Reduction, Oxidation & Hydrolysis ﬂ—
Bl Exercise-1

% Marked questions are recommended for Revision.

» fifYed 7 SR A U B
PART -1 : SUBJECTIVE QUESTIONS
0T - | ; fA9ATH® Y999 (SUBJECTIVE QUESTIONS)
Section (A) : Reduction-1
Tog (A) : IJUTIF-1

A-1.  Write the hydrogenation product of following species with Hz/Pd.
H, /Pd

H, /Pd

(a) 1,2-Butadiene —2— (b) trans-2-butene —2—»
C
y/ 2
(c) Benzaldehyde _ Hp/Pd (d) C<CH le;:d ;
i .
(Limonene)
fr=ferRaa et &1 Ho/Pd & 11 BIgSIoHIaRT Sars forRau :
(2) 1,2-oeTSTgE — 20 (b) faruer-2-ggdie —FelPd
CH
y/ 2
o @I, s
i .
(ferI=iT)

Ans. (a) Butane (&) (b) Butane (1) (c) Ph—CH>—OH (d) 9—@—(

A-2.= Write the hydrogenation product of following species

(a) CH2=CH-CH2>—CH>—C=C—CH3s %{cjess)_)
(b) CH2=CH-CH2—CH>—C=C—CH3s __H,/Pd-BasO,

(c) Benzoylchloride _ H/PdBaso, ,

fr=faRaa TS &1 BrsgioaR Sdre forlRaw —

(@) CH2=CH-CHz-CHz—C=C—CHs —>”2‘3”:Zm)

(b) CH2=CH-CH,~CHp—C=C—CHz —2/F4-82%0s

( C) am H,/Pd/BasO,

Ans. (@) CH2z=CH-CHz~CHz—C=C—CHs Hz<+f,ess)> CH~CH,~CH~CH,-CH,-CH,-CH,
CH,=CH-CH,-CH~_ ~_~CH;
/C—C\H
(cis isomer)

(b) CH2=CH-CH2—CHo—C=C—CH3z —He/Pd-Bas0, ’
(c) Benzaldehyde (Benzene carbaldehyde)

Ans.  (a) CH2=CH-CHz—CHo—C=C—~CHs _ M%) 3*Pd ¥¢)  CH,~CH,~CH,~CH,—CH,—CH,—CH,
CH,=CH-CH~-CH~_ ~_~-CH;
H,/Pd-BasO, C=

=C
(b) CH2=CH-CH2—CH>-C=C-CHz —=—= H/ “\\H
(FAUE FHTETA))

(c) Tifeeerss (I Frdfeeesgs)
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Reduction, Oxidation & Hydrolysis ﬂ—
A-3.». Complete the following reactions :

=1 srfAferanaii @1 qof & :
(i) CH3—CH>—C=C—-CH>—(CH2)s—CH20OH

(i) Na/NH; (1)

(i) H,0
COOH
. (i) Na/NH; (1)
—
(”) (i) H,O
COOH
Ans. (i) CHs—CHz— CH = CH —(CHz2)7—CH2—OH (ii)
trans
COOH
(i) CHs—CHo— CH = CH—(CHz2)7—~CH2—OH (ii)
fouer
Sol.  These are Birch reduction (I8 f3 =g+ )
0} CHs—CHo—C=C—~CH2—(CH2)6~CH20H — O Na/Nls ® - ey, cH,— CH = CH —(CH2)7—CH20ONa
(i) H,O 1
I rans

H,0
CH3—CHz— CH = CH —(CH2)7—CH>—OH :
trans
0} CHs~CH2—C=C—~CH2z—(CHz2)s~CH0H — O NN O o oo ©H,— CH = CH—(CH2)7—CH20ONa
(i) H,0 fauer
i) Hy

H,0
CHa—CHz—CHﬁf[ CH—(CH2)7—CH>—OH :
&]

COOH COOH

- 10) Na/NH3 10)
ii

A-4. Give reaction conditions (reagents and/or catalyst) for effecting the following conversions :

ﬁﬁraﬁqﬁaﬁaﬁwﬁﬁmmé(aﬁWHW/mWW)wzﬁ?

CHs_(CH2)7 CH
(i) CHa—(CH2)7—C=C—(CHz2)7~CHs —> Sc- c/
i
C-CH, CH,~CH,

Re

Sol. (i) H2/Pd-BaS0O4
(i) In this conversion —CO- converts into —CHz— which can be achieved by any one of the following
reagents :
(a2) NH2=NH2/KOH/A (b) Zn-Hg, Conc HCI, A (c) Red P + HI
Sol. (i) H2/Pd-BaSOa4
(ii) 39 r<iuRads § —CO- g —CH— ¥ =1 # q fll U aifaia gRT 9ga o | 2
(&) NH2—=NH2/KOH/A (b) Zn-Hg, A< HCI, A (c) AT P + HI

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ RESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVROHO -2



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Reduction, Oxidation & Hydrolysis ﬂ—

Section (B) : Reduction-2
gog (B) : IJIII-2

B-1.

Ans.

B-2.»=

Ans.

What is the product of each reaction

TS AT &1 ST R B 7

LiAIH, followed by H,O LiAIH, dg==rd H,O
(i) PhCHO— PhCHO—
NaBH, followed by H,O NaBH, dcq<drd H,O
o LIAID, followed by H,O o LiAID, dcgeard H,0 -
I
C—CH, —CH,
LiAIH, followed by D,O - LiAIH, d<g2=rd D,0 R
(i — e
NaBD, followed by EtOH | _ NaBD, d<ggdrd EtOH
D./Pt o D,/Pt
room temperature T BT A

LiAlH4 and NaBH4 both gives same products with carbonyl compounds.

Fraffae WD S A1 LiAlH4 927 NaBH4 2191 I919 ScdTe 2 2 |

(i) Ph—CH2>—OH
D
o) LiAID, followed by H,0 | 0 LIAID, TeqaTd H,0 |
| > thclscha thtlscha
—CH, OH J!—CHS OH
H H
\ i | ) |
(i | LIAIH, followed by D.O . ?_CH3 LIAIH, TTgara D,0 -
oD oD
D D
NaBD, followed by EtOH ph_(';_CH3 NaBD, Tqz=rd EtOH Ph—(IZ—CH3
on On
7 7
D,/Pt > ph_CI;_CH3 D,/Pt > Ph—CI:—CHs
oD oD

Identify a and b, in the following reactions : (=1 ifdframell # a denm b &1 ug=Ifa)
(0]

NaBH,
NaBH, NH_ O

a
———sa cl
CH,OH ) —
1l
— - LiAH,
>
| LAH, 07 cH,
—___0H OH
NH (@) NH

HO HO
(i) a: yb:

HO™ CH, HO™ CH,

/\
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Reduction, Oxidation & Hydrolysis

Sol.

Bdl.

B-3.

Sol.

NaBH,
CH,OH

OO
H
OH _OH
o) LIAIH, (;i/(

0. _0

OH
o)
NaBH,
CH,OH
0. _0O
Q;(j -
0 LIAIH,
OH
Complete the following reactions :
e arfforansit &1 qoi @i
0
(@) Al(OCHMe,),
CHB—?H—CH3
OH
O
(b) Red P + H|4\ W P+HI N
CHO
OH
(@)

0]
(b) i; Red P + HI @
CHO

Section (C) : Oxidation-1
@ug (C) : ATrAIdRU-1
C-1.=» Write the structural formulas for the products formed when 3-heptyne reacts with KMnO4 under ?

(i) alkaline or acidic condition at higher temp.

I IAE F GAAHS G T 81 99 3-89 I KMnOs & 1 it aRRefa & s fasan e

Ans.

Sol.

(i) neutral condition at room temp.

g7
() R & qU W Ie= aRRefy
(i) CHsCH2 (l:l—(|:|CHZCHZCH3

j (ester part is not affected by NaBH,)

P
(YRR gad WA NaBH, & yifad =72

OH _OH

(both ester and keto part are reduced by LiAIH,)

BRM )

(TR T PIeT gaad A1 LiAH, gRT 0afid 81 S 2 )

(i) S=a A9 WR I AT AR

afRfRerfcr

(i) CHsCH2COOH + HOOCCH2CH2CHs

(i) CHsCH2C=CCH2CH2CHs —> CHsCH: ﬁ—ﬁCHZCHZCH3 (a diketone)

(i) CHsCH2C=CCH2CH2CH3s —— CH3CH2COOH + HOOCCH2CH2CHs. (Oxidative cleavage)
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Reduction, Oxidation & Hydrolysis ﬂ—
gal. (i) CH3CH2C=CCH2CH>CHs —— CH3CH2C-CCH,CH,CH, (TP STS®Ic)
Il

(if) CH3CH2C=CCH2CH2CH3 —— CH3CH2COOH + HOOCCH2CH2CHs. (3ifaiidga faee)

C-2.  Complete the following reactions :

o arfaforanett &1 goi HIfv
CH,—CH,

O. CH,
\\C/
KMnoO, KMnO
(@) @ n (b) @ VS,

Cold dil. KMnO,

KM no,
RCO,H/H,0

JUST T KMnO,

O RCO,H/H,0"

v

v

COOH

CH,—CH, COOH
KMnQO,
—_—

S

C o) = Q) @
Cold dil. KMnO, iI

(c)“ KMnO, @COOH O
COOH (1) Peracid O/

(b)

(2) H,0°
“10H

OH
B.Mrg KMnO, Q:
OH
@ijvy
(2) H,0°

“uOH

(d)

C-3.» When t-Butanol and n-Butanol are separately treated with a few drops of dilute KMnO4 in one case
only, the purple colour disappears and a brown precipitate is formed. Which of the two alcohols gives
the above reaction and which is the brown precipitate. [IT-JEE, 1994]
9 t-SgeArd dUl n-geAard B g KMnOs @1 B &1 & H1Y 9IF w0 4 fhdl wRars oIkl 2 a1 dad

v Rfd & SN 397 31gey BT B TAT T E&Y AT B | SWIGT H A DI Yedlalad JHUR & T
JfAferan <o 8 T -1 31@ed diew Affe &1 7 ?

Sol.  t-Butanol is not oxidised by dilute KMnOa, so it does not give brown-black precipitate of MnOz. n-
Butanol is oxidised with dil KMnO4 and MnO4~is converted to brown-black precipitate of MnOx.
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Reduction, Oxidation & Hydrolysis ﬂ—

Me
Me OH __DiLKMnO, . N\g reaction
Me
t-Butanol

/\/\ )
Me Bl OH__DLKMNO: . cH,CH,CH2COOH + MnO2 4 (Brown black ppt.) + 2KOH + 2H20
n-putano

Sol.  t-®cAd I KMnO4s §RT SifeiIpd T8l il ©, $9leld I8 MnOz &1 YRI—HIell A& &1 <ol = | n-
Al O KMnOs & 11 S 8 S 8 T2 MnOs IRARIT 816 MnO2 &1 =T HIAl Ad&T <l

2l
Me
MeA’— OH TIKM0:_,  (gifafpan 1)
Me
t-eeHid
/\/\
Me e OH__TIKMO; , CH3CH.CH2COOH + MnO { (=1 el a@erd) + 2KOH + 2H,0
Section (D) : Oxidation-2
@ug (D) : TRITHRIT-2

D-1.= Complete the following reactions :

Pt ATl @1 qol AT

OH
HIo, CHCH-CH-CH, o, CH,~C-CH-CH, yo,
(a) A @ L 1 1 "— (0 | — >
OH OH OH OH O OH
OH
CH=0
Sol. (a) cheo (b) 2 HCHO + 2 HCOOH (c) CHsCOOH + CH3CHO

D-2. Complete the following reactions :

Pt iRl @1 qol BT

Cu/300°C R Cu/300°C
OH P OH P
HO H'/KMnO,/A >Q HO H'/KMnO,/A >Q
—PCC or Collin’s reagent - —{PCC a1 Ifei afiaded R

MnO,/A HO OH MnO,/A
(@) OH OH
0)
CHO O HOOC CHO O

D-3w Complete the following reactions :

Pt afifaalt @1 ol BT

CH,
| Cu/A
(8) Ph—CH,~CH.~OH — 2> . (b) Ph— ~GH-CH _CuA . () Ph- ~G-oH —5
OH CH,

CulA
Ans.  (a) Ph-CH,CH,—OH —==—> Ph-CH,-CH=0

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ RESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVROHO -6



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Reduction, Oxidation & Hydrolysis

(b) Ph-CH-CH _Cuia Ph-G-CH

OH

i
(©) Ph—CI)—OH % Ph—C|3=CH2

CH, CH,

Section (E) : Hydrolysis
gug (E) : 5Tal I9eeH

E-1.  Write the products of following reaction (=1 s1faifsran &1 Sare falRey o)
OO~ HO
—_—

Ans. m

HO” 0= ~H OH
E-2.  Write the products of following reaction (=1 sifafgrareti & Icare foRed |)

(a) CHs—C=N — 9", (b) CHaNC —Ms9”

H30® H30® +

Ans.  (a) CH,~C=N —=——> CHsCOOH (b) CHNC —=—> CHa—NH, + HCOOH

E-3.  Reactant 3f®R®d — 2 5 CH3COOH + HCI

Ans. CHsCOCI

H;O"

E-4. CH3CONHz —=~—5 Product is SdTE 2 :

Ans. CH3COOH + NHs

E-5.  The hydrolysis of acid anhydride produces ...................
T TEISSISS B Ol UEET H T SUTG..vveeeeenn.. =

Ans. Two carboxylic acids

Ans. < deifraferd 3w

NHCOCH,
E-6. © LN
NO,
NH,
Ans.
NO,

E-7.  Reactant (CsHsO) 3IfdRE (CsHsO) — 225 CHaCHO + CH3OH

Ans. CH>=CH-O-CHzs
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Reduction, Oxidation & Hydrolysis ﬂ—

PART -1l : ONLY ONE OPTION CORRECT TYPE

AT - 1| : BT U 98) fdhed UBR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Reduction-1
grs (A) : qTI—-1

The relative rates of hydrogenation is in the order of :
BISSISTHIBRYT &) AU T BT HH 8I |

(A*) CH2=CH2> RCH = CHz2 > RCH = CHR > R2C = CHR
(B) R2C = CHR > RCH = CHR > RCH = CH2 > CHz2 = CH2
(C) RCH =CHR > R2C = CHR > RCH = CH2 > CHz = CH:2
(D) R2C = CHR > CHz = CH2 > RCH = CHR > RCH = CH:2

A-1.

Sol.

A-2.

Sol.

Sol.

A-3.

Sol.

A-4.

Sol.

Rate of Hydrogenation o

1

(Hydrogenation follow syn addition)

crowding across n bond

EIGSIGHIBRY B aX o

! (e e R A sk ) 2)

n 9= & QA IR faw aren

In which case the reaction is most exothermic with H2 / Ni.

H2 /Ni & a1 79 & 9 e g1 ifafhar dev 3ifde Smerd 8 ?

el eaen

™ has maximum heat of hydrogenation and unstabiliity.

O&maﬁwmﬁwmaﬁ?a@lﬁam%l

An organic compound with molecular formula CsHao is not reduced by Hz / Pd / BaSOa. From the given
options, the compounds may be :

T Pleh A®H CeHio, Ha / Pd / BaSOs & 11 U=l T8l &lal & | fad ¢ Affiei § &1 v Aiffrei

Py BT
@ P e
| Il 1l \Y
(A) 1, 1l (B% 1,11 ©) 1, Iv (D) 11, 1l

gle)

H3C\C/C2H5
I H,/Pt

2 5 x, XIS (X )

C
C,H,” CH,

(A) Only (R,R) product (B) Only (S,S) product (C) Meso compound (D*) Racemic mixture

(A) B9a (R,R) ST (B) daat (S,S) Sare  (C) #r Aiffie (D) xafdaw fasmor
Syn addition of Hz on double bond and racemic mixture obtained

H. &1 fge=er R R= A1 8iar 2 | 9o afde {3 a9 21

/\
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Reduction, Oxidation & Hydrolysis

A-5.

Sol.

A-6.

Sol.

A-7.

Sol.

A-8.

CH,

Na/NHs(¢)
—_—
C,HsOH

CH, CH, CH,
Qe e e

It is birch reduction. (I8 fdd smu=a+ 2 )

Li/ NH, (¢
<:>—CEC—CEC LU/NH, (0, product 3G
O O e —

(C) Both (A) and (B) [(A) G2 (B) <IHi] (D) None of these (379 & B a))

QCEC—CEC—O—.L” NH, (©) h\

Which of the following reagents converts both acetaldehyde and acetone to alkanes?

P, the product can be : (ST & HHT ? 2)

(A) Ni/H:z (B) LiAlH4 (C) I2/NaOH (D*) Zn—Hg/conc.HCI
f=feRad # 9 I afiede Ticfessss @2 Tiie qFil &I Tem+l H gRakid @) <dl 87
(A) NilHz (B) LiAlH4 (C) I2/NaOH (D*) Zn—Hg/¥g HCl

It is fact. I8 qLATHS 2 |

Stephen reduction (SnCl2/ HCI) converts cyanides to

(A*) Aldehydes (B) Ketones (C) Amines (D) Acids
W eI (SnCl2/ HCl) & AAgS fhad wuraRa grar 8 ?
(A*) Tfeserss # (B) ®leI= # (C) TH= # (D) 31T H

Section (B) : Reduction-2
¥us (B) : A9TI—-2
B-1.= When benzoic acid is treated with LiAlH4, it forms

Sol.

(A) Benzaldehyde (B*) Benzyl alcohol (C) Benzene (D) Toluene
ST9 I=oifgd 3 LiAlHa® |1t AfAfhar orar B, 99 s91a1 & —
(A) SifesERS CREECRSGIEE (C) d5i= (D) Sfge
Ph-COOH —HAH: ,  UAR. , pp_CH,0H

Reduction I
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Reduction, Oxidation & Hydrolysis ﬂ—
B-2. Name the reaction

@) OH
I Al(OCHMe,), |
_= —C-M —=-CH-M
Me-= —C-Ve CH.~GH-CH. Me-— = ~CH-Me
OH
(A*) Meervein-Ponndorf-verley reduction (B) Wolff-kishner reduction
(C) Bouveault-Blanc reduction (D) Stephen's reduction
JAMAfHIT b1 A Fd18Y |
@) OH
I Al(OCHMe,), [
Me—= —C-Me CHa—?H—CHS Me— = —CH-Me
OH
(A%) FRAH-Uf<eIm-aet o= (B) ATeh-fhemR e
(C) ifdVce-sidh YT (D) W% U=
B-3. R-C=N —2BALR ™0 , proguct Searg

—40°C
The product formed is : i SE 2 :
(A) R—CO-NH:2 (B) R—CH2—NHz2 (C*) R-CHO (D) R—CH2-NO:2

H,/Pd
B4w B <NaBH. QCHZ—CHZ—CHO ey

A and B are respectively :

(A) <:>—CH2CH2CHO, <;>—CH2—CH2—CH2—OH
(B*) <:>—CH2CHZCHZOH , <;>—CH2—CH2—CH2—OH
©) Q—CHZ—CHZ—CHZ—OH in both case

(D) <:>—CHZCHZCHZOH in both case

H,/Pd
< NaBH, QCHZ—CHZ—CHO — 275 A

AdB HHI: 8 -

(A) <:>_CHZCHZCHO, <;>_CH2—CH2—CH2—OH
(8% O—CHQCHZCHZOH , QCHZ—CHZ—CHZ—OH
(C) a1 Rerforai | <;>—CH2—CH2—CH2—OH
(D) a1 Rerfori # <:>—CHZCH2CHZOH
H,/Pd
Ans. CH=CH-CHO ——— CH, - CH, - CH,OH
(A)
\I/NaBHA
<:>—CH2—CH2—CH2—OH

(B)
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Reduction, Oxidation & Hydrolysis ﬂ—

B-5. In the following reaction C2HsOC2Hs + 4H M 2X + H20, X'is
(A*) Ethane (B) Ethylene (C) Butane (D) Propane

=T SIRFAT CoHsOCHs + 4H — PHHL o v 0 3, X2

(A%) T (B) Qg (C) e (D) wro
B-6. R-CO-O-R' diisobuty SRR\, g _op
aluminium hydride Qgﬁﬁ'ﬂq S EESIES]
—78°C _78°C
The product Y is (SWE Y ®)
(A) R-CH2—OH (B*) R-CHO (C) R-COOH (D) R—-CHs

B-7.= What are A and B in the following ? ("1 § A3IR B @I & ?)

%ﬁ Ni,

CIF
LOOp

O
o Rl N m _LAH, | p
in all cases C(j in all cases
in all cases (D*) P = @ij/ and Q= Oij/

OH
H

OCV

Section (C) : Oxidation-1
gug (C) : frfidrur-1

LIAIH

C-1.= Baeyer’s reagent decolourises which of the following :

(A) Alkane (B) Alkene only
(C*) Alkene and alkyne both (D) Benzene
TR AP HS 71 B J[EH BR <l ©
(A) Teb Bl (B) 9 Teb e B
(C*) Uedie QAT Tedhlgd &Il Bl (D) =i

Sol.  All unsaturated hydrocarbons gives Baeyer’s reagent test.

g Al SNIgW ESRIBEA IR ifwHE e Id B |

C-2.  Ethanol on reaction with alkaline KMnO4 gives:

(A) Ethanal

(B) Glyoxal (C*) Acetic acid (D) Acrolein.

T &R KMNnO4 & |12t 3fdfshan o 2T 8

(A) T

(B) TaTS3iTaRTa (C*) Tiifed srat (D) T

o
Sol. CH3CH20H e CHsCOOH
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Reduction, Oxidation & Hydrolysis ﬂ—

C-3.

Sol.

C-4.

Sol.

C-5.

Sol.

KMnO, /A

1-Butyne X + Y

Identify X and Y ?

1 KMnO/a v\

X aY Bl ggaHl |
(A) CH3sCH2CH2COOH + O2 (B) CHsCH2COOH
(C*) CH3CH2COOH + CO2 + H20 (D) CHsCH2COCH3s + HCOOH

CHa—CHo—C=CH —KMnO./H* . cp.CH,COOH + €O, + Ho0
An alkyne C7Hi2 when reacted with alkaline KMnO4 followed by acidification by HCI, yielded a

mixture of CHz; —CH- COOH & CH3CH2COOH. The alkyne is -
|

CHg
(A) 3-hexyne (B) 2-methyl-2-hexyne (C*) 2-methyl-3-hexyne (D) 3-methyl-2-hexyne
T Todblgd CrHiz, &R KMnO. & 91 3(AfhaT #Re HCl A 3ilhd 8l CHy —CH-COOH d
|
CHg
CH3sCH2COOH &1 fasror <<t 2 | Temres arft ¢
(A) 3-gFaTSH (B) 2-7fra1-2-gqrs (C) 2-9fYa-3-g3qgs (D) 3-AfddA-2-gaTsH
CH3—(|3H—COOH - HOOC—CHZ—CH3_>CHa—?H—CEC—CHz—CHa
CH, CH,
Reagent R, Reagent R,
< E— ; R1and Rz are
HO “OH HO OH
(A) Cold alkaline KMnO4, OsO4/H202 (B*) Cold alkaline KMnO4, HCOsH & HsO*
(C) Cold alkaline KMnO4, CeHsCO3sH (D) CeHsCO3sH, HCOsH
fdds R IfFHs R : .
«— — ; R1 Qg Rz 81l
HO “OH HO OH
(A) 31 &R KMnO4, 0s04/H20: (B*) ST &R KMNO4, HCO3H & HsO*
(C) 31 &R KMnO4, CsHsCO3H (D) CeéHsCO3H, HCOsH
Reagent R, Reagent R,
HO H @
Trans Cis

Syn addition with Baeyer's Reagent, so cis will form meso compound however peroxy acid in anti
addition gives enantiomer.

T R, s R,

HO ,///OH OH OH
Trans Cis

IR AV HHD B 1Y = AT BT 2 o qHuE wU 9l AIfe gD, v W wRaiteRiter ufd I 9
yfafered) Fqaad <ar 2|

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

Section (D) : Oxidation-2
gug (D) : FTRABRT-2

D-1.x=

Glucose as well as fructose are oxidized by periodic acid. The number of moles of HCOOH formed from
each mole of glucose and fructose are

(A)5and 5 (B)5and 4 (CH5and 3 (D) 4 and 3

TS TNl Waelel URSTAIITS® 37 §R1 AaiIpa B o | Tf@lel ol Wwael & Udd dia 9 FfHa

HCOOH & HIal &1 | ® -

(A) 575 (B) 5 T2 4 (C* 573 (D) 4 e 3
D-2.w.  Secondary alcohols on heating with copper at 300°C give
(A) Alkenes (B) Aldehydes (C*) Ketones (D) tert-alcohols
300°C WR fgeiu® Tedbleid &I dfal (BIUR) & 1l TH HRT U YT &Ial § 2
(A) Tedi= (B) Ufesess (C*) dre™ (D) TIRIH—Tchiard
Sol. 2° alcohol on oxidation with Cu gives ketone.
Sol. 20 UcHhIEid & Cu® W12l 3iTRABRT A Pl UTa &Il & |
D-3.  The reagent, with which both acetaldehyde and acetone react easily is :
(A) Tollens reagent (B) Schiffs reagent (C*) Hz2/ Ni (D) Fehling’s solution
AfEHd fTas T gicfcsgRe A THiied QHl WReal 9 fhdl &R od 8 a8 © -
(A) S 3MfAHHSB (B) R sifywH® (C*) Hz2/ Ni (D) wefer faer=
Sol.  Acetaldehyde reacts with Tollens, Schiff's and Fehling’s solution but acetone does not. But with H2/ Ni
both reacts.
Sol. UHIcfesEsS cfeld ifad®, Rt sffede den wefel fdom & WY fhar a=ar 2 ofes gdieq s9a
|1y a1 T8 HRAT & g Hz/ Ni & |11 qA1 fohar &_d 2 |
D-4.=  Which of the following compounds is resistant to periodic acid oxidation ?
=1 % 9 P Afe wmemafse sifwfiaRor & Ul eaRly gwiiar § 2
?HZOH (|3H20H (|3H20H
CH,OH
CcoO «~ CH CHOH :
A) T BT * ©) 7 (D) CH.OH
CH,OH CH,OH CH,OH 2
Section (E) : Hydrolysis
¥vs (E) : Sid 3gecH
E-1. What product is obtained when Benzenecarbonitrile is hydrolysed.
(A) Benzoylchloride (B) Benzenecarboxamide
(C) Benzaldehyde (D*) Benzoic acid
SIPEIAESSd ® Sofeuged I YId I § :
(A) TIg FARTSS (B) S=MaEid™Ss  (C) Iifeserss (D*) I=sifg® 317t
E-2 The acid catalysed hydrolysis products in the following reaction are -
=1 arfafshan 9 o IART e STUEed TG 81N
O O H,0%
@) @)
CHO CHO COOH CH,-OH CHO CH,-OH COOH CHO
@ | & B) | & | cH 1 & O) | & |
CHO CHO COOH CH,-OH CHO CH~-CH COOH CHO
OH HO OH OH CHO
Sol.

0.0 )
L - L, —,
o "0 H HO H H  CHO

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

OEt H,0°
E-3.

Product obtained in above reaction are : (SUgad IfAfHar # 97 aTel IR 2 3)

OH o) o) o)
(A) EtOH, @ (B) é CHs~CHO  (C) CHsCOOH, é (D*) EtOH, é

PART - Il : MATCH THE COLUMN
| - 11l : DfaH P FAfTd BITY (MATCH THE COLUMN)

1. Observe the following compound and match the reagents of List-1 and List-I
1 A @1 ergd® SRy den gAl-l & sl A-Il & T gaferd BT |
)
O
v)
HO CHO
(2) O
HOH,C (W) CH,
@)
Reagents-I Functional group oxidised / reduced-II
AHHD-1 s wig Sifediga/ sgafia-1n
(A) | CrOs/ Pyridine fifs/CHCl. | (p) | W
(B) | NaBH4 (@ |z
(C) | Na/CzHsOH (N X
(D) | CrOs/H* (s) |y
Sol.  (A)—(a);(B) —=(s):(C) —(p.s);(D)—-(a,s)
2.3 Match the following column:
Column-I Column-Il
Reactant and reagents Products
COOMe NN
(A) Ph/\/ LiAIH, / ether (p) Ph OH + MeOH
(B) Ph/\/COOMe (i)DIBAL-H (-78°C) Q) /\/CHO
()0 Ph + MeOH
COOMe CHO
©) Ph/\/ NaBH, (n) Me/\/ + MeOH
COOMe
O | e X HyPd/C () | o COOMe
) No reaction
frforRaa & gafera sifg
- -1
RS T haTPR® SLICS
COOMe NN
A | phr X LA, 18R (® | Ph OH + MeOH
COOMe
i o CHO
B Ph/\/ (i))DIBAL-H (~78°C)
®) (i)H,0 @ | pn o + MeOH
COOMe CHO
© Ph/\/ NaBH, n Me/\/ + MeOH
COOMe
(D) Me/\/ H,+Pd/C (s) Me/\/COOMe
t | @3 fAfmar T
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Reduction, Oxidation & Hydrolysis

Ans.

(A)=(P); B)=(@; (C)—(®); (D) —(s).

Bl Exercise-2

w Marked questions are recommended for Revision.

= fiffea o Sevm arFg e 2

PART -1: ONLY ONE OPTION CORRECT TYPE

AN - | DIl b Ga) fdded HBR (ONLY ONE OPTION CORRECT TYPE)

CHO
I
H—C—OH
HO—C—H

H, /Ni

1. A Heating with HI B,

H—?—OH
H—C—OH

C|)HZOH

A and B can be :

(A) Both are n-Hexane

(B) Both are Hexan-1,2,3,4,5,6-hexaol

(C) Ais n-Hexane B is Hexan-1,2,3,4,5,6-hexaol

(D*) A is Hexan-1,2,3,4,5,6-hexaol and B is n-Hexane
CHO

I
H—C—OH

A  HeIN HO—C—H HI & 1 T 6Re &R

B ’

H—C—OH
H—C—OH

C|)HZOH
ATl B8l 9Hhd &
(A) S n- BRI B |
(B) i ¥dI=-1,2,3,4,5,6-ga1Rial
(C) A, n-8IH, B ¥RIH-1,2,3,4,5,6-TRI1:1d 2 |
(D*) A ga9-1,2,3,4,5,6-2F413id qAT B, n-gaa+
CH,OH CHO

I I
H—C—OH H—C—OH
so. HO—C—H HO—C—H

H, /Ni HI & 121 T/ R T

H—(i)—OH H—?—OH

H—C—OH H—C—OH

| I
CH,OH CH,OH

CeH14 (n-Hexane) (n-g&i)
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Reduction, Oxidation & Hydrolysis

Sol.

Sol.

KRV

Sol.

4.3

H
|
H,C - C=C - CH, - CH,
H

X)

H,C - C=C - CH, - CH,

In the above reaction the
(A) Na/ lig. NHs for X

(C) BHa-THF + CHsCOO
IR fHfhar § ugad
(A) X & foTg Na/ & NHs
(C) Y & oy BHs-THF +

(Y) _
H,C = C = ¢~ CH,— CH,

H H
using reagents X and Y are ;
(B) Hz, Pd/ BaSOa for Y
H for Y (D*) All of these are correct.

IHHH X AR Y B :
(B) Y @ fo1g H2, Pd/ BaSO4

CH3COOH (D*) I8 |4 TE B |
H

Na/NHs(?)

|
CHs—C = C-CH-CHs ——————— CH,-C=C-CH,—CH,

H Trans

H,/Pd/BaSO,

or CH3—C=(.|:—CHZ—CH3
H

BH,-THF/CH,-C-OH

CH3—C == C-CH>—CHzs

| :
O (

— 0, CH,~C=C-CH-CH,

|
H faver
H,/Pd/BaSO,

CH3—C=(.|'3—CH2—CH3

a1
BH,~THF/CH,-G-OH U

(0] (FHYE)

0, /Zn/A A
() -ome

(7T 3 (B) &)
CHO

HIO, (B) Fehling solution el e (C) Red colour ; (B) s :

@A) | (B) CHa—CHO (C) CHs—COOH (D*) H-COOH

CHO

CHO

CHO
© — 5 L.~ SH-COOH — > Red colour @

(A)

(B) ©)

Consider reduction of 2-butanone.

NaBD

<———— 2-butanone —|

B~ DO

(A) CH,CHCH,CH, in all
|
OH

NaBD, ,
HO

A, B and C are respectively.
c

NaBH,
D,0
OH oD

(l)D

|
cases (8% CHB?CHZCH3, CHs(IZCHZCH3,CH3(IZCHZCH3

D

H

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

oH O O oD
|
(C) CH,CCH,CH, in all case (D) CHs?CHzCHs, CHs?CHzCHa, CH3(|3CHQCH3
D D H H
2-FCAM & AU WR AR S
NaBD,
NaBD 0 g
abu,
B<po — 2TT— A, B T CHwTL: 2|
2 NaBH, _
D,0
(I)H oD Cl)D
(A) a1 aRfRerfoai & CH:;(I:HCHZCHs (B*) CHBCI:CHZCHB, CH3CI:CHZCH3,CH3(I:CHZCH3
OH D D H
OH O OH oD
|
(C) w1 uRRefaat # CH,CCH,CH, (D) CHa(IZCHZCH3, CHB(ECHZCH3, CHSCIZCHZCH3
E) D H H
OH oD oD

| | I
Sol. A= CH3—c|;—CH2—CH3;B: CHS—Cli—CHZ—CH3;C:CHa—(lj—CHZCHS

D

D H

5. Identify (P) and (Q) respectively in the given reaction :

OH
) KA'\;:jci)c ©/ PCCCHCh (@)
4

é’rﬂs‘sﬁﬁmﬁ(P)am(Q)W'%—

OH
KMnO ©/ _ PCCCHCl, Q)
O O

(Y Qs
© COOH (;/r (D)g & COOH

COOH

COOH COOH

COOH

Sol.  Acidic KMnO4 breaks the double bond and also oxidises 2° alcohol to ketone, whereas PCC only
oxidises 2° alcohol to ketone. So the answer is (C).
AT KMnO4 fgee &1 drsal g do1 2° Uedlald &I dIe 3 3faiipd bRl 8, S PCC dad 2°

VehIETe B B 7 3ifwiipd Hral 8| 31 SR (C) B
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Reduction, Oxidation & Hydrolysis ﬂ—

6.

Sol.

AN

Sol.

Which of the following sets of compounds cannot turn clear orange solution of CrOz / ag. H2SO4 to
greenish opaque solution

1 ) Al § F BT W CrOs / T H2S04 & AR e &1 &1 suRees faaas 9 aRads
T8 B Feball |

OH OH OH
| |
CH,CH, — OH CH, —C—-CH, CH3—(|3—CH3 é
|
) H CH,
(1) ’ (1) ’ (1V)
A1, IV B) 11, 11 ©) 11 (D* 111, IV

Only primary and secondary alcohols will be able to change the colour as they will be easily oxidised by
CrOs/ ag. H2SO0a.
B WG vd fgias Yepieid W1 gRafid &) |adl &, difds 9 CrOs / Sl HaS04 §RT WRaAdl 3

TR 81 SR & |

(0]
(i) LIAIH PCC
0 Y y g —NeHuloed o NH,/TAgEI c
OM (i)H3 KOH KOH
e
ProductCis :
SAEC R :

COOH
(A) © (D*)

O (i) L|AIH4
OMe (ii) H3OJr

oo J

glycol KOH

C

The product which is not formed in the following reaction :
CH, CHg

| HIO, (excess
Ph—C-CH-CH-CH-CH,OH a ( R

L
OH OH OH

Jaure o fore arfdfehan & <18 997am —
CH, CH,

HIO, (snfara=)

| |
Ph-C-CH-CH-CH-CH,OH
|1
OH OH OH
o) lCHa CH;,
I |
(A) HCOOH (B) Ph—C—-CHs (C) OHC-CH-CH,0OH (D*) OHC-CH-CHO

/\
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Reduction, Oxidation & Hydrolysis
9. Reagent "P" in the given reaction is :

o= arfafrar & s "P" 2|

OH

A0

O-C-CH, ———» OH +3CH3—C\07

Il
O-C—CH,

(A) LiAlH4 (B) NaBH4

H,0"
10. o O o O —= SP+Q

xX X

P and Q are respectively.

(A*) Acetone and Hexane-1,2,5,6-tetraol.

(C) Acetaldehyde and Hexane-1,2,5,6-tetraol.

L SN S Q
o 0 O0_ 0O
xX X
P d1 Q AT & :
(A*) TAICIE der BaI-1,2,5,6-Cgsitel

(C) THiicfessiss den sai+-1,2,5,6-cgsifel

Sol.

O><O O><

OH
(C) DIBAI-H (D*) OH-

(B) Acetaldehyde and Acetone.
(D) Acetone and Formaldehyde.

(B) TRrcfeeerss den gdie
(D) THIEIT T BiHfesess

O — 12, Acetone TRIEH (P) + Hexane-1,2,5,6-tetraol 2a%-1,2,5,6-Sg1aife (Q)

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

AT - 1l : UHhd Q4 fg—quiid A UPHR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

H,/PdBaSO D./Ni
: i N number of products
1»n CH,-C=C—-CH;
Na/NH, (lig. i
a/NH,(lig), _ D,/Ni Y - number of products
Find the value of x +y.
H,/PdBaSO i o
, 2 D,/Ni X - Iel @) @
CHS—CEC_CHS
Na/NH, (g9 [ : '
a/NH,(59) ,  D,/Ni >Y - SRS B G=A1

X +y BT A T BT |
Ans. 3
Sol.  x =1 (meso) (¥r)
y = 2 (racemic mixture) (XAfA® fAsyon)
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Reduction, Oxidation & Hydrolysis ﬂ—

CH,
H——y—0D
xis D
CH,
CH, CH,
H——D D—1—H
Y p—4—H E H—rD
CH, CH,
2. Number of reactions which give alcohol as product.
FfAfrarett 1 Hwar qarsy, S ST & B9 H Yobled ol a—
0
_ |
c=N G
a) Hy/Pd (b) ©/ Cl  H,/Pd/Baso,
0O
o) O

©) ©)‘\/ LiAH, / THF (d) NaBH, / EtOH

0% ~cl
NO,
Na/NH;(?)
() ©/ CHOH
Ans. 3
CH,—NH,
C\
B G QTS e o e pe
(l)H CH,— OH

3xn How many reactions are correct ?

= 99 %‘rﬁmﬁmﬁ%?

(i)

=

NO,

(ii)

Q

Na/NH3 ()
—

(@]
dil. KMnO, /HO® HIO, /\/\/\

COOH

(iii)

KMnO,
—)

S Oa

(iv)

KMnO, /HO®/A @

OH
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Reduction, Oxidation & Hydrolysis ﬂ—

CH;
CH H D, /Ni H D
(v) 3\C— ~ H—+—D
H CH; CH,
Ans. 3 (i, ii, iv) _
Sol. Correct reaction are (i), (ii), (iv) arfafsrard (i), (ii), (iv) I8 & |
(iii) Benzylic hydrogen is absent EEYIMNE S ESIGE :ﬂﬂ'crﬁi’m =
(v) Racemic mixture is formed it fHsor 99ar 2
CH,—OH
I CHO
C=0
HO————H
HO———H
4. (|) 5H|O4 (") H __OH 5H|O4
H—————0H H——-—1——OH
H—————OH H———OH
CH,OH CH,OH

Sum of moles of formaldehyde obtained in the reaction (i) and reaction (ii) ?
rfafsean (i) e aIfdfhan (i) § ura widfossgs & Aidl &1 I & —
Ans. 3
Sol. (i) 2H—|C|—H + CO, + 3HCOOH
O

(ii) H—(|3|—H + 5HCOOH
o)

5. How many of following reactions are hydrolysis reactions ?
/=1 | ¥ fan Afafpan Sa sraeeq ifafdsarg & ?
(1) CHa~COOH + C2HsOH —H' (2) CHefOCH o',
O
3) CH3—|C—NH2 Hs0* (4) CHs—C=N HsO*
CH % CH
" A H,O" H,0"
(5) 'y (6) CHs—CH=NH —™°,
CH,-O CH,
(7) CHo=CH-O-CoHs — 12 (8) O\ _HO
O OC,H,
Ans. 7
Sol. 2,3,4,5, 6, 7, 8 are hydrolysis reaction
1stis esterification _
Sol. 2,3,4,5,6,7,85d vaeH IrfAfharg 2 |
15t GReIaR AfAfsa 2 |
6. How many of the following may produce salicylic acid on hydrolysis under appropriate conditions ?

=1 & 9 fraw Sugaa aRRAIfY & orvid il saeed av R Aferfifos o 991 9ad & 2

CN O N\H OVNW NC
OH O HO OH
(i) (if) (iif) (iv)
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Reduction, Oxidation & Hydrolysis ﬂ—

O
)

Ans. 4 (i, ii, iii, v)

H* /H,0
Sol. B

(|3| (0]
|
(—C=N, —C NH; , —C—NZ_; all groups give —C—OH on acid hydrolysis)
i I 1
(—C=N, —C—NH, | —C—NT_ ;371 oiat 3rgeed R |+l ¥ —C—OH <1 ?)
[©)
NC NH,
OH OH
— R + HCOOH
O O\I O OH Oy~ OH
0) H* O\/OH OH
F20 —> +HCHO
Ans. 4 (i, ii, iii, v) will give the required product.
4 (i, i, iii, v) 3MITIH IS < |

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
AW - 11l : U T Uh A AP Gal Ay ypR

1. Which of the following catalysts is/are used for partial reduction of alkyne ?
(A*) Na/NH3(¢) (B*) Niz2B or P-2catalyst
(C* Lindlar catalyst (D*) Rossenmund catalyst
71 § A DI SARDI BT SUATT Yobrga & ARG raaa # fhar oimar & 2
(A*) Na/NHs(¢) (B*) Ni2B a1 P-2 I3RS
(C*) forearR IARE (D*) IASITTS SSREH

Sol. For partial reduction of alkyne lindlar catalyst and Ni2B (P-2 catalyst) are used.

UehIge &1 AfAF AT fIrSaR SARE 9 NizB (P-2 SARS) §RT 8 FHT & |
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Reduction, Oxidation & Hydrolysis
7 “CcHo
2 ¥ L DBAL-H Xis s —
' 2. H,0
CN COOMe
= =
7 CN 7 cooMe
(A%) (B%) ©) (D)
KRN Identify the possible structure of X and Y

KMnO, / OH / A @/COOH

resolution N

C,H,,O
(XorY)

K.Cr,0, / H,SO, _

d+/¢

XTY B IR GAAT I8

KMnO, / OH / A

Blue green salt
+ other products

C,H,,0 Gk > d+/
(50 K,Cr,0, / H,SO
2l TP o e 2R e
+ 3 IS
X Y
Ph—-CH - CH, - CH, Ph—CH,— CH—CH,
(A%) I I
OH OH
CH,
CH, I
(B) I Ph—-C—CH,
Ph—CH - CH, - OH |
OH
OH
I
Ph - CH,— CH - CH,
© on
CH,
CH,
I Ph — CH - CH, — CH,
(D¥) Ph-C-CH,-OH |
I OH
H
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Reduction, Oxidation & Hydrolysis ﬂ—

4, C.H,,0 _ﬁ B + C; (B) and (C) both give +ve iodoform test. Compound (A) is :
(A) .
C.H,0 -2 5 B+ (B) @ (C) aFi gvicvas sl wlierr & & | A (A) ®
(A)
H
(A) CH3~CH=CH-O—-CH>-CHs (B*) CH3—C|)—O—CH=CH2
eH,
(C¥ CH3—|C|J—O—CH2—CH3 (D) None of these $TH ¥ I3 &l
CH,
@)

NaOH, H,0
) 2
i I)\l ——>100°C Product

R 0 e} R (several hours)

@)

(Principal component of coconut oil)

Product is obtained in the above reaction is :
OH

(A*) R—-CO2Na (B*) h (C) RCHO (D) None of these

HO OH
0]

A
e

R O O R _NaOHHO

100°C ~ 72 Sdlq
Y (aFT Bve)

0] @)
(RIS T & I FCH)

SRIFT JfAfshar § 9rd Sdrg 2 -

OH

(A*) R—-CO2Na (B*) (C) RCHO (D) 39H & PIS Al
HO OH
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Reduction, Oxidation & Hydrolysis ﬂ—

PART - IV : COMPREHENSION
HIT - IV : 3JTS (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 g B \FYdS ufed de uvEl B STk Qv

Comprehension # 1

ITWE #1

(P)< (i) LiAIH, O Pd/H, 5 (Q)

(ii) EtOD

Q
@)

NaBD,| EtOH
(R)

1. (P) and (Q) respectively are
(P) @I (Q) HHTT: ® -

oD OH OH

(0]
[e) OH
(B) ,
oD H

OH

OH 0]
OH
TP =00
=

o)

oD
OH @)
DO P
(D) ' HO o
oD /,\/

Sol. LiAlH4 raduces aldehydes, ketones as well as esters. Pd/H2 reduces aldehyde & ketone, but ester is
practically left behind. Hence (D).
LiAIH, Tfeegigs @lce @& 1Y 1Y Tex &I W Suafdd &) <al & Pd/H. Ufeesiss @1 @i &)

Jrafd axar g Urfie U 9 TR ge Wl | 31 (D) § |
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Reduction, Oxidation & Hydrolysis

Sol.

(R)is 2 :

oD

(A) OD

OH

HoD
() g\
D

(D)
oD

UUI

OH

oD

OD

NaBD4 can reduce aldehyde and ketone, but not ester. Hence ester remains unchanged.

NaBD; UfcSgISE doll B &I uafid & |dhdl & fhwy Twex &I 781 | 37a: Tex quRafia B & |

Comprehension # 2

Me
H,+Pd —BaSO, alkaline HIO,
N ||Et ©) 6> © G)
Na + lig. NH, - alkaline
+ EtOH F) KMnO, (©)
ITBT #2
Me
H,+ Pd — BaSO, _ { X HIO,
¥ == Et /(C) {I?MhnOA rd (D) rd (E)
| Na + lig. NH, R {kh
+ EtOH ) KMnoO, ~ ©)
3= The compound (C) is :
Et Et Et H
(A¥) /E< (B) >=< o (C) Et—=— Et (D) Both (A) and (B)
H H H
A% (C) ® :
Et Et Et H
(A% /E< (B) >=< o (C) Et—=— Et (D) A @1 B a1
H H H
4 The compound (F) is :
Et Et Et H
(A) >=< (B*) >=< o (C) Et—=— Et (D) Both (A) and (B)
H H H
ATH (F) R -
Et Et Et H
(A) >=< (B*) >=< " (C)Et—=—Et (D) (A) TeI (B) QI
H H H
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Reduction, Oxidation & Hydrolysis ﬂ—

5x

6.

7.5

The compound (D) is :

Et Et Et
H———OH H——r—OH HO——H
(A*) H——OH (B) HO—+—H (©) H——F—oH (D) Both (B) and (C)
Et Et Et
A (D) & -
Et Et Et
H———OH H——r—OH HO—1—H
(A H—f+—0H  (B) Ho—+—H (©) H—1—OH (D) (B) @ (C) i
Et Et Et
The compound (G) is :
Et Et Et
H———OH H—+—OH HO—r—H
(A) H—1—OH (B) HO——H (C©) H—T—OH (D*) Both (B) and (C)
Et Et Et
A (G) 2 -
Et Et Et
H———OH H——OH HO—1+—H
(A) H——OH (B) HO——H (©) H—1—OH  (D¥) (B)@er (C) <
Et Et Et
The compound (E) is :
(A*) Two moles of Me CHO. (B) Two moles of Me/\COOH,
(C) One mole of (A) and one mole of (B) (D) No reaction.
pic (SRR
(A%) Me/\CHO @ 3 A ®B) Me/\COOH & 2 W
(C) (A) BT T HId AT (B) BT UH A (D) @18 fAforar &1 e

/\
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Reduction, Oxidation & Hydrolysis ﬂ—
Sol.

Me
AN Bt H, + Pd —BaSO,
T (CC (€c=0
syn add.
Na + lig. NH,
(CC (C=0)|+EtoH
(Anti-add.)
Et: :H Et: :H
H Et H Et
(F) (trans) (C) (cis)
. |alk. . |alk.
Syn-hydroxylation KMnO, Syn-hydroxylation KMnO,
Et Et
H—+—OH H—+——OfH OHi
HO—T1—H H——O-HOH
Et Et
(dandl) (O.A) (D) (Meso) (O.1.A)
1 mol
of HIO,
2mol Et—-CH=0
(E)
Sol.
Me
\ £ H, + Pd — BaSO,
a2 (Cc (€c=0
fl u&; k&
Na + 9 NH,
(CC (C=0)f +EtoH
(v )
Et: :H Et: :H
H Et H Et
(F) (foi {R ©) (ei{y
1 ugom yidj k[, e 1l uglovm yiaj.k [P
Et
H—1—OH
HO—T1—H
Et Et
(d rRkl) (O.A) (D) (eh B (O.1LA)
lelg
HIO,

2elg Et—-CH=0
(E)
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Reduction, Oxidation & Hydrolysis ﬂ—

Comprehension # 3
Answer Q.8, Q.9 and Q.10 by appropriately matching the information given in the three columns
of the following table.

Column-1, 2 and 3 contains starting material, reaction condition and type of reaction
respectively.
Column-1 Column-2 Column-3
CH3;—C-O-C—-CHj . o
0] Il | () KMnO4 P) Oxidation
(©) @)
OPh
X (ii) Cu/A Q) Reduction
(Im
CH;
a CH3—?—OH (iii) HsO* (R) Hydrolysis
1
CH;
(V) (iv) LiAIH4 (S) Dehydration

ITWT #3
T QT eed & A9 SidHl A SUAS FI BT SUGH & ¥ GAA IR U Q.8, Q9 AR Q.10 D

IR AR |
Pie-1, 2 7 3 H YRS 3fidH®, sfffhar Refd iR ifAfshar ydR &1 sz gAferd
DI |
BicH 1 Pl 2 Picd 3
H,—C-O-C-CH
0] Chs ﬁ © CI s (i) KMnO4 (P) | SftcframRor
0] @)
OPh
n ’)\‘ (ii) Cu/A (Q) | Au=TId
T
0 CHS—(IZ—OH (iii) HsO* (R) | STeiegeed
(1 CH,
V) O (iv) LiAIH4 (S) | Fiefia=or
8. Which of the following combination of reaction result in formation of an alkene.
=1 # o9 s # (combination) TedhiF SWTE & ®©Y H YT BT ¥ |
(A) (1) (iv) Q (B) (1 () S (C*) (I (i) S (D) (), (iii) R
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Reduction, Oxidation & Hydrolysis ﬂ—

7
Sol. CH-C-OH %CH3-IC=CH2 (Dehydration)
CH3 CH3

9. The only correct combination in which product gives position test with sodium bicarbonate is -

/1 | 9 RN A &1 e AfSTH IEHEHT & A1 gATS TNIE <l § |

(A) () (i) P (B) (O (i) Q (C) (I (i) R O V) () P

COOH

Sol. @ KMnO. @
10. The reaction and condition which obey bimolecular nucleophilic substitution reaction with respect to

tetrahedral intermediate is -

1 & 9 i e fganfdas Afewel ufiRemus ififhal aqsphada Aegad &1 ardd Sl & |

A) (V) () P (B (1) (V) Q (C) (1) (iii) R (D) (1) (i) S
Sol. CHg_cli_O_(Ii_CH3 LIHL‘) 2CH3—C HZ—OH
9] O

N
J

PART -1 : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (Roar auf) & ue=

* Marked Questions may have more than one correct option.

* ffeed ue o A AP 98 fAped aral ueH ® -

1. What would be the major product in the following reaction ? [IT-JEE 2000(M), 1/100]

e VY "

CH,

Lindlar catalyst

frfoRaa aifdfsan & o 8 arel = SR @1 faley ? [IIT-JEE 2000(M), 1/100]
e VY Ha
(o] R a——
RITSTIRSERG

Ans. =
H”  H
Ans. H/ N H

Rrg Argad) (waer qen fJuer)
Sol. In presence of Lindlar’s catalyst (Pd & CaCOz in quinoline) partial hydrogenation takes place and gives
cis-isomer. Only alkynes are reduced by Lindlar's catalyst.

%\\ H, CHZ\C ) C/CH3
CH, Lindlar's catalyst H/ - \H

cis-isomer
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Reduction, Oxidation & Hydrolysis ﬂ—

Sol.

Sol.

Sol.

sk SaR® (Pd Td CaCOs fdaieid #) & SuRefd & o1ifdire sgeomieRv Bidr ® iR R waaad
9941 2 | BI Tebled BT b Y=I= Bl 2 |

CH, CH,
NG
CH, RIvSaR SERE H H

(FFas—faue)

Hydrogenation of the adjoining compound in the presence of poisoned palladium catalyst gives.

Me ;H Me
e 2 H [IIT-JEE 2001(S), 1/35]
Me
H
(A) an optically active compound (B*) an optically inactive compound
(C) a racemic mixture (D) a diastereomeric mixture
frfafiaa dife favge tafeam SaRe o SuRAfd § SEsioHiaRe Affha & woawy /1 § ¥
T ST? [IIT-JEE 2001(S), 1/35]
Me H Me
Z Z H
ME |
(A) & UBIRG afha e (B*) Ud UaIRId 3rfhar Aifie
(C) =iffra fasyor (D) faaRRa wraafaar &1 st
Me 4 Me Me  Me
Z ~ H H, g
-7 e — ¢ =
y >W)\ — y— /\%\H\H
e H olsone Me H H H

(optical active compound)
In it by partially hydrogenation of —-C=C- alkene is formed.

Me H Me Me H Me
/¢>\‘2\H H, {
7 e Z z
Mé ﬁ'ﬁl}ﬂ ‘Pd’ Me/\|/_| N H

(IbTeT AfehT Afw)

39 AMAfHAT § —C=C— &1 3P BESISHIBRYT BIHR Yobl= U Bl & |

1-Propanol and 2-Propanol can be best distinguished by : [IT-JEE 2001(S), 1/35]
(A) oxidation with alkaline KMnOa followed by reaction with Fehling solution

(B) oxidation with acidic dichromate followed by reaction with Fehling solution

(C*) oxidation by heating with copper followed by reaction with Fehling solution

(D) oxidation with concentrated H2SO4 followed by reaction with Fehling solution

1-999T 3R 2-WaHra &1 fanfea fvar o @@ar 27 [IIT-JEE 2001(S), 1/35]
(A) &R KMnO4 & A1 3ifaRfTaxor & 918 Wefel fdemm & e siiifsar o R |

(B) 3rciig SIEHIfAT & A1 SITRAIARY & q1G BafelT Ao & e ififohar eve o |

(C*) BIR & AT TH FD MFRABR & 91 BafoiT f[Aaad & a1t rfAforar awe wR |

(D) 9% H2SOs & Y MRAFBRY & 915 Baforv fAeras @& ey Afafshar &= R |

Cu 2Cu0O
CH3 - CHZ - CHon W CHS—CHZ—CHO m} CUZO \I/
1- propanol 300°C red ppt
CHg — CHOH-CHz —C4; CH;-CO-CHs 2CU0  CRyHa290R , No reaction
Fehling Solution
2 —propanol 300°C

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVROHO - 31
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302R12007PLC024029 -



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Reduction, Oxidation & Hydrolysis ﬂ—

Sol.

Sol.

Ans.

Sol.

2CuO
CH31 C;I:ﬁ%aCH 2O0H —S> CHe~CH-CHO  — =22 Cu,0 1
300 c Tl 3Tae
CH, — CHOH — CH, —s—> CHs—CO-CHs ZC;;; ;:;:HZCOOH B3 Afuforar T8 grf |
300°C
2 — gt

Assertion : Dimethylsulphide is commonly used for the reduction of an ozonide of an alkene to get the
carbonyl compounds [IT-JEE-2001(S), 1/35]
Reason : It reduces the ozonide giving water soluble dimethyl sulphoxide and excess of it evaporates
(A*) Assertion is True, Reason is True; Reason is a correct explanation for Assertion.

(B) Assertion is True, Reason is True; Reason is NOT a correct explanation for Assertion.

(C) Assertion is True, Reason is False.

(D) Assertion is False, Reason is True.

DU . SFAIAAHES Yodbd A UG AGIAIgS B JYadT SR & o) qHT: Ugad fbar Sl
T Bovawy preifrd e ST & w9 | U< 819 & |

BRI ;. I SIHISS Bl JTAIT PR Ol H (Aol SIZHATIDIFASS odl & dAqT 9G] Moy arid 8l
ST B [IT-JEE-2001(S), 1/35]

(A*) BT I &, BRI GF ®; DRV, BT HT Fel TEIHIT ¢ |

(B) U AT B, BRYI I &; BRI, AT HI Hal WEIHIV 7ol 2 |

(C) HU T &, HRUI A B |

(D) HUH I 8, PRI I ¢ |

R, R,
Ve + G — T<R ——> MeS=0+p>C=0+0=C
O\ /O
0]

Five isomeric para-disubstituted aromatic compounds A to E with molecular formula CsHsO2 were given
for identification. Based on the following observations, give structures of the compounds.

(i) Both A and B form a silver mirror with Tollen’s reagent; also B gives a positive test with FeCls
solution.

(ii) C gives positive iodoform test.

(iii) D is readily extracted in aqueous NaHCOs3 solution.

(iv) E on acid hydrolysis gives 1, 4—dihydroxybenzene. [IT-JEE-2002(M), 5/60]
I—fgufirem WiAfes Aife & dfg Taeadt A9 E I M &, RS9 1ja CsHsO: & | fefalRaa
UeIull & MYR R, SURIFT AfTeh! & a1 frfay : [IIT-JEE-2002(M), 5/60]

(i) A QT B JHET & Tleld AfAGHHSG & A1 Ioid qUUT <d & a2l B, FeCls & A1 g-TcAd qieor Al <l
2 |

(i) C g9 STATSIHBH YRIeToT <l & |

(iii) D STefl@ NaHCO; faeras & 3ferar 9 fepfia &1 mar ® |

(iv) E 37l STdl Jyeed WR 1, 4-STSeTseiaid=ig aal & |

OCH, OH OH CH, OH
(A) © (B) © (©) © (D) © (E) <j
CHO CH CHO COCH COOH O-CH=CH,
OCH, CH, OH
CH,CHO COCH, COOH O-CH=CH,

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

6. The product of acid hydrolysis of P and Q can be distinguished by : [IT-JEE 2003(S), 3/84]
OCOCH, H.G
P= H2C Q = ]
CH, OCOCH,
(A) Lucas reagent (B) 2,4-DNP (C*) Fehling’s solution (D) NaHSOs

P 3R Q @ 31 JUge W I dTel SRl &l 1 # 9 frdas g1 fanfea &t |
[IIT-JEE 2003(S), 3/84]

OCOCH, H.C
P= H2C Q = —
CH, OCOCH,
(A) J&H™ AfHHD (B) 2,4-DNP (C*) wefelT fdera= (D) NaHSOs
0
OCOCH & OH I
Sol. P: HZC=< T _HOMH  He == H,C-C-CH,
d CH, CH, Acetone
H
TN @ HC_
Q: \ __HOM N—_ = CHO
OCOCH, OH Aldehyde

Aldehyde and acetone are the hydrolysis products of Q and P respectively. These products can be
distinguished by Fehling solution.

OCOCH & OH 1
Sol. P: HZC=< ©_HOMH | HZC=< $=— H,C-C-CH,
d CH, CH, Acetone
H
TN @ __ HC_
Q: \ _HOH N— = CHO
OCOCH, OH Aldehyde

UfesEIss d THICH Q 3R P & ¥l SCUIE & $9 Scdlal bl hafell [ gRT JIdh B Fdhd © |

7. Amongst the following the reagent that would convert 2-hexyne into trans-2-hexene is
[IT-JEE 2004(S), 3/84]
/91 § Q4 P19 A1 INBHD 2-2RIZGT Bl TTA-2-8FAT H Il ? [IIT-JEE 2004(S), 3/84]
(A) H2.Pt/ O2 (B) Hz2.Pd / SO4%- (C*) Li/ NHsz/ C2HsOH (D) NaBHa4
Li/NH, HaC\C _c—H
C,H.OH H-~"  "NCH,-CH,—CH,

Sol. CH3—-C=C-CH>—CH>—CHz3s

8. A compound P(CsH100) reacts with dilute sulfuric acid to give Q and R as the final products. This
reaction is about 10> times faster than of ethylene. Both Q and R give positive iodoform test.
(a) Identify the structures of P, Q and R.
(b) Rationalize the extraordinary reactivity of P. [IT-JEE-2004(M), 2/60]
AfE P(CsH100) T AergReb ard & a1l ifAfshar o iffaw Saure Q dom R <ar 2| g arfwfsan
TR @1 e # 1015 A1 Mg B | M Q TAT R IS IMISIHTH TS I B |

(@) P, Q @ R & Ax=-I3l &1 ggan=i |

(b) P & rafde fopamefiarar &1 ffacr qargy | [IIT-JEE-2004(M), 2/60]
CH
[ 0 _/CH,
Ans. (a) P= //Cb /CH ;Q: :R=HO-CH
HC O “CH, H3C)J\H \CH,

or
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Reduction, Oxidation & Hydrolysis ﬂ—

CH, ’
cH CH j\ -

p= ,CH ) Q= 'R=HO-CH
HC O NCH, H,c” H \CH,

(b) The greater stability of the oxonium ion intermediate is responsible for the extraordinary reactivity.
This is demonstrated for the two sets of P, Q, R (cases i and ii above) as follows.

0 HX\/EQ)\ BN /\Q)\

(ii) H*f\)(\_,o/\ — Soo N
O C
CH, o CH.
Ans. (a) P= //C@ /CH Q= -R = HO-CH
HC O NCH, Hsc)J\H \CH,
a1
D H
P= A/C{"z Q= )J\ R= A
H,C O “CH, H.C CH, H,C OH

(b) MFANTIH 3T ALIacH! b1 AADG AR g9H! A forarelerar & fow StRerRY 1 P, Q, R
(@ i AT i HIR) ® QA UGl B fog 991 yeR | <9 = B

(i) H+/\/C. )\ L AN )\

@)
=

(i H*“\)EQ/\ — )\Q/\

Sol. (a) There are two possibilities.
T
i i CH CH
0] The structure of P is 7 /N
; 0 CH;
and any of the following two can be the structure of Q and the other will be that of R
0] /CH3
PR HO - CH
H,c” “H \CH,
(i) The structure of P is /k /CH2
HC O \CH3

and any of the following can be Q and the other will be R

Lo

H.C H,C OH
(b) The greater stability of the oxonium ion intermediate is responsible for the extraordinary
reactivity. This is demonstrated for the two sets of P, Q, R (cases i and ii above) as follows.
(i) H+‘/\/\ )\ BE— P

o)
v

(ii) H+"\)\ PN — )\o PN

Sol. (a) T8 Q1 TR 8
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Reduction, Oxidation & Hydrolysis ﬂ—

Ans.
Sol.

"
i P & WX 8 cH cH
0 I e,
IR 1 T H A DS T Q B WA Bl Aol & AT GAY FXaAT R BT 81T |
(0]

JQ
HO - CH
H,C”~ H N

i P &1 HRET B CH.
0 HZCAO/ \CH,
AR 1 9 B UF Q B AT qAT T R B A B8R
@)

L,

H,C H,C OH
(b) SIS AIEFAT B SeadR AT Sqd! A fohareiierdr & o ReR 81 98 P,
Q,R® T WGl & U §RI WK 8 WAl & | (9 (i) T (i) SI)

0 Hn/@)\ - PPN

CH,

0
W H*"\)ao/\ I *o/\

Match each of the compounds in Column | with its characteristic reaction(s) in Column Il
[IIT-JEE 2009, 8/160]

Column | Column I
(A) | CH3CH2CH2CN (p) | Reduction with Pd-C/H>
(B) | CH3CH20COCHS3 (q) | Reduction with SnClo/HCI
(C) | CH>~CH=CH-CH20H (n Development of foul smell on treatment with chloroform and
alcoholic KOH.
(D) | CH3CH2CH2CH2NH2 (s) | Reduction with diisobutylaluminium hydride (DIBAL-H)

) Alkaline hydrolysis

P | S IS IS DI dew || § T T 9D AfFeneilded (characteristic) rfdfman/ifafmaret &

A1 FAA DI | [IIT-JEE 2009, 8/160]
Pied | e I
(A) | CHsCH2CH2CN (p) | Pd-C/Hz & ST ==
(B) | CHsCH20COCHj3 (@) | SnCl/HCI & 1 JTu=g+
(C) | CHs—CH=CH-CH:OH | (r) | @@RI%™ iR Tedlgell KOH & 1Y fadad &1 R s 9
P1 faer

(D) | CH3CH2CH2CH2NH- (s) | STEISARESA TGMIH Bsgiss (DIBAL-H)

() | &g STa—smgge (Alkaline hydrolysis)

(A)-p,q,s,t; (B)=s,t; (C)=p ;(D)-r
Pd-C/H,

(A) CH3CH2CH2CN ———"2 3 CH3CH2CH2CH2NH> (p)
__SNCLIHA , CH3CHLCH2CHO )
_ DIBAPH . CH3CH2CH2CHO (s)
% CH3sCH2CH»COQ® ®)

2
(B)  CHsCH:0COCHs —2BA™H , cH;—CHO (s)
9%, CHs—COOQ® (®)

H,0
(C)  CH3-CH=CH-CH:0H —P4C" , CH3CH,CH.CH20H )
(D)  CHsCH2CH2CH2NH: %CHsGHzCHzCHzNC o)

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

10.*  With reference to the scheme given, which of the given statments(s) about T, U, V and W is (are)
correct?

o)

(T)
CH, [IIT-JEE 2012, 4/136]
LiAIH,

y Cro/H® llJ (CH,C0),0

(A*) T is soluble in hot aqueous NaOH

(B) U is optically active

(C*) Molecular formula of W is C1o0 H1804

(D*) V gives effervescence on treatment with aqueous NaHCO3

fr=aforRaa @™ (scheme) # T, U, VIR W & dad # , iy UseMi # &9 UHu+ 98l § / 872
)

(T)
CH, [IIT-JEE 2012, 4/136]
l LiAIH,
y Cro/H® Y (CH,C0),0

(A%) T T Sefid NaOH & geeid 2 |

(B) U ys1Rr Afthg 2 |

(C*) W &7 3nfoqds | Cio H1804 72 |

(D*) V @ Siei NaHCOs @ 3191 J1fifshal &)+ R gagarse sl o |

O
Sol. @]
CH, T
lUNm
OH OAc
COOH
CrO,/H H (cH,co)0 Ac
COOH excess
CH3 V CH3 U CH3 W
O
,@O
CH, T
lumm
OH OAc
COOH
CrO,/H OH  (cH,co),0 OAc
COOH €«— —>@
CH, v CH, U CH, w
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Reduction, Oxidation & Hydrolysis ﬂ—

11. The number of optically active products obtained from the complete ozonolysis of the given compound
is:
& 9 & Fqol SSHI—srgEe (ozonolysis) M TR UHIRR |fha Icural &1 F=m 2 |
[
CH,~CH=CH-C—~CH=CH-C—-CH=CH-CH, [VEE-2012, 3/70]
= CH,
(190 21 )2 4)4
CH, H
Sol. CH,-CH=CH-C-CH=CH-C~-CH=CH-CH, _%/Z0/%0 . 5cH;_CcHO + 2CH, -CH-CHO
: : N

E H |
" cH CHO

All optically inactive products

I gRIRS IAfthy IS

12. Consider all possible isomeric ketones, including sterecisomers of MW = 100. All these isomers are
idependently reacted with NaBH, (Note: stereoisomers are also reacted separately). The total number

of ketones that give a racemic product(s) is/are [JEE(Advance)-2014, 3/120]
>fd" FHETEl (stereoisomers) 1 AR A Y AV AR = 100 dTel § FAEIE! DleHl R AR

PIY | 37 T4 FAGdl B NaBH, 9 w@ad w4 4 1ffgd fFan T ([re: B wmawat &1 o o |
Jffrga A ) | S IR <7 a9 DIeHl B FEOT =1 TAN |
[JEE(Advance)-2014, 3/120]
Ans. 5
Sol. C.H, 0, M,=12n+2n+16 =100 .. 14n=84 - n=6
Six such ketones exist : (B: e SuRed ® )

g A
C.H,,0 /ll\/\//\g/\//\/u\ S , /\[Ol/
OH OH
* OH M Sy R A S
(+) & (-) (+) & (=) (+) & () +) &) diastere. (+) & (-) diaste.

(faafRed) (faafReet)
Thus, 5 such ketones give a racemic mixture. (39 YR 5 fhed Iafis fAsmor <o 7))

13.* Reagent(s) which can be used to bring about the following transformation is(are) :

[JEE(Advance)-2016, 3/124]

Oy O Oy O
H ! H
o
COOCH COOH
(A) LiAlH4 in (C2Hs)20 (B) BHs in THF
(C*) NaBHa4 in C2HsOH (D*) Raney Ni/Hz in THF
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Reduction, Oxidation & Hydrolysis ﬂ—

fr=ferRad wurRe & ford fr aifeR® (@I eR®T) (Reagent(s)) &1 SUAT fhar S G&dr ® @)?
[JEE(Advance)-2016, 3/124]

o\:/oO o\:/o
2 H
@) @)
COOH COOH
(A) (C2Hs)20 ¥ LiAlH4 (B) THF % BHs
(C*) C2HsOH # NaBHa (D*) THF % I (Raney) Ni/H2

Sol. NaBH4/C2HsOH & Raney Ni/Hz in T.H.F do not reduce acid (—COOH), ester (—COOR) & epoxide
gl NaBH4/C2HsOH Td ¥ Ni/Hz ,T.H.F 3% (~COOH), T%eX (-COOR) T2 ufRigs \ /! Juaiid =&
O

P 2 |

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
AT - 11 : JEE (MAIN) / AIEEE (UBat auf) & g

JEE(MAIN) ONLINE PROBLEMS

1. But-1-ene may be converted to butane by reaction with : [AIEEE-2003, 3/225]
Fe-1-39 B YA 9 = afufan g1 aRafda a= ¥ad 2 - [AIEEE-2003, 3/225]
(1) Zn-HCl (2) Sn—HCI (3) Zn—-Hg (4*) Pd/H2

Sol. CH3—CH2—CH=CH: M——) CH3—CH2—CH2—CHs

2. When CH2=CH-COOH is reduced with LiAlH4, the compound obtained will be:  [AIEEE-2003, 3/225]
1§ CH2=CH—-COOH &I LiAlHs §RT JUafdd far S al Serg 81 | [AIEEE-2003, 3/225]
(1) CH3—CH2-COOH  (2*) CH2=CH-CH20H (3) CH3—CH2>—CH20H (4) CH3—CH>—CHO.

Sol. LiAlH4 is a strong reducing agent, it reduces carboxylic group into primary alcoholic group without

affecting the basic skeleton of compound.
LiAIH, T& 9qel 309 &, ol AIffi & o ofd &l gRafda fbd 991, seifdafds g o nafis
VehIETd H AUARIT B Il 2 |

LiAH
CH, = CH — COOH ——=—%> CH, = CH — CH,0H

3. Which one of the following is reduced with Zn, Hg and HCI acid to give the corresponding hydrocarbon?
[AIEEE-2004, 3/225]
(1) Ethyl acetate (2*) Butan-2-one (3) Acetamide (4) Acetic acid

=1 § 9 dI9—1 Affie Zn, Hg 3R HCI & SuRefd # sroafid B1d) Wd Bgsidad < @ ¢
[AIEEE-2004, 3/225]

(1) Tfra giice (2*) FcA-2-3111 (3) TIeHISS (4) THifesd 3
O
| Zn—H
Sol.  CHy—C—-C,Hs —|g> CH,CH,CH,CH,
2 — Butanone HC Butane
It refers to as Clemensen's reduction (T8 Tl U=+ 2 |)
4, The best reagent to convert pent-3-en-2-ol into pent-3-ene-2-one is [AIEEE-2005, 3/225]
(1*) Pyridinium chloro-chromate (2) Chromic anhydride in glacial acetic acid
(3) Acidic dichromate (4) Acidic permanganate
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Reduction, Oxidation & Hydrolysis ﬂ—

Uve-3-39-2-3i1d B Ue-3-§9-2-311F # 98 & oy =1 & a9« aiffiedis Sugad &rm ?
[AIEEE-2005, 3/225]

(1*) faRfefw FaRImHE (2) 7ifR¥rra glifes o # $Ifis TTEseRs
(3) 3T STSHIFCT (4) 3T TRATHE
Sol. H3C—(|3H—CH=CH—CH3 %Hﬁ-ﬁ-CHﬂ;H—CHB
OH 0
5. The hydrocarbon which can react with sodium in liquid ammonia is: [AIEEE-2008, 3/105]
I8 BISSIPEA Sl w4 M # Afeyd & e ifAfoear = ddhar ® - [AIEEE-2008, 3/105]
(1*) CHsCH2C=CH (2) CH3CH=CHCH3s
(3) CH3sCH2C=CCH2CHs (4) CH3CH2CH2C=CCH2CH2CH3s

— 4+
Sol.  CHsCH C=CH —N&/taNd, , CH,CH,C=CNa
A

6. In the following sequence of reactions, the alkene affords the compound ‘B’ [AIEEE-2008, 3/105]
CHsCH=CHCHs —2 5 A szo B, The compound B is :
n
for=1 aifdforar w9 # vem™, e B’ [AIEEE-2008, 3/105]
CHsCH=CHCHs —%—A —°— B, #fii® B 2 :
n
(1) CHsCOCHs (2) CH3CH2COCH3 (3*) CHsCHO (4) CHsCH2CHO
@]
Sol.  CHsCH=CHCHs—2 5 CH~HC” “CH-CH, Zn. HyO 2CH,~CH=0
\ / Reductive ozonolysis B’
0—O
o) ~O~ Zn, H,0
Sol. CHs3CH=CHCHz ——=— CH;-HC CH—CH, ™ 2CH,—CH=0
\ / AT AHD STSATITIESH B’
0—0O
7. One mole of a symmetrical alkene on ozonolysis gives two moles of an aldehyde having a molecular
mass of 44 u. The alkene is : [AIEEE-2010, 4/144]
(1) propane (2) 1-butene (3*) 2-butene (4) ethene
TS FAMT Yodbd @& Ud HAled b1 3Gl Teed &x- IR Udh Vfesslss & &1 Ald U 8 2 ik 39
vfegergs &1 3nfdad SaA 44 u g | Ve & [AIEEE-2010, 4/144]
(1) 9rd= 2) 1-=gE (3%) 2-sqEH (4) ¥
Sol.  CnH2nO =44
CrhH2n =44 - 16
CnH2n =28
n=2 CHs—CH=CH-CHs —2'2" , CHs-CH=0
8. Ozonolysis of an organic compound gives formaldehyde as one of the products. This confirms the
presence of :
(1) two ethylenic double bonds (2*) a vinyl group [AIEEE-2011, 4/120]
(3) an isopropyl group (4) an acetylenic triple bond
e FHEfFE ANE S MG § 9 Afe 7§ e Brifeeess B | I8 e suRafa @1 giteswo
PAT 8 T8 & -
(1) a1 TR gy (2%) T arsFiel s
(3) Vs srgwfiel wHE (4) b tRiesae H—amdy
e H O3 40 e
Sol. CHZ—C\R —»H—C\H + O0=C_

Presence of one vinyl group gives formaldehyde as one of the product in ozonolysis.

e ai3fie GE SURA M WR NSl JfUeed gRT Biifessss Il & |
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Reduction, Oxidation & Hydrolysis ﬂ—

Sol.

10.

Sol.

11.

Sol.

2-Hexyne gives trans-2-Hexene on treatment with : [AIEEE-2012, 4/120]
/1 7 9 fhae O SUAIRT -1 IR 2-ga1eH, faue-2-gRi= <a1 8 ? [AIEEE-2012, 4/120]
(1) Pt/H2 (2*) Li/ NHs (3) Pd/BaSO4 (4) Li AlH4

LiNH, CHa—CH2—CH2\ / H

CH, — CH,— CH,— C=C — CH

2-Hexyne

CH,—CH,—CH,—C=C—CH

2- RIS

—> -
3 Birch reduction H/C C\ CH,

Trans-2-Hexene

CH—CH,—CHx_  ,H

Li/NH,
. c=C
T H”  \CH,
fome-2-3a=

In the given transformation, which the following is the most appropriate reagent ? [AIEEE-2012, 4/120]
I T wURY {9 A ¥ B Adifte SugHR TAGRS B ¢ [AIEEE-2012, 4/120]

CH=CHCOCH, CH=CHCH,CH,
/O/ Reagent AHRS /O/
HO HO

®
(1*) NH2NH2, oH

(2) Zn—Hg/HCI (3) Na, Lig, sd NHs (4) NaBH4

CH=CH-COCH, CH=CH-CH,~CH,
NH,NH, / OH~
HO Wolf —kishner HO

Reduction

—OH group and alkene are acid-sensitive groups so clemmensen reduction can not be used.

CH=CH-COCH, CH=CH-CH,-CH,
O NH,NH, /OH~ /O/
HO qreh TR A== HO

—OH |HE I YedhIF 37 Hddl FHE B o, 31 JlH~a fUad= Bl YN 8l b1 e 2 |

Compound (A), CsHoBr, gives a white precipitate when warmed with alcoholic AgNOs. Oxidation of (A)
gives an acid (B), CsHsOa4. (B) easily forms anhydride on heating. Identify the compound (A).

[JEE(Main)-2013, 4/120]

AIfIH (A), CeHoBr Tedialell AQNOz & |1 TH HR- R Udh IHS a8y <dl 2 | (A) & SUTI I U I
(B), CsHeO4 T BT & | (B) T HR1 UR IRoAdl I YRS gISS 941 <l 2 | AfH (A) B ugard Hifg |

[JEE(Main)-2013, 4/120]
CH,Br

CH,Br C,Hs CH,Br
(n(;f @[:I’ ©) (m[:l
Br CH,
CH, CH,

CH,-Br
alcoholic
@i AgNO,
CH,

Oxidation

CH~OR
@: + AgBrl
CH,

COOH
OO,
COOH

O

(Phthalic anhydride)

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

CH,—Br . CH,~OR
= O, welL, e
CH, CH,

SRR
0]
COOH
(o — L
COOH
O
(e TTerEsTES)
12. The most suitable reagent for the conversion of R—-CH,—OH — R—-CHO is : [JEE(Main)-2014, 4/120]
(1) KMnO, (2) K,Cr,0,
(3) CrO,4 (4*) PCC (Pyridinium Chlorochromate)
R-CH,~OH — R-CHO % d&a1 &1 |a¥ 3 SuIaa MiaH® s8Il & : [JEE(Main)-2014, 4/120]
(1) KMnO, (2) K,Cr,0,
(3) Cro, (4*) PCC (RIRSfam FARIBINCT)

Sol.  R-CH,0H—LS€%R-CH=0H
Pyridinium chlorochromate is the mild oxidising agent.

RS FRBIHE Th A< ATRIGRS ANHID & |

13. In the following sequence of reactions :
KMnO, SOCI H, /Pd
Toluene + 5 A 2> B Baso, C
the product C is : [JEE(Main)-2015, 4/120]
oy Ty fdfshar arghH H Se C 2 [JEE(Main)-2015, 4/120]
ag‘s‘:r KMnO, , o _ SOC, . p BH;égd c
(1) CzH,COOH (2) CsHsCH,4 (3) CsHsCH,OH (4*) C;H,CHO
CH COCH COCI CHO
KMnO,, socl2 H, /Pd
Sol. @ @ @ 32304 @
Toluene
CIER]
14. The correct sequence of reagents for the following conversion will be :  [JEE(Main)-2017, 4/120]
o SurRY & oY AfSeHBT BT FE HF B— [JEE(Main)-2017, 4/120]
o HO CHs
i HO CH,
CHO CHs
(1) CHsMgBr, H*/CH3OH, [Ag(NH3)2]*OH- (2) CHsMgBr, [Ag(NH3)2]*OH-, H*/CH3OH
(3) [Ag(NH3)2]*OH-, CH3sMgBr, H*/CH3OH (4*) [Ag(NH3)2]*OH-, H*/CH30H, CH3MgBr
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Reduction, Oxidation & Hydrolysis / ﬂ—

HO Hs
Sol.
[Ad( NH3 _ H/CHOH o CHsMgBr
—— + CH;OMgBr
Tollen s reagent ESte"f'Cat'On Nucleophilic reaction

CH
A 20 Ho—c
H OCH, Nch,
15. The major product obtained in the following reaction is : [JEE(Main)-2017, 4/120]
e aifafran 3 ura g S [JEE(Main)-2017, 4/120]
0
DIBAL —H
COOH
OH OH
1) Q\CHO @) Q\CHO 3) Q\CHO (4%) Q\CHO
CHO COOH CHO COOH
OH
Sol. HO DIBAL-H reduces ester into aldehyde at low temperature.
COOH
OH
Sol. HO DIBAL-H TR &I % d™ WR Yfesegs ¥ arvafdd odr B |
COOH
16. The trans-alkenes are formed by the reduction of alkynes with : [JEE(Main)-2018, 4/120]
1 9 9 fFde A1 Tedhizdl & MU §RT SI-Uch=d §9d & — [JEE(Main)-2018, 4/120]
(1*) Na/lig. NH3 (2) Sn - HCI
(3) H—Pd/C, BaSO4 (4) NaBH4
Sol. Na in liquid ammonia carryout anti and partial hydrogenation of alkyne to trans alkene.

9 I # Na U1 dofl ARG BISSISHIGIY & Ul Uehlsd dl fdued-Uedhi= § 95adl 2 |

JEE(MAIN) ONLINE PROBLEMS

1. The reagent needed for converting
H ... ; ; AA
Ph—C=C—_Ph >C C< is : [JEE(Main) 2014 Online (11-04-14), 4/120]
Ph
(1) Cat. Hydrogenation (2) H2/Lindlar Cat.
(3*) Li/NHs (4) LiAIH4
IRace & ford SMawIsd IMHRS B | [JEE(Main) 2014 Online (11-04-14), 4/120]
H
SUIN /
Ph—-C=C-Ph—> C=C
H” ph
(1) De. ESSINFEE  (2) HoffeiseR de. (3*) Li/NH3 (4) LiAlH4
Sol. It is birch reduction

Ig g9 U ® |
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Reduction, Oxidation & Hydrolysis ﬂ—

2. The gas liberated by the electrolysis of Dipotassium succinate solution is :
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1) Ethane (2) Ethyne (3*) Ethene (4) Propene

SRUCRI IRiFe & O @& Jgga e (sveed) # ura 9 Bk 2 -
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1) g2 (2) $ours (3%) S (4) W=

3. Bouveault-Blanc reduction reaction involves: [JEE(Main) 2016 Online (09-04-16), 4/120]
(1) Reduction of an anhydride with LiAlHa4.
(2*) Reduction of an ester with Na/C2HsOH.
(3) Reduction of a carbonyl compound with Na/Hg and HCI.
(4) Reduction of an acyl halide with Hz/Pd.
At Rsaer ufshar # gran 2 [JEE(Main) 2016 Online (09-04-16), 4/120]
(1) U UTETSSIgS Bl LiAlHa & SToera |
(2*) Ve &1 Na/CoHsOH A 371993 |
(3) et AfH BT Na/Hg 921 HCI & 8199 |

(4) VRIS BATSE BT Ho/Pd & STUTH |

Sol. Reduction using Na in ethylalcohol is called Bouveault-Blanc reduction.
4, The reagent(s) required for the following conversion are: [JEE(Main) 2018 Online (15-04-18), 4/120]
1 wurR @ ford eavad INER® - [JEE(Main) 2018 Online (15-04-18), 4/120]
EtO,C COzH o
—>
(1) (i) NaBHa (i) Raney (1) Ni/Hz (iii) HzsO* (2) (i) LiAlH4 (ii) H3O*
(3) (i) B2Hs (ii) DIBAL-H (iii) H3O* (4*) (i) B2He (ii) SNCIl2/HCI (iii) HsO*
5. The main reduction product of the following compound with NaBH4 in methanol is :

A4 § NaBH4 & 11 1 A &1 g1 Q1= SaTe & -
[JEE(Main) 2018 Online (15-04-18), 4/120]

O O
NMe,

OH O OH O
@) Q)‘\NM% @ NMe2

OH O O
© ©/\NMeZ @ NMe2

6. When 2-butyne is treated with Hz/Lindlar's catalyst, compound X is produced as the major product and

when treated with Na/lig. NHs it produces Y as the major product. Which of the following statements is
correct? [JEE(Main) 2018 Online (15-04-18), 4/120]

(2*) X will have higher dipole moment and higher boiling point than Y.
(2) Y will have higher dipole moment and higher boiling point than X.
(3) X will have lower dipole moment and lower boiling point than Y.
(4) Y will have higher dipole moment and lower boiling point than X.
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Reduction, Oxidation & Hydrolysis ﬂ—

Sol.

Sol.

Sol.

Tq 2-FeTeT Bl Hoffeeek SaR® & A1 AffBRa far Sran & @1 Aifie X U 49 Soe & w9 ¥
et 8 ok 99 99 Na/gd NH: & |t iffssfd fasan oam @ @9 98 Y Ua 49 S & w9 § <l 2 |
1 Bl § A PIF A U FE ' 7 [JEE(Main) 2018 Online (15-04-18), 4/120]
(1*) X BT Y &1 a1 H, SearcR fgga el a1 SR qaid 8 |

(2) Y &1 X B o H, IzaaR fgyd Tegrl de SR F9Uid B |

() X P Y @ g H, R faga smepet don fFreiar gaerdi® &8 |

(4) Y &1 X B oo ¥, fega amgel Seaar a1 qaerid =R 8 |

. CHB\ /C H3
Ho/Lindlar c=cC

Catays / \ I( )
C IS—C_—C—CIIS

CHs H
\w, \C = C/ u = 0, Boiling point-low

p = 0, Boiling point-high

H” \CH:
(Y)
CH CH .
Hfreer Sovd . Na_ 70 20, F@E g
> c=C (X)
y H” H
CHs—-C=C-CHs
\ CHs\ /H .
Na NHo(®) c=cC n=0, IS fIg—=g=
BE  \WNGEE
(Y)
The major product formed in the following reactionis: [JEE(Main) 2018 Online (15-04-18), 4/120]
1 arfafran § qemraTen @1 SR g, [JEE(Main) 2018 Online (15-04-18), 4/120]
OCOCH; bce
(Pyzggium (ﬁﬁ:ﬁﬁ'ﬂ'ﬂ
chlorochromate) o FART HHT) R
CHCl; CHCls
HO.
OH
0O 0O
QO HO
(1) 2)
OH OH
H o]
OCOCHj3 0
» O
(39 (4)HO OH
OH
H O
OCOCH;
OCOCHs
HO OH
OH H

/\
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Reduction, Oxidation & Hydrolysis ﬂ—

8. The major product of following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]
f=ferRaa aiffhan &1 g IUTs B [JEE(Main) 2019 Online (09-01-19), 4/120]
R—C=N (1) AIH(i-Bu), 5

()H,0 '
(1) RCONH:2 (2) RCH2NH:2 (3*) RCHO (4) RCOOH

Sol. R—C=N —@2HCE% , R_CHO

(2)H,0
9. The major product ‘X’ formed in the following reaction is: [JEE(Main) 2019 Online (10-01-19), 4/120]
o1 arfwfehan 3 qemiaTen g IwE X B [JEE(Main) 2019 Online (10-01-19), 4/120]
Q I
CH2—C—-OCHs
NaBH , X
MeOH
OH OH
CH2CH20H CH2CH20H
1) (2)
) 0
% [ i [
CH>—C—-OCHs CH2—C-H
(3% (4)
Sol. Ester and alkene are not reduced by NaBHa.

NaBH4 T¥cX deIn K{o'q;\l"l P YT & Bl B |

10. The major product of the following reaction is: [JEE(Main) 2019 Online (10-01-19), 4/120]
frfaRea aififesa @1 ge= S 2 [JEE(Main) 2019 Online (10-01-19), 4/120]

CHst\/i NaBH,
0 OH
(1) CHsNH\ A~ A~ (2% CHsNH\/\M

i OH
3) CHgNM (4) CHBNW

Sol. NaBH selectively reduce _Cﬁ_ group to —CI3H— and imine group to amine.
@] OH
NaBH4 =g-TcH® wﬁ—cﬁ— Qﬁ\%aﬁ—cl:H— HHE H AUARId PRl & qAT SHIM g DI TIF 9B
@] OH

H Tafdd axar 2|
11. The major product of the following reaction is: [JEE(Main) 2019 Online (11-01-19), 4/120]

f=iferRad afwfhan &1 g ITE & - [JEE(Main) 2019 Online (11-01-19), 4/120]

COCHs
/©/ (i) KMnO, /KOH,A (i) KMnO, /KOH,A
CH3 (if) HpSO, (dil) (il) HySO, (73)
COCHs COOCH
o ¥ o S
HOOC OHC
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Reduction, Oxidation & Hydrolysis ﬂ—

Sol.

12.

Sol.

13.

Sol.

COOH COCOOH
o LY o LY

HOOC HOOC
COCH
® KMNnO4/KOH COOK COOH
e, QY
HC KOOC HoOoC
The major product obtained in the following reaction is : [JEE(Main) 2019 Online (11-01-19), 4/120]
o arfwfehan 9 o g SR © [JEE(Main) 2019 Online (11-01-19), 4/120]
@) OH
X (rcess ) Gaet)
CHz
NO2 OH
OH OH OH OH
X X X
1* 2 3 4
9 é:;CHa @ é:;CH3 ®) é:;CHa @) é:;CHB
NH2 OH NO2 OH NH2 OH NH2 OH

LiAlH4 reduces carboxylic acid, ketone, nitro group but it does not reduce alkenes.

LiAIHs, wratfoRifere srel, @i, AISg) W9E Bl Udd H) <dl & fg Yodbe &I afdd & oval 2 |

The major product of the following reaction is : [JEE(Main) 2019 Online (12-01-19), 4/120]
=1 sfAfhan &1 =g IS & - [JEE(Main) 2019 Online (12-01-19), 4/120]
CN
(i) DIBAL —H
% (i) Hs0"
(@]
CHO CHO CH=NH
CHO
1) (2) % (3% <P:OH (4) <E/(OH
(@) CHO o
CN CHO
(i) DIBAL —H
(i) H;0® OH
(@) CHO

Nitriles are selectively reduced by DIBAL-H to imines followed by hydrolysis to aldehydes similarly,
esters are also redecued to aldehyde with DIBAL-H
ASERA TS wU A DIBAL-H gRT 39 # Aquedq Saeiged gRI Ufesglss # Smafdyd gl g |

T} W DIBAL-H & 911 ufesegs ¥ u=afid gidm 2 |
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Reduction, Oxidation & Hydrolysis ﬂ—

14. The major product of the following reaction is : [JEE(Main) 2019 Online (12-01-19), 4/120]
f%l‘:ﬁ%ﬂ%ﬁl JAfAfehan &1 = IS B [JEE(Main) 2019 Online (12-01-19), 4/120]

_ NaBH, |

EtOH

1) é @ é (39 (@)
(@]
EtOH

NaBH4 does not reduce alkene generally.

NaBH4 TedF Bl ATH=Id: 0afdd el brdl 2 |

OEt
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