(pages4) K-3308

&

I | . Fifth Seme|sterBSc Degree Examlnatlon, February 2021

o - L o _.First Degree Programme under CBCSS '

R \Chemlstry |

o | Core Course VI

o G 1543 - ORGANIC CHEMISTRY-II

R | (2018 Admlsswn Regular) | |

E "”:I'ime‘:-3'i-lours . - N R l' .‘Me_x. Ma.rks': 8’40]' :
~  SECTION-A - A

4 | Very short answertype questlon o o B e T

'-'AneweraII'QUes'tions' Each questlon carrles1 mark B —

1. Give the IUPAC name of the glven compound

,

L 2. What is Bayer -V|I |ger oxndatlon’? .

3. A+ CHMgBr B e o Methylbutan 2-ol. Ident|fyA
a4 W_hat “h:apper‘lrs,'wh en formaldehyde is treated wuth ammoma'?

5 N_amethe‘st,ronge,st halogenated aoetl.c.ac;ld. :

. PT.O.




10.

, lee the name of the product formed when ethanamlne |s heated W|th chloroform_

and alcohollc potash

.In what type of reactlons the percentage atom economy is 100‘7

Mention any two advantages of a mlcrowave assnsted reactlon when compared .
- toits thermat reactlon with same concentratlons -

Mentlon the general nature of electronlc spectrum of a spe0|es in solutlon o

How many sugnals quI be obtalned for the protons of TMS in |ts NMR spectrum’)
| ‘ | (10><1 -10 Marks)'

SECTION - B

| - Answer any e‘ig‘h.t questionis. Each question carries 2 marks..

1.

. 12

15, S
e
17.°
8.
..11'9."
20
o

22

__What kmd of feed stock should be used for green synthesrs’? j |

How is benzamide converted into aniline? -

| Define-‘bathochromic'effeCt .' |

Mentlon the COﬂdlttOﬂS for a molecute to be IR actlve '

Sketch the schematlc PMR spectrum of toluene

-How many PMR peaks wull be obtalned for CszBr’? |

|

Explaln green synthe5|s IIIustrate W|th one example

How is phenol converted into benzene’>- o
How i is coumarlne prepared from sallcylaldehyde'?

With the hetp of equatlons explarn haloform test :

: AHow does ethanat react with NaHSO{? Glye the equati'on.' .

. \?\." ‘ ) N

Arrange ortho, para and meta ‘chloro' anitines in the increasing order of basicities -




S 24
- 25,
-26.

: Answer any SIX questrc

27,

8.
:KMNO4

.20
' 30.

3.

32,
followmg on oxalrc
""( )Con Sulphurlc
. 33,

© 34. Explain Hoffmann

28,

“How is tosyl chlori

| (a)' Jone’s reage

(b) Collins reagent /\-//OH :

.' Explain, Lucas tes

Elxplain K_noeve'na

: medlum’?

(a) Propanal

How is 'saccharln

Distinguish 'aoetophenone and benz'_opthenone cher'nicallly-. '

What happens when'cinnamic‘aoid is treated with dry soda lime? :

.

How do the follow

Explarn ‘what hap

de prepared?
-

What is:Nef's reaction?

y R . 'l'('s'x24=16‘Mar;i-f,S:)'-. |

f-SECTI"ON - c

X
>ns Each questron carrles 4 marks

ng reagents react W|th alcohols glven agalnst them’?

nt /\/V\QH '

-

bens whenprimary and secondary alcohols react with alkaline

tto dlstlngursh primary secondary and tertlary alcohols

gel reactron with mechanrsm

.Explain the’ rea.,tlons of methyl magneswm bromlde W|th the followmg.

compounds What happens when the product is subsequently hydrolysed in acid

(b)

Benzaldehyde

Explaln how oxatrc acrd is commercrany prepared Explaln the actlon of- the_‘

acrd

aC|d (b) Heat

>ynthesrzed'? lee equatrons
S b.romamrde reaetlon.
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| '.35.. ~
- 36.

e

38

oy

30

.40,

41

L 42,
V' (b) Explarn (l) MPV reduction. (n)WoIleshner-reductlon.l “ - -_ ‘.8+"7‘ SR

43,

Draw the schematlc PMR spectrum of ultrapure ethanol and explaln

Explam mlcrowave syntheS|s lee two examples one in aqueous medlum and
2 .one in organlc solvent - A S -

..;How will you convert (a) butanorc acnd mto butane (b) anrlme to para' -_
_bromoanllme’? S S : : R S

1 How can the isomers of CZHGO be dn‘ferentlated usrng NMR spectroscopy'? A f:

"ASEchoN*-"D

Answer any two questlons Each questlon carries 15 marks

' DISCUSS the mechanlsms of the foIIowrng reactlons
-‘-( a) Perkin (b) Beckmann rearrangement (c) Clalsen rearrangement

'-(a)"‘ Explaln the. spllttlng of PMR srgnals |nto multlplets due to the spln-spm‘ :

.couphng, taking chloroethane.as an example.

(b)” Explaln crown ethers and its importance. . e o
~{c) Explaln how is @ -O- CH3 group eSt'mated" S 5+518

What is green chemlstry’) Explam the need tor green chemsstry Mentlon the :
goals of lt D|scuss the llmltatlons of green chemlstry ' 4 .o

’-'__(a) How does phenol react W|th (|) COz (u) CHC!3 and NaOH (lII) Brz |n CC14'_ |

(lV) NaNOz and HZSO4 :

erte notes on I

(a) Ascent and descent serles in allphatlc carboxyllc acrd

N (b). Auxochrome chromophore concept

44,

-D:scuss various aspects related to the basuc strengths of three klnds of ahphatlc "
© . amines and ammoma L :

(2x15=30 Marks)j‘ o
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Section A

Give the I UPAC

hame of the given compound

2-Ethoxy-2,3 -dimelrhyl pentane

What is Bayer- Vzl! zger oxidation?

An organic reactl )n that forms an ester from aketoneora lactone usmg
peroxoacids or peﬂoxzde as oxidant

A+C,HsMgBr

! Hur

—T "B —“—‘“*Z-Methylburand ol Identify A

CH;-CO-CH;

What happens when formaldehyde is treated with ammonia

6HCHO + 4NHj3 |

-—»(CH;)¢N4 + 6H,0

Or Urotropin is formed

Name the stronges}

halogenated acetic acid

trifluoro acetic acid

Give the name of the product formed when ethanamine is heated with chloroform
and alcoholic potash

Ethyl isocyanide

In what type of reaction the percentage atom economy is 100

Addition reaction

Mention any two a
thermal reaction w

vantages of a mlcrowave assisted reaction when compared to
th same concentration

| Greater yield, faster rate, energy efficiency

Mention the generqg

[ nature of electronic spectrum of a species in solution

Electronic spectrum give broad bands when in solution

10.

How many signals

will be obtained for the protons of TMS in its NMR spectrum

One signal

I Section B

11.

How is benzamide ¢onveried o aniline?

By Hofmann’’s bro
L - o-Ay &
R Te o

mamide reaction  (Either equation or statement)
BV & A OM —> VMW, & 2% Ry A Ky (Os4 285D
\g -

12.

Arrange ortho,pgr
basicities

a and meta chloroanilines in the increasing order

of

p-chloro aniline> m-chloro aniline> o-chloro aniline

13.

Define bathochromic effect
|

Shift in absorption n'nax towards longer wavelength region

14.

-Menition the conditi

ons for a molecule to be IR active.







It should have permanent dipole moment:or any other relevant point

MN=x1 .

15.

Sketch the schematic PMR spectrum of toluene

NMR Spectrum of Toluene

16.

How many PMR

peaks will be obtained for C>HsBr

2 peaks Triplet ¢

f 3 protons and quartet of 2 protons

17.

Explain green s),

nthesis. lllustrate with example.

Microwave assis

ted or ultrawave assisted synthesis with any one eg

18.

What kind of fee

d stock should be used for green synthesis?

Renewable

719,

How is phenol c

bnverted 1o benzene?

Phenol on distill

htion with Zn dust or equ of the reaction @ e, () x20d

20.

How is coumari

FEhion
e prepared from salicylaldehyde?

Salicylaldehyde
OR Equation

e

V¥

treated with acetic anhydride and sodium acetate

T

° P c'cb COoN

(ol

21.

With the help of

equations explain haloform test

{ carboxylic acids

Aldehydes and Ketones having at least one (CH;CO) group react with halogens in

presence of NaQ

B,
C¥,cN0 X 2

or sodium hypohalite to form haloform (CHX3) and salt of
having one carbon atom less than salt of carbonyl compound.

0, + Aloot —> (WQ5 & 2o + HeooNouk 3W,D

22.

How does ethan

1l react with NaHSQ3? Give the equation.

Ethanal react wi

products Equatign;

. -;O
CWy, ~

th sodium bisulphite (sodium hydrogen sulphite) to give addition
W

4 Nawsos —> iy — C—30a

reetalddnyde Solium
\ar sl pwite -

23,

Distinguish acetophenone and benzophenone chemically.

Acetophenone

being a methyl ketone gives iodoform test-Yellow ppt







obtaiﬁed.BenZOF

henone does not answer iodoform test OR equation

Todedero ‘
C3—Co-Cally —=2 ony, «2Ned + LoWg LooNe & 3%, D
24. | What happens when cinnamic acid is treated with dry sodalime?
' .Styrene is obtained or equation for the same
Weol “ o= :
@/cw =CM .UDoH 08 /Noom @c ey,
25 | How is tosyl chl orlde prepared?

Toluene with chloro sulfonic acid or Toluene with sulphuric acid and sodlumsalt :
treated with PCI§ or any other method ' (@58
au; tﬂh “1_&0\4 pc
(o) =+ \'\szq. 9”’3“ +t ?\ "'i
SO0 Towz'g\?&b?\&& .

26

What is Nef’s r

:acuon‘?

Primary and secq
to their salt of ac

pndary nitroalkanes may be hydrolysed by first converting them
iform by NaOH which on boiling with H,SO4 produces

aldehydes and ketones respectively OR Equ

s
2R el = N AWsoy —> 200 A20alock ;0 8 LD
o :
_ Section C
27. | How do the following reagents react with alcohols given against them?
a.Oxidation to Hexano1c acid with equs
| BN o« |

P NVAN o— > /\/\/LH __Eij_; /WU”H’

- AceRow ‘

b. Selective oxid

oW

AN

atibn to aldehyde,Propenal-with equ

f,'i(bb L Jed, &
ﬁ/ PARS R /\C‘PD

28

Explain what ha

KMnO4?

ppens when primary and secondary alcohols react with alkaline

Primary alcoholg

Secondary alcoh

ey

T
My

oxidsed to aldehydes

A KrinOy
—_—

W, —~OH Cy — cly — WO

0ls to ketones

AR \-‘\Nntﬁq N3

> =0

op
d C‘HD

29.

Explain Lucas te

st to distinguish primary, secondary and tertiary alcholos.

Alcohols on trea
alkyl chloride.Te]
does not react at

iment with Lucas reagent give cloudiness due to formation of
rtlary reacts immediately, Secondary within 5 mts and primary
room temperature







30..

Explain Knoeven

agel reaction with mechanism

2marks

PrdrowsRe aud

When Malonic ester is treated with aldehydes or ketones,in the presence of base
such as pyridine @,B-unsaturated esters are formed. This on hydrolysis and
decarboxylation );field o,B-unsaturated acids. 2marks
Mechanism = o€t s oy OB
1B + H\C —% ¢ CH N
17\ (oot ~BH CooEt
b | ’. (ooer By
N o ' i-— < @2‘* *ff\twgz
M PeM > S
| Q o + oo @" N N £o0sk 2
- ,@\9
(etdon A < W ookt
N ‘ (H = o4 poy S
é..__ —_— i = .
@ ! ~Con @ coop v ENtoost
31. | Explain ,the‘ regctions of methyl magnesium bromide with the following
compounds. What happens when the product is subsequently hydrolysed in acid
-medium?a. Propgnal b.benzaldehyde
“a.2-butanol is oblained 2
b o 2
. HC —CH,y
(.il‘
« Clitgr 22y DO,
! {-Flenylethanol
|32, | Explain how exlic acid is commercially prepared. Explain the action of the | 2+1+1
Jfollowing on oxdlic acid. a). Con.Sulphuric acid b).Heat
Oxalic acid is prepared by heating sodium formate at 375°C,when sodium oxalate 2
is formed. This is.converted to calcium oxalate by treatment with lime. Thls
when acidified with dil H,SO. gives oxalic acid equ
nocoona [ B cponla ealeP),  cso ool !
w coonly Loode, T C’_ /Co\——w \
a)With ConH,S04-givesCO,-equ-
Coo D B
\ »usov_._; Co -\ oy hzo
C
b)On heating at 190c gives formic acid equ
- ey [N .
: —~—> d.cooy ~ €0,
coot (0,
33. | How is Saccharin synthesized? Give equations. :
From anthranihc ad % Syom Toluene. 2
00 | 2
. @\ - ook LA \q,A s j U;o\« o
LA = o (Sl ing O
\‘? P ¢ .) SRty

SQCC\'MA.;(\,( ‘N“ i) él
S

°
4







Explain Hofmanns bromamide reaction. ,

Hofmann’’s bromamide reaction-Amides when. heated with Br; and alkali yielci
amine having onc'; carbon atom less than the amide- , , 2
.| .Equ% ’

. . o ' 1
' R“QOfN%‘li-\B‘ﬁ_ + % KOW -m RN, X Q\QB;;,\QZ(‘_OB_'\?.;;

. | : Y ’

Gl Conw, ¥ B, & Mo =S (¥ NY & 2\ Xq to3 % 2%,D
: 1 ‘

=

. -} Draw the schelhatic PMR specrrum of ultrapure ethanol and explain “

| ‘
| NMR SPECTRUM OF PURE ETHANOL (i) Triplet at-*1.2 ppm for CHj protons
due to coupling with CH, proton (ii) multiplet consisting of eight lines for CH;
| protons at®3.62ppm-CH, is under the influence of two kind of proton hence 2
coupling given by (n; +1) (np +1) =(3+1) (1+1) =8 lines Triplet for OH proton at
85.28ppm. This is because of coupling to CH; proton '

AWy — Ol — o

| ' 2(sketch)

Explain.microwave|synthesis. Give two examples one in aqueous medium and one
in organic solvent. | '

Works on the basis|of aligning dipoles of the material in an external field via 1
excitation produced by microwave e/m radiation.
- - i X

- 5







R
BYN, AN\ "

0

oca s
Org.solvent-M/w

Aqueous medium —Hofrmann ehmmatwn in water and chloroform

\//

Sen unsatunated Pmod
.assisted 1I; 4add1t10n of anthracene and malesfc anhydride in

F\zo[ ch\3 -
mjw imingte

R3 T-.

1.5

diglyme . ’ : ?
, Digiyine
I A AN .
" A o 9] + 5 ™/w 9 mip. .
37. | How will you convert(a) butanoic acid into butane (b)aniline to para bromo
aniline ‘
a.:Reduction with LiAlH,4 -
, 10l . X
Equ G - Chg|- Cig - CooH L lfy CHg-CH2 - CHg-CHZ. OR
A Noow/
Chg-~ Chg- CHp - CooM 4_0“._/—500 CH3 - CHly - CHgw+ Clp
CHy -CHg -| CHae) 4+ 2 Na €thedts  Clig-chg- CHe - CHg:
1 b. Aniline acety]ated prior to halogenations. And then hydrolysed. R
BRI | ONH CocHg NWCOCHS Holl A
4 Chatol —> . m -—7
. @ N Y o+ BNy L e 3-&13&0011
38. | How can the isomers of C2HsO be differentiated using NMR spectroscopy?
‘| Ethanol- answgr given above for question no 35 or the spectrum of impure
ethanol.
;H NMR Spectrum of ethanol
THz
3 El
¥ [] M 4 3 € 3 % 3
.E‘ ]
Dimethyl ether-gives a singlet of 6H-(either explanation or sketch of spectrum )
366N 3.5 3,
39 | Discuss the mechgnism of the following reactions.

a. Perkin reaction

b. Beckmann rearrangement c.Claisen reqgrrangement

(Give 5 marks

jlach for a,b and ¢ with mechanism and discussion and if only
discussion without equ give two marks each)

| a.Perkin reaction|
aromatic aldehydgs in presence of base to form o-B-unsaturated acids.it is initiated

Addition of acid anhydrides containing alpha hydrogen atom to

6







#

| by formation of ¢
| aldehyde having no

C‘“Q
l————

; )L\\awo - W—

A ¥
| b. Beckm
Teagents rearrange

')@

;

% cxg_cwo—c—CQB .____.._9

rears

("ﬁ

adiy Qﬁ "”“@

- . ﬁ“".%”é
NI 7 A e
rf- bf‘:{“gﬂl

Mg M | —_N= — H

5 9 o H l\[ C % I

T A0 —> % g .

— s

<

?’HB —7 %}‘[6#&\1—%4' CQHS

banion from anion followed by nucleophilic to aromatic

H atom
Of &y —C\-i LwV

Y R

—-og.— < .-d\g
"\;»’c’\g,

-Co- acoc&g - g%\mz PN

Nd
0

s C\lz,(.oorh

|
i‘
r»p‘t. -L(:, b3 —=

—Cy ¢ oo

)
Ny — ¢

|
ey,

N

-

. C\ﬁ\ ,P
u; - \

=~(Yyc00

-c\J. COON “

angement Ketoximes and aldoxnnes when treated with acidic
to N-substituted amides

Claisen rearrange
any catalyst unde

I}mcnt-AHylphenyleth'er when heated to 200°C in the absence of
g0 rearrangement to give orth allyl phenol :

: P~ - CH|'C“2 OH A
A CHo—(H=(H, -
.. @ —> 2 o ot
Ry | :0O: ui —(H =

Mec")aomﬁm E : W Ho Ofiﬁ- 2
¥ 16 . P N
“":‘C*’ﬁﬁw - a P

(2 Uy -







40

a.Explain the splztt
taking chloroethan
c.Explain how is a-(

ng of PMR Szgnals into multiplets due to spm-spm coupling,
e as example. b.Explain crown ethers and its importance.
DCHj3 group estimated.

"| tol:2:1 triplet,becau

Chloroethane has t
methyl proton-due !
deshielding effect ¢

to external field.Qu;
different orientation
due to effect of chlo

quoxdent
z alom

wo sets of peaks in PMR-Has 2 kinds of protons-Triplet of
o coupling with CH; proton (n+1 rule).? value around 2 due to
of chlorine on adjacent carbon.Spin spin coupling give rise
se CH, proton can adopt three different orientation with respect
aret of CH, proton due to couphng with CH3 .CHj3 can adopt 4
} w.r.to external magnetic ﬁeld in the ratio 1:3:3:1.Deshielded
rine (® around 4).

Ams

- 3 poioion
hmp\ei

T L‘ ‘ 3
b. Crown ether-Ma
crown-importance-fj
separate cations —as

12 Croum --Lqi |

- | ¢.R-O-CH3+HI—R-
methoxy group-Let

sample=Mg/mol,m,

Erocyclic poly ethers-ring with more than 12 ¢ atom-resembles
orm complex with meal ions-inclusion compound -used .to
phase transfer catalyst-for resolution of racemic mixture.

C\"/?s own -§

OH+CH;l, CHsl+AgNO;—Agl+CH;NOs,1mole of Agl=One
mass of sample be M;gMass of Agl=mpgMolar mass of
M moles of comp=m,/234 moles of Agl=m,/234 mol of OCHs.

1 mole of compound contains my/234xM/m1 moles of OCH3

41

What is green chemjstry? Explain the need for green chemistry. Mention the goals
of it. Discuss the limitations of green chemisiry.







| .| green chcmistry.Thus

Green chemistry def-
reduces or eliminates

Green chemistry is thé utilization of set of principles that
the use or generation of hazardous substances in the design,

manufacture and app‘lrlication of chemical products

Need: rpres'e'nt practi

ce leads to pollution and negative impact on environments-

produce hazardous crlemlcals only solution in the adaptation of the concept of

green chemistry becomes sustainable.

Goals-Safe environment ~minimize the use and generation of hazardous chemicals-
minimise pollution at

its source-minimize the efficiency of any chemical choice-

minimise the consumption of energy-limiting the use of non-renewable stock’

' materials-minimize the production of non bio degradable materials-maximize the
1+ use of renewablgresources-Extend the .durability and recyclability of products(12

| principles)
Limitation: high i1!nplementing costs, lack of information, no known
| alternative chemical ¢r raw material inputs, no Known alternative process

technology, uncertainty about performance

|42

a. How does phenol react with (i)CO; (ii) CHCl; and NaOH (iii) Br; in CCly (iv)
'NaNOg and H2S04 '
b.Explain (i) MPV reduction (ii) Wolf Kiishner Reduction

a. | L. Phenol on reactlon with CO, — Kolbe reaction- Salicylic acid is formed

- Equation

II. phenol with CHC

formed: Equatlon

Q A C&Mﬁg —I-Q—?fé

[II. Br; in CCl4-a mix

Equation ®
aue : é + ?ﬁ

- v
(t)&mL-—9

128 ¢ ﬁu

o,.t oo\ |
i

3 and NaOH -Reimer-Tiemann reaction-Salicylaldehyde is
o

,iﬁgfum

) odiny

ture of ortho and para bromopheno‘g is obtained

C&W 7/%: A .

9







IV.NaNO, and HZE
formation of indopk

to- indophenols-on
sodium salt of indophenols

0,-Libermann feaction———a deep blue or green colour due to
enols hydrogen sulphate-turns red on dilution due to conversion

.addition of NaOH it again turns green due to formation of |

| group reduced to CH, group

i) MPV reduction—Reaction of aldehyde or ketone with aluminium isopropoxide in

isopropyl alcohol-carbOnyl group reduced to alcoholic group.Used in selective
reduction without a fectmg d uble bo

§
Ghy-g=0 + W |_on Al (oon (H z} Oty-CH, -0H + OB CH3
g™~ g
Porcao , Wy g0 A (0(11@'9)2)3 CHs Netan + oty L
| cn s ‘Cﬂb ? Cﬂa

11)Wolf Kishner redy ct1on—react1on of carbony! compound with hydrazine
followed by a stron ‘base in presence of solvents like DEG or DMSO-carbony!

koH R ”/H
R«—i:o 4+ N —}\fH;a R~ CH=N—NH> “‘"} EARNY

A —’w koH’
n’iﬁo + '—-———-93 C"\‘ “’Hz—‘* A ?”’*“

+ Ng

3.5

: ‘l43A

Write notes on (a) Aslcent and descent series in carboxylic Aczds
b.Auxochrome chromophore concept

100 ), NaBH
| | R-cooH E‘@% (R~(oo)CO(wO)2 R-ofo S5 Ao -oA

-F);U{Z—"\WZ bt A -CH Nolgl ‘...5__9 K-copH

Ascet 0 add | %@5“’ '

ek . C“BOH/"*

Descentt - - , oy, [kon
- I
B-Chy oM .__%lﬂ% wo,\mq, 2, F-of,-WNHy —

Nmoc W KHmGy. [n

chromophore-isolated tovalently bonded group that shows characteristic absorption

in uv or visible region.give egs-2types-1.which undergo []-]] transition give eg-2.
which undergo n-[] transition eg.

Auxochrome-Group which does not itself act as chromophore but whose presence
' ]

Ii 10







“shifts absorption to |

of its ability to exten

onger wavelength.give eg.The effect of auxochrome is because.
id conjugation of chromophore. '

R

Discuss various as

pects related to the basic sirengths of three kinds of aliphatic

‘amines and ammonig.

‘atom. Aliphatic am]
.| groups.Greater the.

| Ammonia is basic in nature due to unshared electron pair on nitrogen.

Generally amines ran:e basic.-due to availability of lone pair of electrons on nitrogen

nes are stronger bases than ammonia due to +I effect of alkyl
number of alkyl group. stronger the base. Expected order

But the actual orderis 2°%>1°>3%Bulkier the alky! group, lower the basic strength of
tertiary amines (steric effect).(Explanation with example)

15

11







