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N.B.: (1) All questions are compulsory.
(2) Figures to the right indicate full marks.

1. (A) Answer any two of the following - ‘
(a) Predict the products and name the following reactions :— 4
Cha T 7 eoeHs | ;
> ' Ph= C No- 7
!J) 02 CH&CHZ%H.—_COOCQ_HS‘ d
CHy
(b) Complete and name the following reaction. Explain its mechanism. 4
e
LN  NaOC¢
HC COOC L HS iAo Ao Ry,
2 2
e~ CHeCO0CLHS e,
H
2 T_\CH 2‘/
(c) What is Robinson's annulation ? Explain its mechanism. 4
(d) Give the mechanism of the reaction of phenylacetic acid with BrZ/P-Br3 4
followed by hydrolysis and name the reaction. .
(B) Answer any one of the following -
hanism with a suitable example. 4

(a) What is Haloform reaction ? Explain its mec
(b) What is the major enolate formed in each of th
their formation under the given reaction conditions —
o

Lpp, THE =78% )

e following reactions ? Explain 4

) CHa CHy CHy COCH3

i) \&/ No.O L HS, Cz_HgOi %
M ,”_ . " [ ’
25°% .

2. (A) Answer any two of the following -
(a) Explain the Cope and oxy-Cope rearrangements with suitable examples.

(b) What is Pummerer rearrangement ? Explain its mechanism.

(c) Complete the following reactions and name them —

.~ H& oH Na.
D el TEho !
nS  SICeMT “

NO2
) ke,
EEOH '
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8) Answer any one of the following - ,
(a) (i) What are overtone and combination bands in I. R. spectra ? 4

(i) Arrange the following compounds in increasing order of L. R. absorption

frequencies and explain.

(b) In each of the following sets, identify the compound that will absorb at a 4
higher wave number and explain —
(i) p-Nitroacetophenone and p-aminoacetophenone
(ii) Benzoyl chloride and benzamide.

4. (A) Answer any two of the following :—
(a) (i) What are the characteristics of 'first order' NMR spectra ? 4
(ii) Explain magnetic equivalence of protons with suitable examples. -

(b) (i) What is the base peak in a mass spectrum ? 4
(ii) Explain retro-Diels Alder fragmentation in mass spectrometry with an
example.

(c) What is vicinal coupling in NMR spectroscopy ? Explain two factors affecting 4
the vicinal coupling constant.

(d) Give the fragmentation pattern of : (i) Benzoic acid (ii) 3-Pentanone. 4

(B) Answer any one of the following -
(a) An organic compound with molecular formala C¢H; (O showed the following 4
spectral characteristics :—
LR, : 3600 — 3500 cmr!, 3300 cm!, 2800 cm, 2140 cm™!
IH.NMR: & 1.0 BH,t) ;8 14 GH, 3) ;
§ 1.52 2H, q) ; 5 2-84 (1H, s)
& 3.3 (1 H, broad)
Deduce the structure of the compound and explain.

(b) (i) Explain the following terms in mass spectrometry — 4
(1) molecular ion peak (2) isotopic peak

(ii) Determine the molecular formula of an organic compound based on the

following mass spectral data — f
m/z=29,35and 37 3 : 1 ratio), 64 and 66 (3 : 1 ratio).
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5. Answer any four of the following :—

(a) Explain the mechanism of Mannich reaction,
(b) Complete the following reactions :—

i) —ef CH o

) q + GghseH, o] SH3THLOK
‘ ELoOH .

i)

=0

' c
C\fo & BT Yepge. - diB], - P
1) ¢aHs o
i) Ha0
(c) What is Curtius rearrangement ? Explain its mechanism.
(d) Complete the following reactions :—
) HN2 2
—
, qu<;>-uwH Hys0, -
‘ ' NOH
{ . . 1 \ m
Voens 8 ens Dband chloide frpidon
%) Na Ogk -
i) CHz~0-cerPh _Phlis ?

’

(e) What is the B, 1 mechanism of ester hydrolysis ? Give an example.
AL p

(f) Give the mechanism of the following reaction :—

F s
NaQcH
O — D
o, CH3oOH
% 85°%

(g) How is NMR spectroscopy used to distinguish between :—
(i) Inter and intra molecular hydrogen bonding.
(ii) Equatorial and axial protons in cyclohexane.

(h) Explain the following with res
(i) Nitrogen rule
(i1) ortho effect.

pect to mass spectrometry :—
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(d) Prédict the products and name the following reactions :— \\\
) 4O _~CMe,  Come, HL804 9 \
B o

NY2 o -
i) Ejs HgSE -, 7

(B) Answer any one of the following :—
(a) Complete the following reactions — 4

etAlel, 5 7
Welg - BFOH ’

. +
i N=N h N ?
CHz OH 1 by A

W) & OCHz CH= CHEeH3
DT _ay

"

D C&HS‘ CH = CHCH4

(b) What is Favorskii rearrangement ? Explain its mechanism. 4

3. (A) Answer any two of the following :—
(a) (i) Complete the following reaction with structures and stereochemistry — 4y

(R) ~ 2~ Indooctars _oh, A SO%z,

(ii) Explain the SNZ' mechanism with a suitable example.

(b) (i) Explain the significance of ion pair formation on the stereochemistry 4
of Syl reactions with a suitable example.
(ii) What are ambident nucleophiles ? Illustrate with suitable examples.
(c) (i) Explain 'cine' substitution with a suitable example. 4
(i) Aniline absorbs at 230 nm (e = 8600) but in acid solution the main
absorption band is observed at 203 nm (e = 7500). Explain.
(d) Calculate the A ,, of the following :- 4

oS GIe s
ho!



