Comparison between chemical reactions of aldehyde and ketone : similar reactions p—

nuctlon ” Aldehyde Ketone
(Wnno drin is ‘ :
Ad dldonreactlon Y produced - Cyanohydrin is produced.
with HCN - /C=0+HCN——» N LN R, OH
T T o by H/C\CN R, 0+HCN-—>R> o
-« . |Bisulphi
Additlonreaction swip ;e addition compound }i‘s for(r)n;lad Bisulphite addition compound is formed.
SRR Ne —
with NaHSO, . y/ ¢ =0 +NaHS0, — H’C\SO3N §>C =0 +NaHS0, —> C<?§ NG
Reaction with' gem-dlchloride is fOI'Il’leI(,i-l gem-dichloride is formed.
: T R C 1 '
PCl Sc=0—25 Ry © R PCl; R\ Cl
R u’°=9° Sl pSC=0—" R
Ructioﬂ with _{Aldoxime is produced. Ketoxime is produced.
NH,OH Ry NHOH | Ry Ry NH,OH
5 {/C=0 ———> L/ C=NOH R,c:_o = A RS C=NOH
Reactlon wlth |Hydrazone is obtained. , Hydrazone is obtained. :
anm[ R—CH=_0+NH2NH2—)R—CH=N-—NH2 R,C=0+NH,NH, —» R,C=N—NH,
- |Phenylhydrazone is produced. 1 Phenylhydrazone is produced.
Rucﬂon with - R C¢H;NHNH, R, ~ R CgHsNHNH, R_
Pheﬂﬁhydrazine H/C =0 e H/C‘;-NNHCGHS | R/C =0 — R/C =NNHCgH,
. '|2,4-dintitrophenylhydrazone is produced. 2,4-dinitrophenylhydrazone is produced. T
Reaction with NHNH, NHN=C<R NHNH, NHN=C<R
24-di- R NO, NO, ' R NO, NO, R
nitrophenylhydr Sc=0 + — : L SC=0 + Al 2
azine. . H
: NO, NO, NO, NO,
. e
‘ ¢ Semicarbazone is formed. Semicarbazone is formed.
"mlcarbazlde ¥ H R\ R\ -
s e H/C=N_NHCONH2 R/C“-:‘I\T—INIX-ICOI\IH2
N_h._‘ N T e s . b RShbnh. --u»-—---s-..m...'..'.._..,‘._._nu____
Clemmengen Zn-Hg R R Zn-H
nsen Co R c—o 2=, "\cH Alkane is obtained. \ gl ShHe R
N&‘E‘i‘m ~ |Alkane Is obtained. H” c conc.HCI H/ 2 " L5, o p/t=0 conc. HCl R” JCH,
R R don "H atoms are displaced by chlorine. One or more « -H atoms a are displaced b chlorine.
€action wigh,  |One or more o -H P al, y
Lo ey Cl
CLed CH,CHO—2—>CCl;CHO CH,COCH;—> CH;COCH,Cl + CH,COCHCL,’ °/¢
.
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Comparison between chemical reactions of aldehyde and ketone : dissimilar reactions e

~

\ 5 Reaction \ Aldehyde Ketone
Reaction with | Tollens’ reagent is reduced and as a result, metallic| Tollens’ reagent is not reduced and conseqyep
Tollens' reagent. |silver is precipitated. no precipiate appears.
\ . : Fehling's solution is reduced and red cuprous oxide|Fehling’s solution is not reduced angq no
_ Reactionwith (Cu,0) is precipitated. precipitate of cuprous oxide (Cu,0)
Fehling's solution
k. obtained.
Reaction with Schiff |At ordinary temperature, the pink colour of the|At ordinary temperature, the pink coloyr of
reagent reagent is restored. reagent is not restored.
Easily gets oxidised and an acid with the same num-|Does not get oxidised easily. Strong oxidis
: ber of carbon atoms is produced. ‘ agents produce acids with lesser number of
Oxidation reaction _ (0] bon atoms.
' CH,CHO ——— CH,COOH [0)
- CH3COCH,CH; ——— 2CH,COOH
Primary alcohol is obtained as a result of reduction. Secondary alcohol is obtained as a result
LIAMH, . reduction.
R—CHO R=CH,OH
Vl_{eductlon reacdgn T 2 R\c —5 LiAlH, R\cuou
R/ [H g/
. |Secondary alcohol is obtained. Tertiary alcohol is obtained.
Reaction with , Ig (i) RMgX I? H3C>CE (L).Rm;g)f, H3C\ <R
Grignard reagents CH,— =0FHSOT> CH3—|C—0H H,C (i) H,0 H,C 7 NOH
- R
p (HCHO forms 1° alcohol)
Acetal is produced in the presience of dry HCl gas. Does not react with monohydric alcohol. B
Reaction with cts with dihydric alcohol in the presence of
\ Ra._ diyHCl R\ _,OCH, rea y
mon.ohydricr ﬂmbnl H/C =0+.CH;0H > H/C\ OCH, HClI gas to form cyclic ketal.

Preparation & Reactions of Aldehydes & Ketones

Preparation of Formaldehyde (HCHO)

CH;OH (vapour)

CH,O0H (vapour)

'K
: o °
CH40H (vapour) Ag/400°C [Dehydrogenation)] Rl 0, Ag, :400 c
M
; A s .
HCOOH(vapour) 05000 |EEAL. Cu/0, [Oxidation]
- - or, ThO,, 350°C D |
E
(HCbO)ZCa drydistilatian y l; : Cu [dehydrogenation]
D
E

CH,OH (vapour)

il
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Reactions of Formaldehyde

R sl |

OH Na-Hg/H,0 pCl I’ﬁ}
CI::““D‘ 2 E 2 - Noreaction
me l :
bstprmod 8
’”cn‘ Zn-Hg/conc. HCI §- :

:nﬂh.{fl "[Clemmenscn reduction)] -=— NH,0H g>C=NOH
— Tollens' (Hydraxylamine) Formaldoxime
.Grey precipitate of metallic Ag Teageni =
Fehli 3 ‘
Fehling's ] NH,NH H
. Eprecipltate G solution, heat o% 5 E e di lz ) > H,C=N—NH2
i L] L 1 0 ydrazine oo
3 p— HgCl, o _E . Hydrazane
| White precipitate of Hg,Cl, (—— |.§ R 5
(1] ~
= o 3 CoH,NHNH H
HgCl @ 675 2|, >C=N—NH—CgH
itate of met —2 A — ~ 5
Grey precipitate of metallic Hg 2~ @ ol | E (Phenylhydrazine) H“ :
H OH D
el b Hon z 5
: - B E 3 ! NO,
jsnotgdiing g' H g | 24-DNP g>C=N—NH©—N02
—{E%—= 5 ] 5
H., . OH NaHSO, § D § 2,4-dinitrophenylhydrazone
H SO;Na — 1 =3 ]
| Bisulphite addition compound = E NH,NHCONH,  [B
z —~C=N—NH—CONH,,
: : > [H
l Aldol condensation reaction (Semicarbazide) Semicarhazone
] No reaction |< : :
(CH,)gN,
(CH,0), HCHO (gas) Urotropine
Trioxan ordinary temperature -
'(Cﬂzo)n-]{zo | Evaporation | Polymerisation (i) RMgX (Grignard reagent) R—CH,—OH
} Paraform of the aqueous reactions (i) H,0 Primary alcohol
solution
50% NaOH i
CgH 504 Ca(OH), : : :CO?M CH,OH
Formose or BalO H), [Cannizzaro reaction] Sodium formate Methanol
Preparation of Acetaldehyde (CH4CHQ)
- Na,Cr,0,/H,S0, 0, Ag 250°C
[' CH;CH,OH (ethanol) | ) i’ o CH,CH,0H (vapour)

dry distillation

I(CH‘,’COO)ZCa + (HCOO)ZCa

20%H,S0,, HgSO,

LCH =CH (Acetylene) |

Cu,300°C

60-80°C (hydration)

' CH4ZCH,OH (vapour) £ _J [dchydrogenallon]‘-

k

MUY I EC > -m0 >

H,/Pd-BaSO,
boiling xylene

[Rosenmund reduction]

(1) SnCl,/conc. HCl
(i) H,0, heat

CHyCOCI (Acetyl chloride)

[Stephen reduction]

Alt (0,), H,0,
PACl,,CuCl,

" CHLCN (Acetonitrile)

i [Wacker method]

CH,=CH, (Ethylene)
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’ , h t (ﬂﬁi»' o
Fehling's solution, heat (o | precipitate ofc,,zn'

\ CH,COOH | ch"z(:'i*']H2504 Oxidation R b ,
u o) ! ——_:1\ J
Acetic acld property _Tollens’ reagent ) Grey Precipitate o
heat metallic Ag
cnacnzoﬂ LIAIH, or NaBH, ! v e
“Ethanol ~ or, Na-Hg/H,0 s NH,0H CH,~ C=NOH
|| > g
C.H, " oy 2-He + sonc. HOI g (Hydroxylamine) Acetaldoxime
Ethane [Clemmensen reduction] CH,
A _E NENHZ) s p-C=N—NH,
. ; ) (Hydrazine Hydrazo
C“’\C(gﬂ HCN £ o ’ e
« E " .
Cyanohydrin : T g GeHNHNH, CHI:>C =N—NHCgH,
A g | (Phenylhydrazone) Phenylhydrazone
C“s>c NaHSO, B L
~50,Na . — | B ;g _ 0N
Bisulphite addition compound g’ L 2 24-DNP CH3\C_N NH—@- o,
| 8 B >
. 5]
i ]
Y o
e
Acetlldehyde lmmonll - D = NH,NHCONH, > CH3>C =N—NHCONH,
E (Semicarbazide) Semicarbazone
CHy—CH(OH)—CH, | () CH;Mgbr '
Propan-2-ol (if) H30$ Clygas CCI;CHO
- : Halogenation ] Chloral
CHy—CH(OH)—CH,—CHO | 4. NaOH | Aldol . i PCl, cl
Aldol or,K,CO; |Condensation| | 5 L JECH,CHG,
, Ethylidene chloride
CH.CHO conc. H,SO,, (few drops) ] i
[CH, ]3 M t P a | Haloform | 1,+NaOH solution CHI, (lodoform)
Paraldehyde 25°C El reaction A |- LN
| | ® ud
[CH;CH 0]‘ conc. H,50, (fewdrops?, 0°C E' Formation of | C,H;OH +dry HCI 3) c\ o 0GHs
Metaldehyde or, dry HCl gas, 0°C g‘ acetal or, anc. HZSO4 > H s C2H
- ce
| Aceal
f)Zn, g "]
CH,CH(OH)CH,CO0C,Hy | (1Zn, BrCH,CO,C,H,, Reformatsky A(OC,Hy) 00CH,CH
Ethyl-3-hydroxybutancate o stk =8 | CH5C -
ether (ii) H,0 reaction reaction | Ethylacetate
Preparation of Acetone (Cll.,(l()(lll:,)
(CH3C00),Ca dry distillation i 20% H,50,, HeSO
Calcium acetate 2 AN ¥ B CH.,—C=CH (Propyn®)
e 60-80°C [hydration] 3 = .
CH,CH(OH)CH , z
3 ( ) 3 CU, 300°C vy E “A.ll' (02). HZO, PdC]z, Cl.,]cl2 | (mpﬂlf)
Isopropyl alcohol [dehydrogenetion) _ " [Wacker method| CH;—CH=CH,
= T =]
B CH,CH Na,Cr,0, + H,S '
sc (OH)CHS 2=ty + {2 04 0 L;(l) 02' NaOH' laonc ene) |
Isopropyl alcohol [controlled oxldadon] (i1) dil. H,50,, 100°C CgH;—CH(CHy), (Co 2
— e b g U ' A
N — TR g
CH,COOH : MnO (1) Oy, (1) H,0 cH |
3 ' | B |— JH,0,Zn HyC o — < Hs |
Aceticacld . [Ozonolysis) . HyC~ e
23 dlmethylbul-z -one
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Reactions of Acetone

CH,CH(OH)CH,4 LAIH, or, Na-Hg/H,0 K,Cr,0;+ conc. H,S0, )
2-propanol or, H,/Ni or, NaBH, ? 0l > CH;COOH + (:Oz
[ CH.CH, CH (Propane) | 2218+ conc. HCl 3 Oxidation >0, »| CH;COCHO (Methy! glyoxal)
Efil}____"'___?’___ " or,red P/HI g. [ »| GHy
rf—’——(iNHNH ii)C.H = C.H.CO.H :
(CH;CH, CHy(Propane) . ) NHZNNH, (if) C;H, ONa I 85 3 _,| CHyCOOCH, (Methyl acetate)
- — HOCH,CH,0H, 180°C [Baeyer-Villiger oxidation|)
NH,OH
E{;—)—C=NOH (Acetone oxime) Hy HCN HyC-__OH
[ase : I | H.C O CN (Acetone cyanohydrin)
3
! (CH3)20=NNH2 | NH,NH, E = g.g-
1 . =19 :
E_iutonehyﬂﬂzone (Hydrazine) E‘g E g NaHSO, .| Hyew C( OH  (Bisulphite addition
e \ ] 1 H,C~ SNSO,Na  compound)
| (CHg),C=NNHCgH; | CeHsNHNH, | & ; All= g 2 s
| Acetone phenylhydrazone | (Phenylhydrazine) g 5| C I (i) CHzMgl ,| (CH,).con (tert-butyl
- s E (ii) H,0* 3’3 alcohol)
|(CH,),C=NNHCONH NH,NHCONH, |@ : .
A 1) 2| 2 2 B T CH
| Acetone semicarbazone (Semicarbazide) 0 Reactionwith| NH, I
' N ammonia | | CH3—C—CH,COCH,
| CH,COCH,,Br (Monob Bry/CH,COOH \ '
|CH,q 2 romoacetone)| < E NH, Diacetone amine
' I,/NaOH " pal
CHIy(lodoform) + CH;COONa |2/ 2" (Haloform| - »| (CHg),CCl, (2,2-dichloropropane)
, A reaction ‘s 3 2
( ‘ g
|(CH3)2(I:_CHZCOCH3 i Ba(OH), é% HOCH,CH,0H HSC\C/O— H, .
' OH  Diacetone alcohol | 0°C é E=§. PTS (catalyst) H,C~ “NO0—CH, (Cyclic ketal)
— -] e
| (CH,), C=CHCOCH (i) Ba(OH3, E,‘ =
| 3 2 3. 2 (1] . H (:\ :
! Mesityl oxide ¥ (i)I,,A a |_[Reformatsky| (1) CH,BrCO,C;H;, Zn, | 73 ~C—CH,CO0C,H
= B — reaction | ether, (i) H,0* —| HyC7 | B i
(CH,),C==CHCOCH=C(CHy),| HClgss | 3 O LAy
| Acetone phenylhydrazone ‘ % Schmidt HNj, conc. H;S0, CH,CONH —CHgq
' CH, e reaction N-methylacetamide
- ' conc. H,80, 2 : Ph g_gﬂ
| Mesitylene |« S tiool———=—» (CH,).C=
E H.C CH distillation ) Wittlgreac on 3)2 _c“z
3 3 2-methylpropene
Preparation of Benzaldehyde (CgH;CHO)
\
(i) AICL, (il) H,0 Pb(NO,), or Cu(NO,)
C 3 = - )2 3)2
6Hg (Benzene)+ HCN + HCI(g) [Gattermann al.?ehyde : co, CgH;CH,Cl (Benzyi_ chloride)
synthesis
e SR 1T N (i) CrO,Cl,/CS, solvent
H,/Pd-BaS0O,, quinoline < = CcH:;CH
Q00 et orae) | | | VBT )
[Rosenmund reduction] A i r
C (i) SnCl,, ether/conc. HCl | L ()0 CgHCHCL, (Benzal chloride)
\__‘lliic_n (Benzonltrile) (ii) H,O [Stephen's method] | D 3 ' .
s E MnO, or MoOy, 0,
C.H % () (CHNpreflux |0 | CgH5CHg (Toluene)
8 SCHZCI (Benzyl chloride) (id) dll.Hél, steam distilh}h‘aon Y '2
Sommlet’s reaction AICly-Cu,Cl, , ether
s — (Som D |—— 22 CgHg (Benzene) + CO + HCI
| CGH Coo dry distillation E [Gattermann-Koch
Mﬂ +(HCO00),Ca A aldehyde synthesis]
k
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Reactions of Benzaldehyde

55 ; K Cr,0n/HySO,
CGHSCH(OC H,) (Acetal) |, éHSOH (excess) > 0] 6 SCOOH (Benm]udd)
2 572 T HaQ@ g &
— g CgH_COOH (Be
CgH;CH(OH)COOH (Mandelicacid) |_(LHCN 1§ & S CBHSCH0| m
(1i) HCI/H,0 = == - Alr Cﬁ“s C000R
) NH,OH/H* " f Perbenzol
CgH CH=NOH (Benzaldoxime) r() i | g (slow oidation) '__\ci‘.
Tollens' reagent A CeH, COOR
(1) NH,NH,/H* E s =2
CgHgCH=N—N=CHCgH, - HzCH;/W gz E | g1 (I(cH,),CHO—];AlL (CHy),CHOH - CoH-CH,0f
Benzylidene azine (if) CgH; E_ a 1: % (ii) dil. H,SO, [MPV reduction] Benzyl lkzoho[
a [ | 3
- - CgHsNHNH,/H* | @ = A 3 Zn-Hg/conc. HCI N R T i
CgHgCH=N—NHCgH, L 2 g'é L £ [H] [Clemmensen reduction] CGHSCHS(T"I“"");
Benzaldehyde phenylhydrazone L —oree=ay
il = conc.NaOR.2_, |CgH CH,O0H + C.H,COONS
C - E [Cannizzaro reaction| 6752 5*5___‘3
PlaLill ’ conc. NaOH, HCHO
: : »| CcH-CH,OH
O,N g [mixed cannizzaro reaction] 6572 + HCOONa
Benzaldehyde-2,4-dinitrophenylhydrazone E Schiff reagent
‘ >| Pink col
NO, conc. H,50,, conc. HNO, ‘ el
OHC m-nitrobenzaldehyde |° [Nitration] - CHyCHO,diLNaOH | |G H CH=CHCH0
E [Claisen-Schmidt reaction] Cinnamaldehyde |
- - R
SO.H . ® @
3" m-formylbenzene . FummgHz-sq‘ §§- b | g CH;COCH,, dil. NaOH . CGI-I_,'CI‘I=CHCOCHT3
OHC sulphonic acid J [Sulphonation] S g. = g [Claisen-Schmidt reaction] | Benzylidene aceloneJ
@ @
= (=
Cl e £ OH O ‘
< , Cl,/FeCl = _g KCNgqueous ethanol, A N | 1
OHC m-chlorobenzaldehyde ]1 [ChIorinatiZH] ' g [Benzoin condensation] ] @‘;Hn;& |
— 8 €
~
Gfs | e cH—N v | |8 (CH,C0),0,CH,CO0Na | CgH,CH==CHCOO0H
CgHsCH=NCHN=CHCgH; «—| " 5" [ 140°C [Perkin reaction] Cinnamicacld
Hydrobenzamide il —
) : . Cﬁ“s ) ‘
CgH;—CH=N—C-H, ) CgH5NH, (Aniline) (') CoHsN(CHy), HZS?‘_'IDO C, @éﬁ(cﬂ,)zcﬂ
Benzylidene anlline (Schiff base) 125°C (if) PbO,, CHyCOOH (i) HCI ey

Uses of Aldehydes & Ketones m—

. Uses of Formaldehyde, Acetaldehyde, Acetone and Benzaldehyde -

| Formaldehyde - Acetaldehydle |,  Acetone . - Benzaldehyde
"0 Formaldehyde is a very|@ It is extensively used to © Acetone is extensively used (1) Benzéldehyde is used m;l
strong disinfectant and| prepare acetic acid, acetic as a solvent for the preparation
antiseptic. Rooms used by|  anhydride, ethyl acetate,| nitrocellulose,  cellulose| malachite green (3 gree?

patients suffering from n-butanol (solvent & raw| acetate, acetylene, varnish orgénic dye).

|
1

infectious  diseases are| material of other organic| and lacquer, etc.
disinfected by it. J compounds).

pr——

e e ———

Scanned with CamScanner



~— formaldehyde

Acetaldehyde

formaldehyde reacts with
ammonia, is used in the

rubber).

gun-powder.

Acetone I Benzaldehyde
6‘W"m0"ﬂcal @It is used in thel@ It is used for the/@ It is wused for the
gpcclme“’ are preserved preparation of dyes. preparation of plexiglass| preparation of benzoyl
py 40% 2aq. solution of (unbreakable glass). chloride, cinnamic acid,
HCHO. Formalin protects cinnamaldehyde, etc.
| these species from
pumfacﬂon. 7
,my used in the|@ Paraldehyde (trimer of|@ It is widely used for the|/@ It is widely used as a
| manufacture of bakelitel CH,CHO) is wused as| preparation of, flavouring agent in
i and urea-formaldehyde|  hypnotic agent., chloroform, iodoform,; perfume industry.
i resin, the basic raw| Metaldehyde (tetramer of| medicines,e.g., chloritone,
Ljitixjisjor plastic. CH,;CHO) is used as fuel. sulphonal, etc.
'0 Hexamethylene Ot is used for the(@ It is wused in the
(etraamine  (urotropine), preparation of butadiene| preparation of smokeless
obtained when| (a constituent of Buna

cyclonite) are prepared by
controlled nitration of

urotropine.

nail-polish,
flavouring

treatment of urinary
infection.
;—Q_Explosive (RDX - or © It is used for preparing

artificial
agents,
synthetic rubber, etc.

Identification of Aldehydes & Ketones Bm=—

Identification of Formaldehyde, Acetaldehyde, Acetone and Benzaldehyde

Formaldehyde

Acetaldehyde.

. Acetone

Benzaldehyde

S,

identified by its

0 Formaldehyde can be|@ When acetaldehyde is

mixed with colourless

@ When acetone is heated

with NH,OH in the

@ Schiff reagent test : When 2-3 drops
of benzaldehyde are added to Schiff

acidified with conc. HC),

3 pink colour develops.

solution changes to
yellow.

characteristic ‘pungent Schiff reagent and the|  presence of iodine, reagent, the pink colour of the
smell. mixture is shaken, it| yellow  crystals of reagent is restored.
restores the pink| iodoform having
colour of the Schiff| characteristic odour is
L_ reagent. precipitated.
;Q-SChl'YVer's test : Few|@ When warmed with the|@ If NaOH solution isi@ Tollens’ reagent test : When 2-3
drops of phenylhydrazine Fehling's solution,| added drop wise to| drops of benzaldehyde are added to
| and . 1mL dilute|  acetaldehyde reduces| acetone mixed with| Tollens’ reagent and the mixture is
Potassium ferrocyanide| it to give a red freshly prepared sodium| warmed in a water.bath, a silver
(5%) are added to 2mL of|  precipitate of Cuy0. nitroprusside solution,|  mirror is formed on the inner walls
dilute fomajdehide the solution turns| of the test tube.
solution (1%). When orange. After some time,
Tesulting  solution  is the colour of the
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{ Formaldehyde I

Acetaldehyde

. Acetone

Benzaldehyde o

© Formaldehyde can also|@ Acetaldehyde reduces

be

identified by| Tollens' reagent with dinitrophenylhydrazine dimethyl-aniline is added to 2 dro
determining the melting| the formation of| to form orange| of benzal-dehyde and heated with’
point of its 24-di- metallic sllver or crystalline precipitate small amount of conc, H,50
nitrophenylhydrazone silver mirror. having melting point of ZnCl,. Acetic acid & PbO, are th
(167°C) derivative by its 126°C.

action on 2,4-DNP.

© Acetone reacts with 2,4-|@ Malachite green test

: ImL

added to it. If resulting solution
treated with excess conc. HCl, ¢

green colour is produced.
Distinctive Chemical Tests pm—
Acetaldehyde and Acetone

Test : Acetaldehyde  Acetone

© Schiff reagent is added and lhaken in 0 At ordmary temperature, pink colour @ No change in colour at ordin
. the cold condition. appears. temperature.
© Heated with Tollens’ reagent. @ Metallic silver is deposited. -|® No precipitation of metallic sil
occurs. .

© Heated with Fehling’s solution.

© Red precipitate of Cu,0 is obtained

.|® Red precipitate of Cu,0 is n
obtained.

Ethyl alcohal and Acetone

Test

Ethyl alcohol

Acetone

and NH,OH.

© Heated with iodine (in KI solution) |@ No yellow crystals of iodoform are

produced.

© Yellow crystals of jodoform wi
characteristic smell are produced.

DNP).

© Heated with B‘rad)’s reagent (2,4-|@ Orange or yellow crystals are not

obtained.

® Orange crystals (m. p. 126°C)
produced.

presence of conc. H,$0,.

© Heated with glacial acetic acid In the © Ethyl acetate having characteristic

smell is obtained.

—

© No compound with any characteris
smell is produced.

Ethyl alcohol and Acetaldehyde

Test

Ethyl alcohol

Acetaldehyde
0 Heated with Tollens’ reagent. © Metallic silver is not precipitated. @ Metallic silver is precipitatefi’;
© Heated with Pehling’s solution. ' |@ No red precipitate of Cu,0 is|@ Red precipitate of Cu,0
produced. produced. -
Formaldehyde and Acetaldehyde il
Test Formaldehyde Acetﬂlde‘ll’de
Heated with conc. NaOH solution and KI

solution containing dissolved iodine.

duced.

ha
No yellow crystals of lodoform are pro- |Yellow crystals of iodoform hmm.f

acteristlc smell are obtmned L

Formaldehyde and Acetone

Test

Formaldehyde

Acetone —~

KI
iodine.

© Heated with conc. NaOH solution and
. solution containing dissolved

© Ilodoform is not obtained.

© Yellow crystals of lodoform 4
uc
characteristic smell are prﬂd
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-

Formaldehyde

NS

Acelone

@ Metallic silver is precipitated.

@ Metallic silver ls not preclpltated

Ethyl alcohol and Formaldehyde

Test

Ethyl alcohol

Formaldehyde

© Heated wltﬁ Tollens’ reagent.

© Metallic silver is not precipitated.

@ Metallic silver is precipitated.

v

@ Heated with\l’ehllng s solution. ©® No red precipitate of Cu,O is/@ Red precipitate of Cu,0 s

s obtained. produced.

© Heated wlth\ conc. NaOH and lodine|@ Yellow crystals of iodoform having|@ Yellow crystﬁ.? of iodoform are ot
dissolved in KI solution. characteristic odour are formed. obtained. |

Pentan-2-one and Pentan-3-one

" Test

Pentan-2-one

Pentan-3-one

R

Heated with conc. ‘NaOH solution and

Yellow crystals of iodoform having char-
acteristic odour are produced.

Yellow crystals of iodoform are not pro-
duced.

lodine dissolved in KI solution.

Acetophenone and Benzophenone

Test

Acetophenone

'Benzophenone

Heated with- conc. NaOH' solution and

Yellow crystals of iodoform having char-

Yellow crystals of iodoform are not

obtained.

jodine dissolved in KI solution. acteristic smell are produced.
Acetaldehyde and Benzaldehyde
_Test -Acetaldehyde Benzaldehyde

iodine dissolved in KI solution.

O Heated with conc. NaOH solution and

© Yellow crystals of jodoform having
characteristic odour are obtained.

@ Yellow crystals of iodoform are not
produced.

© Heated with Fehling’s solution.

@ Red precipitate of Cu, 0 is obtained.

© No red precipitate of Cu,0 s
obtained.

o oﬂdi’ed 3 With alka.l.ln e
Lloluﬂon and then acidified with HCL

Test

| |Heated with conc. NaOH solution and

lodine dissolved in KI solution.

Transformations B

——e—

RCHO (Lower aldehyde)

—_.____._‘.——-_—-__.———-‘———‘

Hz

2 Hlsher aldehyde (RC

\‘ ‘_—-———“
i ———

KMnO,

1. Lower aldehyde (RCHO)— Higher aldehyde (RCH,

: _’i"’fﬁg;ca OH_-—i RCHZCI——»RCHZ CN
CHO) — Lower aldehyde

Na/Cszoﬂ CH CH
] RCH,CHO (Higher aldehyde)-m" R 2

1@ No white precipitate is obtained.

© White crystalline precipitate of

benzoic acid is obtained.

Benzaldehyde and Acetophenone

' Benzaldehyde

: Acetophenone

Yellow - crystals of iodoform are not

Yellow crystals of iodoform having char-
acteristic odour are produced.

obtained.

CHO):

SnCl,/conc. HC
—_—

RCH,CHO (Higher aldehyde)

or, AL 05, 350°C

(i) H,0, Zn

[Stephen reduction]
(RCHO):
_concHSO.l70C o o 0 SO
H——2——>RCH= 2 R —CHO (Lower aldehyde)]
}

e
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ulLl llllll"‘. ll‘ll!ll“l(l N

i k,uzo scon 1,80 ) | Bry/KOI

" G A 7u] . —"“c"zCOOH‘—*—-*RCH JCOCI —1% RCH,CONH, —2X0H ‘-

E (Higher aldehyde)
. INO

| (Loweraldchyde)R —CHO <% ncn,oH h'—-’—ncu,_Nsz

l 2Cl,

3. Acctnldehyde ((‘ll_.,Cll()) = Acetone (CllacOClla)z

aCr,0,+mnc IIISO ' ( R A(dryhdilsrlllnllon)
'LCH CHO[Acemldehyde) o ﬁcuncoon——..(cu COO)z - GacO,) ﬁC”:;COCHJ(Amnne]

4. Acetone (CHSCOCH,)—-’ Acemldehydc (CH,CHO)
K2 r,07+conc.ll,.,50 - B o H2/Pd Bn504 ‘ o
ICH3C0CH3 (Acctone) o) — CH3COOH —-——» CH,COCI SorQulnollne CHaCHO(Acctaldchyde)
Al!emntlw melhod R _ ) 7
[ lz;N.ll’OIi‘ T R _-E-“ T 'H B \
l CHSCOCHa — 3 —CHI +CH3COONu——PCH3COOH—'—> CH;COClI -pmo—’ CH4CHO ;‘
Acetone (Acclaldehyde)

3. Acetone (CH,COCH )-—*n-prupyl nlcohol (CH,CHZCIIZOH)

! Na/C,H,0H ALO, (1)B,H e 1)
CH3C0CH3—L,C'—5—. CH;—CH— CH3——» CH 3 CH=CH, i CH,;CH,CH,0H E
or, LIAIH, | 350°C () H,0,+ NaOH |
| Acetone OH Propene n-propyl alcohol |
! N lsopropylnlcoho! - . -
L IB L o dll I\OH 7
Alternative method: | CH COCH;, Ray CH3CH=CH,_ ﬁcurcn 2~ CH,Br ———, CH;;C“ CH,0H
Acetone Propene 4 n- propyl bromide n- propyl alcohul 7
6. Fnrmnldehyde (HCHO) — lsopropyl nlcohol (CH_,CHOHCH,)
e (') T OMgl A WHO CH3 NI 1;(;;“- I
CH Mgl ' , 300° 1;Mgl
H—C —2 8,y ¢ oy, M, H-—C OH —C, oy cn—o 0 DM e — cr—ci
! l!l [ [dehydrogenation] (i) H, 0@
' H H Acetaldehyde OH
l * F_‘qm\a}ldehyde Addition compound Ethanol

Isopropyl alcohol

7. Ethyl alcohol (cu,cn,ou)—- 2-butanol (cnacuoncn,cn,)

(.._._-.._‘,, __,_-.-. S—— =

Mg —— .

e e A ko o e v A i S

(II)H e CHSCH CH2CH3 (2-butanol) |
LA ———— _ﬁog___t e (=t
8. At:etone (CllSCOClls)'—‘ Formnldehyde (HCHO)
K,Cr;0, + conc. H,80, LA, mso, Mo,
; CHyCOCH, —— o CHyCOOH —_l_.CHJCHzou °——~—1°“1°u0_é CHy = CH, oty ; = HCHO
!" ACE!?T!C s e Pt F ACE[ICHCId . —— lIlhnnoI . Ethylene 2 Fon'n;]ldeh)de
9, E‘ormnldehydc (IICHO) — Ethyl alcohol (Cll,(:llzml) and Acelnldchyde (CH,CHO): )
o ' OMgI B (|)n o ‘
H,0 : i ;
!H—?(Forma]dehyde)—:‘—' n.—-c—cu 3—— H—C—CH ﬁhﬂf_l, H—C—CH, (Acetaldehyde) |
' deh t
ll H H Addition 1 compound H__ Ir’thun.olw gt |
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V—_ . ’ )

Alernativemethod:

ST NadigiHO ke OspRG e, o
[ HCHO Jucd CH,0H —* CH,Br—s cnac o 2 > CH,CHO — CH3CH20H ;
| Id hygljr: uetorl Methanol Methyl Methyl (g El) HZ%A Acetaldehyde 5 Ethanol |
\ Formalde bromide cyanide ide [Stephen reduction] |

10. Acetuldehyde (CH,CHO) — n-propyl alcohol or 1- propanol (CH,CH,CH,0H):

- 5, Hg+H,O0 CH.CH.oH 55 KCN (i) SnCL/HCl.
yors ———————— —
| CHy—C or, LIAIH, 3CH,0H —— CH,CH,Cl — CHyCH,CN Gy 657 ¢ hen
| Acetaldehyde Ethyl alcohol Ethyl chloride Ethyl cyanide reduction] |
‘ Qa | Na - Hg+H,0 i
| R -propano)CH CH,CH,0H p LIAIH CH3CH2CHO (Propana.l) - _mj
11, Ethanol (CH;CH,0H)— Acetone (CH,COCHj,):
— . Cr,0./conc. H,SO, - ] - |
CH3CH20H(Ethanol)K2 2 ’[0] 2% cu,co0u 20, (o, c00), ca S LWL ¢ 1y, COCH, (Acetone),
12. Propyne (CH3—C=CH) — Acetone (CH;COCHj3):
; 20% H,S0,, HgSO,
'CH,—C= »[CH,—C=CH,] == CH,—C—CHj (Acetone) |
iCHS C=CH (Propyne) 60-80°C [hydration] L | 2] 3 I 3 f
: - OH ' (0] |
13. Acetylene (HC=CH) — Acetone (CH;COCHj;):
| H .H,S0 OH distill |
lit—cn zo%HﬁfOA:C 850, CH3CHOK2CIZO7/cm: 2504  CH,COOH Ca(OH), (CH,C00), Cadry stillation J
1Ace ylene -80 Acetaldehyde (0] Acetic acid Calcium acetate CH3COCH3(AC9t°ﬂ9)i

14, Acetaldehyde (CH;CHO) —* Aldal, Crotonaldehyde, n-butyl alcohol and n-butyl chloride:

W
1

'2CH,CHO L NROHSOUI, oy CHOHCH,CHO _ %, cH,cH=CH—CHO—2"™, CH,CH,CH,CH,0H
[Aldol condensation) 3 [-H,0]
| Aoetaldehyde Aldol Crotonaldehyde n-butyl alcohol
(n-butyl chloride) CH;CH,CH,CH,, Cl

PCl; |
!
i

i

(cﬂs-@-CH=CH—COOH) and n -butyric acid (CH,CH,CH,COOH):

15. Acetaldehyde (CH;CHO) — Crotonic acid
[ dil. NaOH solution_ CH,—CH=CH—CHO (O] |
| 2C CH.—CH—CH,—CHO p
| H,CHO [Aldol conde adon] 3 (IJH d012 [—H O] . a-butenal Tollens’ reagent |

z 7 eH— |
{ - (n-butync acxd) CH3CH2CH COOH «—~— {Crotonic acxd) CH;—CH=CH—COOH «——— l

[In the preparation of crotonic acid from 2-butenal, Tollens’ reagent is used. Tollens’ reagent (ammoniacal silver nitrate
solution) being a mild oxidising agent oxidises only the —CHO group to —COOH group; the carbon-carbon double

bond remains unaffected. If a strong oxlidising agent like K,Cr,0, /H,80, is used, both the carbon-carbon double

bond and the —CHO group will be attacked.

CH=CHCHO is carried out first by H, /Ni, both the carbon-carbon double bond and
the reduction of CH;CH=CHCOOH is carried out by H, /Ni, only the carbon- -
e —COOH group remains unaffected.]

Again, if the reduction of CHz
~CHO group are reduced. But when
carbon double bond is reduced while th
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16.

17.

18.

19.

20.

21,

22.

~s

Methane (CH,) — l’ormaldehyde (HCHO) and vice-versa:

0, 7" il red P/HI
| CH, 75> HCHO HcHo 2 Pe*HQ oy oH e rocucon] CHa
Formaldehyde [reduction] Methanol Methane

Y2
! Methane Formaldehyde

Methanol (CH,0H) —* Formaldehyde (HCHO) and vice-versa:

: _— 5, Na- Hg+H,0
1

, SH oH(vapour)m»HCHO(Fomaldehyde) HCHO(Fonnaldehyde) freduction]
\_Methanol . — a

CH,OH (Methanol)

1-butanol (CH;CH,CH,CH,0H) —* 2-butanone (CH;COCH,CH,):

AgOH
ALQ,, 350°C
| CHyCH,CH,CH,0H ——3——» CH,CH,CH=CH, ——»CH;,CHszJH CH 3y i NaOH solution
I ' L4 [ 2-iodobutane

1-butanol 1-butene =
—C— «——CH,CH,CH—CH
CH3CH2 (”3 CH3 300°C 3772 3

2-butanone ( 2-butanol OH

-

Alternative method:

0,,350°C Br. _
CH,CH,CH,CH,0H L CH,CH,CH, =CH,—»CH;CH,CH —CH, (12-dibromobutane)

or, conc. H,50,, 180°C
1-butanol H250 1-butene . Br Br ;

OH alcoholic KOH 1A _
20% H,S0,, HgSO,
J CH, CH, C=CH (1-butyne)

CH,CH,COCH, «——| CH,CH,— t=cH,
2-butanone Enol (unstable)

60-80°C [hydration]

Acetone (CHacOCHs) —> Propyne (CH3C§CH):

Na-Hg + H,0
[cn,cocn, tebs CH;—CH—CH _;M“_’>CH3CH CH2—>CH3—CH cnzﬂi,cnac CH
, 3 3 [reduction] 350°C
l

KOH
Acetone OH

Propene Br Br Propyne
[ « ' 2-propanol 1,2-dibromopropane

Formaldehyde (HCHO) — n-butane (CH,CH,CH,CH,):

H,/Ni, A Na/eth -
i HCHO —2—"> CH,;0H ——% CHBr ", ey ch, -2, ch,cH,c1 D¢, cyp,CH,CH,CHy

[Wurtz reaction) [Wurtz reaction]

L Formaldehyde Methanol Ethane Ethyl chloride n-butane
Alternative method:
(_ N ) 3
: (i) CH,Mgl PB Na/ Eth *
! HCHOWJ——»CﬂacHZOH—'%CHBCHZBrW—m:;%-) CH3CH,CH,CH, |
| on !
| Formaldehyde 50 Ethanol Ethyl bromide n-butane |
Acetaldehyde (CH;CHO) — butan-2 -one (CH3C0CH20H3):
[ (1) CH,CH,MgB OH ]
CH " - A [a.ld hvd 3 2 Bgbr _ CUIBOO. I
L 3~ CH=0 (Acetaldehyde) -5 CHy CH— CH,CH; —— CH, — C — CH,CH, (Butan-2-0n¢)
Bann— . = i 2-butanol
Acetone (CHyCOCH3) —Mesityl oxide [(CH,),C=CHCOCH,:
Ba(OH) H, G\ A H.C 0 .
2CH,COCH 2, C—CH,—CO0C < 3N\C—CH—_ o o
3 3 Aldol condensation H,C /] 2 H, [-H,0] H,C /C—CH—-C—CH3 (Mesityl oxide)

Acetone OH
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n ,,,.,,,.none (C" COC"a)—-*l'mpene (CH -(,n—cuz)
i’_ —CH, (Propanone) ———» LWH o ~ conc. H 504' 180°C O
CHq —CO—CH4{Prop ] s CH,~— CH — CH;,(2-propanol) o ALO, e CH;—CH= CH2(Propene)
S 2 OH”
7 Acetaldehyde (CH4CHO) — Malonic acid (HODC—CH,—COOH):
5_"_ - - adasonin "kzcrz'o‘7" o ~ - — - _d p B — . T P S—— o o e e pa—ty - - ﬂ
| CHyCHO —————— CH3CO0H——— 2, B;CH,COOH—~—>NCCH COOH‘“—HE’MHOOCCH COOHI
conc. H,50,,(0] [HVZ reaction] 2 2 [hydrolysis] Q|
Aceta]deh)’de (Malomc aci ) |
5. Propyne (CHy—C=CH) — Butanone (CH3 CH 2—COCH,):
o ' Na/liq NH,3 | CH N 2'0;}{ sb :H 2+, 8(;°C
| cH;—C=C—H————CHy—C=CNa——> CH,—C=C—CH, 2 8 CH,—CH,—C— CH3]
] Propyne Butanone ’

6. Benzaldehyde — m -hydroxybenzaldehyde:

diazonium chloride

Hzo @ ‘?
= OH |
i

)

CHO

m-hydroxybenzaldehyde

i’ CHO CHO CHO CHO
I conc. HNO, @\ Sn/conc. HCI @\ NaNO,/HCl @

e~ 7 —_——> —_—
: conc. H,50, NO, [H] NH, 0-5°C N: Cle
: | Benzaldehyde m-nitrobenzaldehyde m-aminobenzaldehyde ~ m-formylbenzene-
{ ) - :

1. Benzaldehyde (CgH,CHO) — Mandelic acid (CcgH;CHOHCOOH):

CHO CH(OH)CN CH(OH)COOH

dil. HCI

|
? HCN (Benzaldehyde - 9-H¢ (Maridsilc scid)
‘ @ (Benzaldetipde) @ cyanohydrin) [hydrolysis]

8. Benzaldehyde (CqzHzCHO) —> Benzilic acid [Ph,C(OH)COOH]:

 cHO CO—CHOH CO—CO HO_ COOK
| _kov @ HNO, @ @ KOH/ethanol @ \©

| H,0, EtOH, heat

| Benzaldehyde ‘Benzoin _ Benzil __ Benzilicacid (salt)

!. Benzaldehyde (C4H;CHO) —* Phenylacetlc acid (CGH CH,COOH):

" cHO  CH,0H T CH,Cl CH,CN

i LIAIH, s0Cl, _NaCN MO
N TE =

liB!?nzaldehyde Benzyl alcohol Benzyl chloride Ph?‘,‘y,"i,“,‘i"‘,‘_"‘,lﬁ -

0. Bﬂluldehyde (CgHzCHO) — Benzophenone (Cﬁll COCBHS)

CHO—‘_M‘ T e COOH 0

- e
! i

| OH/Ca0 CgH5COCl C .

i (1) KMnO,/H* Na

{ @ (Benzaldehyde) W A nnhy qus : (Benzophenone)

Phenylaceue ac:d

S — o e e et

w (30

Benzilic acid

CH,CO,H
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| cho
\ () PhMghr on PCC/CIGCl
Alternative method: | [ll)ll,O’ —r

31. Benzaldehyde (Cnll CHO) — Acctophenone (CgHl (‘OCII-,)

| cHO N CHOHCH, COCH, |

' 1) CH,MgB cC

1 @(chnldehyde) %)l)—“:Tl—a-ar-b © (1-phenylethanol) '(T:)II—LI-; @ (Acetophenone)
2 /

(. S - e —— = . - - — - S

32. Benzaldehyde (CgH CHO) — 3-phcnylpropnn- 1-ol (Cull CH,CH,CH,0H):

(“Ellﬂo = }I—CHCHO o o chH CP[20H }
CH,CHO LIAIH,
g 3.phenylpropan-1-ol)
.[ (Benzaldehyde) m (3-phenylprop-2- cnnl)—m (3-phenylprop !

33. Benzene (CgHg) — m -nitroacetophenone:

COCH, COCH,

conc. HNO
l (Benzenc) CH cotl (Acetophenone)———jb (m-nitroacetophenone)
anhy. AlCI, conc. H,80, NO,

34. Benzaldehyde (CBII,CIIO) — Cynnobenzene (()ﬂll CN):

:

E CHO CH=NOH N il

| NH,OH (CH,C0),0.A |

l l (Benzaldehyde) ——j;-G> (Benzaldoxime) —fr 5 (Cynnobenzcne)‘l
_ L]

35. Renzene (Cgllg) —* p-nllrnlwnmldohytlu:

CH,

a CH(OCOCH,),

0

c CH |
CH,CI conc. HNO, Cr0, " OH~/H,0
‘ © m @ Cm‘ © W © — (p-nitrobenzaldehyde)
l?!illl_me ‘-1"“3*“9*'“ A NOz(mujor) NO, NO,
36, Toluene (CulI'CH,) — Cllmnmnlllt'hydo (C ﬂlll(.ll—(‘ll(:ll())
‘ ‘ " cH, oo 'CHOO CH=CHCHO
p CS
2%/ CH,CHO
} (Toluene) —'(“] 1,0 @(Benznldehydc)-—Nchv ©(Clnnnmnldehyde) l
37. Benzonltrlle ((‘BII CN) —* Cinnamlc acld (L“II CH=CHCOOH):
: CHO CH=CHCOOH |
_sncly/Hel (CH,C0),0/CH,COONa
J @ (Benzonltrile) —————— [u)" ) @ (Benzaldehyde) 2 P — (Cinnamic acid) ]
DR B < N« S |

e N —
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