in dry ether
R0 Na" R—-C—CH,NH or Hy/Ni, heat
? " fri-iodomethane | 12(22). NaOH(aq), hea B S el
yellow ppt ’ oxidation reduction
*Only compounds with -COCH; OH H,S04(aq), heat
group show positive test R—CII—COOH DR i
(R'=CHy) Il?' acidic hydrolysis
Notes: H
1) Alcohols with CH;—CH— also give yellow ppt of CHI3 when heated with I,(ag) and NaOH(aq)

2) Aliphatic ketones generally do not undergo oxidation with Tollens' reagent, Fehling's solution, hot acidified
K5Cr,0O7 and hot acidified KMnOy,.



Answers to self-check questions

I
or CH3CH2_C_CHQCH3

Q1
(e}
(a) \)J\/
/\)\j Cl:H3
b) of  CHyCH,CH,—CH—CH,CHO
(e}
O

d) N or =

\
H CHO

(e) HO@CHO

Q2(a) LiA/H4 in dry ether, room temperature OR Hz(g), Ni(s), heat OR NaBH4, room temperature

Q2(b)
K2Cr,07(aq), KMnOy(aq),
H2SO4(aq) H2SO4(aq)
CHiCH,CHO <% CHaCH,CH,OH  —————— 3 CH,CH,COyH
heat with immediate heat (or heat ropanoic acid
propanol propanoic ac
propanal distillation under reflux)

Heat propan-1-ol with acidified KoCr207 carefully with immediate distillation of the product formed to collect
mainly propanal as distillate.

Q2(c)

O,N O,N

H H H
(- |
CH3CH2020 + H_N_N@NOZ —— CH3CH2C:N_N@NOZ + Hzo
| |

H H

Observations: Orange ppt is formed.

Answers to MCQ: 3)B 4)C 5)B 6)D 7)B



