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CSM -17/15
Chemistry
Paper — I
Time : 3 hours

Full Marks : 300

The figures in the right-hand margin indicate marks.

—

Candidates should attempt Q. No. 1 from
Section - A and Q. No. 5 from Section — B which
are compulsory and three of the remaining
questions, selecting at least one from each Section.

Séction — A
1.  Answer any three of the following questions :

20%x3 =60

(a) Explain the following and prowde
mechanlsm

. . OMe
(i) 215°C
o OIS e
| Co,Me =
O
: i ~Co,Me

DA —-42/8 ) (Tumover)




WWW.prepp.in .repp

al Exams Guide

H - H
(i) N "'Me_/N\/COzH |
TS |
/Me_
A : - ~
Et;N,DMF
TS
" e KH
(iir) )\/\/OW 18Cr6, THF
Ph

- CHO.

NaQOM 3

{b) Correctly matoh the structure and the carbonyl
stretching frequency in IR absorption from the

following :

e

(A) d> . @ 1750 cm™

DA —42/8 (2) Contd.
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(B) (ii) 1770 cm™

(C) (i) 1800 cm™"

Give reasons for your matching.
(c) Rationalize the following giving mechanism :

() Explain the formation of the lactan (B)
on treatment of the diazoketone (A) with

silver (I) benzoate. : *

0 :

) Et,N

o 1s
®)

(ii)) Draw the structures of the intermediates
~ in the Carbonylation of cyclohexene to -
give the aldehyde (C) :

DA —42/8 (3) (Tumover) -
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O (a) g-BBN-H O/CHO-_: |
| (b) CO, K*(iPrO),B'H -

(c) HyOp, NaOH (©)

(iii) Draw the structures of the compounds
(E) and (F.) and suggest reagents
for the conversion of (E) to (F) and for

(F) to the cyclopentenone (G) :

om0

(G)

i

(iv) Suggest reagents and conditions for the
formation of the exo-cis-diol and reagent -
and conditions for the formation of the

endo-cis-diol product by oxidation of the

alkene (H) :
Cb-—-» (:E - OH OR
- OH OH
HO.
(H) exo

DA — 42/8 (4) Contd.
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{(d) How will you carry out the following

conversions ?

HO  OH
o Cl Ci
—
OH | H

(i) ph /\/o — Ph/\cozl-q

(iti) CCHO | O:OH |

‘ CHO . OH

(iv) >
CHO

o
Q/\/OH

O

DA —42/8 (5) ( Tumover)
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2. Answer the following:

(a)

(b)

Suggest a method for preparation of
naphthaquinone : 5
e
@)

Draw the structure of the intermediates in the
fol_lowing allylic amination reactions and
hence explain the difference in the outcome
of these two reactions : - 5+5=10

/TS -

DCM
then(MeO),P

Co,Et
/ N=N"
) Et0,C
(i) SnCl,, DCM
then Li, NH,(1)
" NHCo,Et
N

DA -42/8 | (6) Contd.
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(iii) Explain the fomation of the products (A)
and (B) formed from the alcohol in the

presence and absence of a base :.
5x2 = 10

“(CoCl),, —60°C

(B) then 0°C (Alcohol)

DMSO Q_
>
(CoCl),, —60°C CHO

then Et;N (A)

_(c) Predict the product(s) of the following
reactions and give mechanisms : 5+5= 10

\ O ] L
(’) Ph)H:CD\ - TG - B

OMe

o |
| i Ph)l@\ Me%H )7 -

NO,

DA—42/8 (7) (Tumover)
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' (d) Predict the product(s) and give the _
mechanisms : 5x5=25

E Zn/ACoH ?
@) ™ e)‘\li,jij H,,(03P)s RhCl ?

o

CH212, Zn Cu
(i) ‘ OH >

%5 MeOH :
-> P
(jl\(\ > 7

DA — 42/8 | (8) Contd.
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3. Suggest a method for the preparation of the

following compounds (any ten) : 6x10 = 60
S O pPh | |
NO,
- (@) | |
R
(b)
Me o
/| .
5 (c) O
. N Ph
CO.Et

| (d)©><0H -
| e W

& DA - 42/8 | (9) ( Tum over)
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® é -
: NHz |
@ @
| OH
| O
(h) Ph-CH=CH)j\CH3
| OH
o | .
HO “
0 é

DA —42/8 (10)

Contd.
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O

4. Explainthe following observations : 10x6 = 60

(@) Explain why the two diastereomeric amine
| N-oxides (1) give, on, heating, two different

major regioisomeric alkene products :

_' 0O
l\kMez _
NedNo e W
o Ph Ph

~Ph
i ®n
syn 98 : 2
anti 15 : 85

(b) Suggest a method to prepare the allylic
alcohol(2) as a single stereoisomer : '

MeO,c @
DA-42/8 (1) (Tum over)
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(c) Account for the formation of pyrrolizine (3).

N\
/7 \
C y >\cno S ~ o
H | P 0s | r
(d) Explain the formation of the adduct (4).

¢sP = CHLi
._>

then tBUOH

O

(€) The following isomer of toluene has been
prepared. Although it is less stable than
toluene, but suprisingly it has a long life .

Explain : | -

D=

() Predict the product and write down the
stereochem of the product :

Et
OEt

OEt, H®
> ?

2. 5200°C

DA —42/8 (12) Contd.
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- Section—-B

- 5. Answer anythree of the following questions :

@

(i)

(iii)

(b) )

(ii)

DA —42/8

What do you mean by number
average and weight average molecular

mass ?

How molecular mass of polymer is

determined by light scattering method ?

Calculate M, for a system containing
equal number of particles with molecular
weight 10,000 and 20,000.

3 5+10+5 = 20
How will you synthesise PVC from
acetylene ? What a;e its commercial

applications ? 10

What do you understand by high
polymer ? How can you prove that
natural rubber as a high polymer of
isoprene ? Discuss the structure and

properties of natural polymer. 10

(13) (Tumbver)
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(c) Compound A and B undergo photo-
decarboxylation resulting in the formation of

land il fromAand 1] a}nd IV from B. Give the

structure of 1, 11, 1il, IV and mechanism of their
formation : 20
| o
0 DO, co+r+1t
A
(ii) oM, co+m+iv. -
B _ "

(d) (i) Predictthe ESR spectra of the following

compounds :

B,Hg, CuSO,5H,0, C4oHjz.
K Fe(CN)gl, [VO (d-tartrate)]s~ 15

(ii) Distinguish between 1-pentene and

2-pentene by mass spectra. 5

' DA-42/8 (14) Contd.
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6. (a) Write two synthetic uses of each of the.
following reagents 20
(i) 0sO, |
(i) LiAlH,
(ili) NaBH,
(iv) HIO,
(b) What is Chemical Shift ? What is its
expression ? Discuss three factors affecting
chemical shift. |

The observed chemical shift of a
proton is 300 Hz from TMS and operating
N frequency of the spectrometer is 100 MHz.
Calculate chemical shift in ppm. |
5+10+5=20
(c) (i) HowESR spectroscopyis usedto study |
the structure of inorganic complexes ?
(u) An irradiated sample of MgO has a
strong ESR line at 0.163T, when
spectrometer is operating at 9.4 GHz.
What is the g value of the line ?

DA —42/8 (15) (Tum over)
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(ii) What is the expression for g in_ _
“octahedral and tetrahedral crystal field
- of metal complexes ?  -10+5+5 = 20

7. (a) Write notes on the following : 21
(i) Norish type Il reaction
. (i) Photo fries rearrangement
(iif) Di-n-methane rearrangement

(b) Give the mechanism of the reaction : 15

" DA-42/8 (16) Contd.
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(c) What is MclLafferty rearrangement ? How
is it used to predict the mass spectra
of 1-pentana| | | 15

(d) What is Metastable Peak ? What is the
significance of metastable peak ? When a
parent ion mie = 77'decompo,ses by Ioss'of'
CH = CH to m/e = 51, calculate metastable
Peak. : 9

8. (a) Calculate A, of the following cbmpounds
using Woodward-Fisherrule ;- 20

(ii). |

DA —-42/8 (Tum over)
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(©)

Suggest the structure of the compound with

‘molecular formula C4qH,,0 where mass

spectra shows peaks at m/e 148, 105, 91,

57,43. 15

What is Rotational Constant ? What is the
change in rotational constant B when
hydrogen is replacéd by deuterium in
hydrogen rﬁolecule. |

If the rotational constant of carbon-

=

monoxide is 1.9212 cm™", calculate C-O

bond length. E 15

DA-42/8 - = (18) Contd.
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(d) Suggest a structure of compound with

molecular formula Cg H,,, showing NMR
signalsat7.2,22and09&ppm. 10

N/
0.0- .

DA — 42/8 (300) (19) . CSM-17/15



