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M.Sc. (Part - 1) (Semester - 111) Examination, November - 2019
ORGANIC CHEMISTRY (CBCS) (Paper - OCH - X)

Advanced Spectroscopic Methods
Sub. Code: 60841

Day and Date: Thursday, 14 - 11 - 2019 Total Marks: 80
Time: 11.00 a.m. t0 02.00 p.m.

Ingtructions: 1)  Question No. 1 iscompulsory.

2)  Answer any two questionsfrom each section.

3) Answerstotheall the questions should written in the same answer
book.

4)  Figurestotherightindicatemarks.

Q1) Answer the following. [16]

a)  State Ihe significance of term "IR Active."

b) Whatis TMS?

c) Which is best analytical tool to confirm the presence of bromine in a
given organic sample?

d) The IR spectrum of ethylene does not show double bond stretching
absorption. Justify the statement.

e) Addition of alkali to nitrophenol will cause shift.

f) q —% ,AorB
Write the structures of both the compounds (A or B). Which amongst
them will have higher Amax value?

g) In100 MHz NMR, 15 = Hz.

PT.O.



h)

)

k)

)

p)

Q2) a)

b)
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Which electromagnetic radiation used in *C-NMR spectroscopy.
In the a-cleavage of acetone, the m/z ratio is

The compound CH,-OCH,-CH -OCH, in its PMR spectrum how many
signals will show.

In BC-NMR spectroscopy chemical shifts on the & scale have values
between

In PMR spectrum, aldehydic proton appears in the far down field region
because it is

Which amongst the following have higher carbonyl stretching frequency?
CH,-CONH, and CH,COOCH,

Give any one illustration that contains chemically equivalent but
magnetically non-equivalent protons.

Give the structure of an organic compound (C.H, O) which exhibits
four signals in H-decoupled "CNMR spectrum.

Calculate m/z value of parent ion which produces daughter ion and
metastable ion at m/z = 108 and 94.82 respectively.

SECTION - |

Explain with suitable example genesis of metastable ions and its
significance in interpretation of mass spectra. [8]

Using Woodward-Fieser rules calculate Amax for the following
compound. [4]

O

CHO
1) ii) CH;
H;CO OCH; H;CO

OH



Q3) a)

b)

Q4) a)
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Match the following pairs. [4]
0
) >@\ a) 1745
0
i) ﬁ b) 1680
OEt
0
iii) é c) 1715
o
v) “J-I: d) 1640
The organic compound having MF C H/ON shows the sspectrum at
m/z 87, 86, 72,71, 59, 44 and 43. [6]
Explain the effect of purity on PMR spectrum of ethanol. [9]

Explain the use of isotope ion peaks (in MS) for the analysis of organohalo
compounds. [9]

An organic compound with MF C _H ,C, shows the following spectral
data.

Assign the structure and justify the spectral data. [8]
UV : A max =272 nm
IR : 1720, 1628 cm™

'H-NMR : §7.8 (1H, d,J = 18 Hz), 7.5 2H, d, ] = 8 Hz), 7.1(2H, d, J = 8Hz)
6.8 (1H, d, J = 8 Hz), 4.1 (2H, q, J= 7 Hz), 2.4 (3h, s), 1.25
(3H, t, ] = 7 Hz).

Mass : m/z =190
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b) Three isomers of C,H Br, display one, two, three signals at their
respective PMR spectra. Assign structure to the isomers. [4]
c) Absorption maximum of acetone is at 279 mpu in hexane as compared to
264 mp. in water. [4]
SECTION - 11
Q5) a) What are the factors that increase complexity Of PMR. Give the
techniques to resolve them. [8]
b) Deduce the structure from the given data: [8]
M.F. : CHNO,
IR : 1990, 2260, 1747, 1200 cm™.
PMR: 6 1.3 (t, 3H), 3.5 (s, 2H), 4.3 (q, 2H).
BC-NMR: 14 (q), 25 (t), 63 (t), 150 (s), 163 (s).
Justify the spectral data.
Q6) a) Give the brief account on McLafferty rearrangement and its use in
differentiating following compounds. [4]
o
)ko/\/\ and /\/\[(o\
o
b) The proton NMR data for a compound with the formula C.H 0, is
triplet 61.25 (6H), quartet 63.68 (4H), singlet 64.43 (2H). The normal
carbon-13 NMR and DEPT-135, DEPT-90 spectral results are tabulated.
Draw the structure of compound. [8]
normal carbon-13 | DEPT-135 DEPT-90
15 ppm positive No peak
63 ppm negative No peak
95 ppm negative No peak
¢) How many distinct absorptions will be observed in the C-NMR
spectrum of hex-2-ene. [4]
Q7) Write notes on following.(Any four) [16]
a) Nitrogen Rule
b) Steric effect in biphenyls
c) Offresonance decoupling technique
d) Nuclear overhauser effect
e) Solvent effect on vibrational frequencies

-4-
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SPECTROSCOPIC DATA

Table I: Some characteristic IR frequencies (Only approximate values)
= CH, 3300 = CH, 3050; O = C — H, 2800 : NH; 3300; O-H, 3600; C
=N, 2200; C = C, 1620 to 1680; Aromatic, 1600 — 1500; C = N. 1660;
ketone, 1720; Ester, 1740; Saturated acids, 1720; Saturated aldehydes,
1730; Saturated amides, 1650 : CH = CH,, 900 and 910; CH = CH
(trans); 960; CH = CH (CIS), 690; C= CH,, 890; C = CH, 790-840;,
NO,, 1530 and 1350; Monosubstituted aromatics 690-710 and 730 to
770; Disubstituted 735-770; trisubstituted 750-810; tetrasubstituted 770,

800-860 : — ﬁ —CH, Cl, 1745-1725.

Lactones. 1735 cm™.

Table Il Approximate chemical shifts of-CH,, -CH, and —CH protons
ind (ppm):
C - CH,, 0.9; O-CH,, 14, C= C-CH,, 1.6; ArCH,, 2.2; O = C-CH,,
2.3:N-CH,,2.3;0-CH,, 3.3, C=CH,, 4.6 t0 5.3, C=CH:Ar—-H7t0 9;
—~C-C=CH,62;C-CH-C,5.7

| ||
0 0

Table I11: Approximate *C chemical shifts
R-CH,, 5 -30; R - CH, — R, 25 - 25 : R, CH - 35 to 70;
R, C, 30-50; R, C - O, 57-80; R,C — N, 60 to 75: C = C, 75 to 105:
C=N110to 125;C=C, 100 to 140; Aromatic's 115 to 145; R—-COOR/
R — COHN,, 155-180; R—-COOH, 155-185; R — CHO, 185 — 205; R
COR, 190 — 225.
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Seat Total No. of Pages : 6
No.
M.Sc. (Part-II) (Semester-11I) (CBCS)
Examination, April-2019
ORGANIC CHEMISTRY
Advanced Spectroscopic Methods (Paper-OCH-X)
Sub. Code : 60841

Day and Date : Thursday, 4 - 04 -2019 Total Marks : 80
Time : 3.00 p.m. to 6.00 p.m.
Instructions: 1)  Question No.1 is compulsory.

2)  Answer any two questions from each section.

3) Answers to the all the questions should written in the same answer
book.

4)  Figure to the right indicate full marks.

Q1) Answer the following: [16]

a) Define bathochhromic shift.

b) Amongest4-methoxyacetophenone and 4-aminoacetophenone, which will
have higher carbonyl stretching frequency?

c) Write the structure of an ion (m/z = 66) resulted in MS of phenol.

d) How would you differentiate between cis-butadiene and trans butadiene
using UV spectroscopy?

e) What is the relative area of each peak in a quartet spin-spin splitting
pattern?

f)  Giveregion of characteristics of infrared stretching absorption frequency
of alkynes.

g) Electromagnetic radiation used in *C-NMR spectroscopy are

h) A nucleus with an atomic number or an mass number

has a nuclear spin that can be observed by the NMR spectrometer.

PTO.



)
k)

D

p)

Q2) a)
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Ifa signal is observed in the 170 to 200 ppmrange in a *C-NMR spectrum,
what is the most likely type of functional group associated with that
carbon atom?

Mention any two ionization techniques used in mass spectroscopy.

In BC-NMR spectroscopy, chemical shifts on the & scale have values
between

The molecular ion in the mass spectrum of CH,-CH,-CH -CH,-Br is

Which amongest the following will have higher Amax value.

o (0]
Cl :
and
Cl

State whether true or false: Base peak and molecular ion peak in mass
spectrum are same.

A nuclear magnetic resonance transition is shifted from the reference in a
400 MHz NMR spectrometer by 529 Hz. Calculate the chemical shift.

How many nuclear spin states are allowed for the 'H nucleus?

SECTION -1
Using Woodward-Fieser rules calculate Amax for the following
compound. [6]
o
HN
i CH,
H,C OCH;
OH
0



b)

Q3) a)

b)

Q4) a)

SD-198

The benzene proton appears 2181Hz downfield from the TMS in 300MHz
NMR spectrophotometer instrument and 436 Hz downfield from TMS
in 60MHz NMR spectrophotometer instrument. Prove that the chemical
shift (8) expressed in 6 ppm is same at both 60MHz and 300MHz NMR

spectrophotometer. [6]
Determine the structure with the help of following spectral data. [4]
FM = C H,O

BC-NMR: 54, 114, 120.8, 129.5,159.5

Define enantiotopic, homotopic, distereotopic atoms or groups. In the
given following structure protons marked with semi circle are
enantiotopic, homotopic, distereotopic. As a result how will be the splitting
pattern of the marked protons. [8]

Ph

H—t—Br

G—9

Cl

Arrange the following compound in order of their increasing wave number
of absorption due to C=C stretching. [4]

<=0 0=

Explain the use of McLafferty rearrangement in mass spectral analysis of
ketons. (4]

Differentiate following pairs. [8]

H
o N
. IR
1) i%o and £>=0 By

-3-



b)

Q5) a)

b)

Q6) a)

SD-198

O/ ©/ 1H-NMR
(j\ ©/\r By *CNMR
E< / By Mass

/

What is a metastable ion? Explain Ethyl butyrate in mass spectrum shows
two characteristic peaks at m/z 88 and 60 abundant ion at m/z 71.  [8]

SECTION - 11
Explain the broad band decoupling and off resonance decoupling
technique. [8]
Determine the structure with the help of following spectral data. [8]
MF = CH O,

UV=212nme__ =60

IR Spectral data: 2941-2857cm’!, 1742cm™, 1460cm™, 1056¢cm’,
"H-NMR data: singlet 7.5 t (5.3 squares), triplet 8.71 t (16.5 squares)

(J=7.2Hz), quartet 5.84 1t (10.8 squares) J=7.2Hz)

Broad band decoupled *C-NMR data: 177 8, 605, 20 d, 18 4.

Explain why m/z=43 peak is more intense than m/z=71 peak in the
following fragmentation. [4]

@
+ O=——=C—CH;j

o H
/\/\K Hal ’ M/Z=43
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+o n2
) c ®
S Nue—e= o

M/Z=T71

—_—
i Ha

b) Explain the effect of intra and intermolecular hydrogen bonding on

carbonyl stretching frequency. [4]
c) Using the given data, deduce the structure of an unknown organic
compound and explain the genesis of listed ions from the MS of the
derived compound. [8]
MF : C, H O,
IR : 1750 cm’!
PMR :83.4(3H, S), 3.7(3H, S), 4.8(1H, S) 7.3-7.6 (SH,m).
CMR : 852, 58, 82, 127(2C), 128(2C), 138(2C), 171.
MS : 180, 121, 107,91, 77.
Q7) Write a note (Any four). [16]
a) NOE
b) Nitrogen Rule
c) Fermiresonance
d) Karplus Equation
e) Solvent polarity effect on n —» [T * transition.



SD-198

SPECTROSCOPIC DATA
fTable:l Some charecteristic IR frequencies (only approximate values)

= CH, 3300 = CH. f3050: 0 = C - H. 2800: NH, 3300; O - H, 3600:
C = N, 2200: C = C, 1620 to 1680; Aromatic, 1600 - 1500;C = N.
1660: ketone, 1720; Ester, 1740; Saturated acids, 1720; Saturated
aldehydes, 1730; Saturated amides, 1650: CH = CH,, 900 and 910:
CH = CH (trans); 960;CH = CH (CIS), 690; C= CH,,890,C= CH,
790-840: NO,, 1530 and 1350; Monosubstituted aromatics 690-710
and 730 to 770; Disubstituted 735-770; trisubstituted 750-810;
tatrasubstinsted 770. 800-860: — C- CH, Cl, 1745 - 1725; |
.
O
lactones. 1733 cm L.

| Table: II Ap-‘;\roximate ci;eniica] shifts of - (EH ;»-CH : and — CH protons m § (ppm):
C-CH,.09;0-CH,, 1.4;C=C-CH;, 1.6, ArCH;,2.2:0=C - CHj,
2.3: N = CHy, 2.3:0 - CHy, 3.3;C = CH,, 4610 5.3, C= CHiAr -HT 0%,
_C-C=CH,62;C-CH-C,57

I R
0 0

Table: III Approximate '3C chemical chifis
‘ R~ CHy, 5-30; R - CH, - R, 25-55: Ry CH~ 3510 70;
R, C. 30-50;R,C~ O, 57-80: R,C - N, 600 75.C =C,7510105,C = N
11010 125, C =C, 10010 140; Aromaticc’s 115 10 145; R - COORR - CONH,,
155-280; R - COOH, 165-185; R — CHO, 185-205; R COR, 190-225.

¢ 6 o
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© Organic Reaction Mechanism (Paper - IX)

Sub Code 80474/85415

‘Total Mi‘xrks : 80

l:mc 10.30 a:m. t0:01.30 p.m.

_Instructmns

Qv 8

Vi)

_1).' All queslmns carries equ'll marks.
2) Attempl in ail five questlmls

. ",3) : Quesimn No. 1is compulso:Y

4)5 ' Selecl any two questions from cach sect:on 1 and section 11

z & D) ‘Figures'io the right indicate fUH marks.
- 6)- - 3Use of log table and calculalOI is 3110“’2(1

AI]SWGI the followmo (Onet
g 'What 1s kmetlc 1sotop iffect‘7 . B

o2 'ukEaCh) . [16]

'_ Defme E-NE reaction. o
Whatmyllde‘? R 1

g
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‘N amed the. leﬂctIOH thﬂt is uscd t0o- COlWBIt an ’llcohol mto ﬂdehyde'
or ketone ufsmf1r N Chlomsuccmnmde (NCS) dlmethyl sulflde

| -(DMS) and luethy]amme (TEA)

- vii)

- viij)

Draw the HOMO and LUMO of 1,3 - bumchene in U1ound state.

Give any (wo rachcal initiators, -
Give the catalysts most (,ommonly used in the all\yne metarhes’is_ |
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Q2) Explain the use "?f the f.;:.]luwil.'ig methads.in determining the .ma::lm,nlsr;'ulg

peaction. K
ay  Trapping of the intermediates

k)  Reactioncatalysis
¢) Cross-pver experiments
d) Stereochemical studies

Explain the characteristics of pericyclic reactions. Derive Woodward-

Hﬂﬁmﬂ““ rLlI'ES' FDI' ﬁﬂliVEI'Sidn ﬂf bu [:I_"JIE[IE iTI 4] C}llf-lﬂbll[f-ﬂ'e llEi ﬂg FMD

approach. ; N o
b)  Explain the correlation diagram for [4+2] cycloaddition reaction.  [8]

Q3) )

Wﬁte the necessary selection rule and give siereochemistry of the product
for each of the following pericyclic reactions. [8]

oty

E Q4) a)

id e, ]
i
o )
L5 A

F

i o R
Pl
T ..-H""
y rig., M
¥ L
BT = 3

=ty

% () + g S

b) Sate and explain Hammett ﬁtl“#tiun and explain the significance of

substituent constant (o) and reaction constant (0) [8]
-3
.."ﬂ:_ H e e b '




-:fg:‘i] a)
b)

Q6) #)

b)

eRCTION = 11

Give an account af thie methods of prep

suifur ylides.
Explain the followin
iy Petasis reaction

it} Henry reaction

g reactions with mechanisim

Explain the following reactions g ving mechanisim

i}  Abstraction reaclions
in  Hunsdiecker peaction

Write the products of the following reactions giving

1.} COQE _EF l'.{r|il1e 4
COOEL

-n.'-.-.

- I TETH
AIBH”
i} NES 3

fiwef trace HBr

Q7) Write notes on (any four):
a)
b)
c)
d)
e)

Sandmeyers reaction
Cope rearrangement
Weinreb ketone synthesis
Isolopic labelling
Phosphorus ylides '

I3 O

aration and synthetic utility of

mechanism.

[8]
(8]
[8]
| Dan
Tin
(8] !
o1
[16]

— ]
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-_ Q1)-a) Answer the following quesliom
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M Sc. (Part II) (Semester III) (CBCS) E*iammfltlona
- Novembel - 2023 ' :
5 o e " ORGANIC CHEMISTRY
OCHSl ‘Organic RcacuonMechamsm (Paper - IX)
L Sub. Code : 80474/85415

o

Total Marks : 80

-

Instructions: 1) Queshon No. 1is t.ompulqory
; : 2)  Select any two questions [rom each se(.t:on _
3)  Answertothe allquestions must be wiitten in the SANME anNsw
4) Al questmns carry equalmarks.
5). Flgures tother lght indicate full marks

er book.

W
a\-.

[16]

, e
_.\-‘. /,

N ,!

)  Whyis tumethylsﬂyl chloude added during acyloin. condensatlon‘?

i) Draw the I—IOM_@i f 1 3,95 - hexatnene under photochemxcal
' ‘conditions?

iii) Whatls auto- ox1chtlon‘?

i) Which: ylides are used for pr epzu atlon of compounds with exocychc
: double bonds‘?

v). Mention any- two. mothodsfor_-de'neréti()n of .frot-’:'-r’adiczﬂs.

vi) Mentlon two factois that demde the steleochemlcal outcomc of
cycloqddmon réactions. o

i) W_l_],at-_ls.kmetlcJsot_opc._effec_t__?' '

viii) Whot-is-labcll__i_hg-t_ot:hnique’?

ix) = StateTrueor False: Cross-over experiments help to confirm whether
reaction is intramolecular or intermolecular.

x)" What is ENE reaction?

PT.0.

Toh! \Io ol I’ﬂges 4--" .
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b) Write the products of the following reactions, 7 Chr e

NO3

) .--.DH T iy |
b ) i, R

2 - NGS5, Toluene, -25°C
Toluena

ok i ]
S e N
;:T'.-\. S

| Cu(OAc),

R Y & e

'Pyiri:.:l_ina

- xidi)

T

. . .- Lt s GM .‘.ﬂl i ! .5;‘.::."9
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02) _Embomtc Various non-l;

: AT,
. [
M Rt 1": l:‘i d
i "1} T | e T L
) b g =
)
- . LT i

kinetic 3 : .
methods of determiinin g reaction mechanism.[16]

- Q3) a), Explam 'rhe. correl ,,
. I_-;::-'-E-L'-Iample ation dia gram for electrocyclic reaction with smm?;
b)) Bxplain Wi
i } e:-:apm i md""’ﬂfd'ﬂﬂffmannmles h;r taking Diels-Alder reaction as an
e i8]
Q8) .a] Write the products of f““‘i'w"'lg peticyclic reactions giving necessary
: selection rulf:, (8]
e
i) - PN 5
e
Il.j RS
- bl o

"..-i{r].' @+"\ e VR

b)

. Q’s'} a}

- by

EN.

: Gi%é-aﬂ utcuﬁm ﬁﬂ-Hmnmeﬁ: eqﬁatipn‘? Explmn the swmﬂcance of sigma
L0 : . I : r . ) . E
. and rho values. e [ 1

-

What are sulﬁﬁ }.rlides?.{‘j ive an account on ihe-pmp,’zfi'rﬁti,gu{ and synthetic
1 - ” .:-C'x._-'.x ) . [3]
unht}r of sulfur ylides. R P Ll

o - 3
Expliun the fﬂ]lﬂwmﬂ reactlﬂns | [8}

| -'i}-. : Alk},rne metathssns -

} Cor&y }um nxtdntmn

%
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Q6) a) Explain the mechanism of the Hunsdiecker reaction and antooxidatign

reaction, [8]
b) Write the products giving mechanism: : 8
i)' ; ba f Xylena "
M NN
=+ H) S TPM

NBS ' :
L) el e iy 2 Q
& hwi Trace HBIr ol

-er'_] Write notes on (any’-fcmr)'f{:m S e ; [16]
~a)  Phosphorus ylides
b) Petasis reactions

c) Sandm&f&r'mﬂqﬁan_
o d) Energy of activation

e)  Sigmatropic rearrangements

-
ey
ST IO |
. 304 RO sl gE
’ tl': .;‘12‘ B
'.. _.I\.\‘::.. ]
[} e R
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Dnj'gnn't'l-:;[}m—u :Wednesday, 29- 11-2023
Time £ 2.30 p.o. to 05.30 pum.

Total Marks : 80

[nstructions: 1) Question No. 15 compulsory.
2)  Scleetany two questions from each section,
3)  Answer to theall questions must bewritten in the
4)  Figure to the right indicate marks.

gL e Answer book.

Q1) A}  Answerthe following; [16]

i)  Enlist the types of p&l‘il:}-’clic reactions.

i} Why are cross-over expmments used in determining reaction
mechanism? Lo L

iy Cite anexam ple; mclmanng Dlels-hldm reaction is stereospecific.

iv) Which method'can hF used to knew the exact bond cleavage during
hydrolysis of esters? i

v)  Which metal is the most commonly used for alkyne metathesis
reactions?

vi) What is sign of sigma value for electren donating substituents?

vii) What is kinetic isotope effect?

viii) Draw the HOMO of 1, 3, 5- hexatriene under photochemical
conditions?

ix)  What is Weinred amiide?

x)  Arrange the following free radicals in-order of ipnd%eﬁéiﬁg"ﬁmbil ity.
Ph Ph Ph "% ™
Ph H H
I Ii il

BT.0.
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. b) . Describe [442] eyeloaddition resction by us;n'ig FME'I. approach |

SL-679

Write the products of the following reactions.

NO;
-. \s ; 3
i) OH P et W
s NCS, Toluone, -256°C
: Toluono

R SRN1 2
B T —
gl i) : Sodium in lig. ammenia

; heat
i} f s | 7

4] A
e T

: -';-l'_ 2 'I.:-#-
o

V) T —.;?x\\f: “a-mszm
" : .5 NaOH

Y
5!

2

P el LU el |
- _ui}_'._lg.* Wi T A

i OMNT -

- Q2) Desciibe various kinetic methods of determining reaction mechamsm [16]

Q3)a)  Explain Woodward-Hoffman’s tules of the 'E'nr:i's.:i':w;tiun of orbital

symmetry in conversion-of 1,3, S-hexatriene into | 3-cyclohexadiene
8]
[8]

.'1_'.
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Write the prudu-::ts of fﬂ] iDWI"E pericyclic reactioris: gwmg necessary
Q4) selectionrule. [8]

f;_' f'\_"""’_"

A, f Me 175%
G 0% IT_—L = 7
e e : ' : '
L e B et *
)
? i
T

b} G‘we an acmunt on Hammeﬁ eq uatmn’? Explain the. si gmﬁcance: of sigima
and rho values et Tl : [8]

i ECTI . :- :

Qs) ﬂ}- Whﬂ‘ are ﬂ"“’ﬂ*“ :u‘hdas*? Ew:plam the r&actw 1t:,r of mtrqgen yhdes 18}
b) D"-ﬁ‘:l ibe the meehamsm and apphcatmns of follcrwmg reaéimns 18]

o % j Fﬁtﬂﬂlﬁ r&actm.ns : ) .- B : . '-:-__:i_}-;'t-

;
”] Cnre}r-Klm uxldatmn

N E
e
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Q6) a)  Explain the Acyloin condensation and Hundiecker reaction.

b)  Write the products giving mechanism:

'}-. o e COOEt  Na'f Xylens »
T P R

AIBIN )
- . =
it /_JH s} TETH
I'!
_ NBS
- i Trace Har
e g
Q7) Write notes on (any four); o

a) Stereochemical studms m S“I and S, reactions
b) Phosphorus ylides -+ ‘f}
¢} -Sigmatropic rﬁarrangmnmts
d)  Auto-oxidation

e) Reactions of carboxylic acids

8 8 ¥

SL-679
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[16]
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M Sc (P‘ut II) (Semestel - IH) (CBCS) Emmm‘ltlon
~ March - 2023

ORGAVIC CIIEMIS FRY (l’dper X)
- Advanced Spectr oscopic Methods
~Sub. Code : 80475/85411

‘Dayand Date : Thursday, 22 -06-2023 Total Marks : 80
'I"_’-'il'ne :10.30 aimg to OT'30 p mi o
_ Insll_ru_ct'i__'o_.r_ls:_-'l) _ Quc:,tlmlllscumpulsor)

2_) '.}\“en]pt r|"} t“o questlﬂ'llf} from chiI SQL“O“
3). - Answers to the two sections must bewiitten in thesame amswer l)ook

) __Allqucstmnsc.urycqu.ﬂnml\s
5) Figuretothe rightindicates fullmarks.

Q1) Answe: the follow:no,. [16}

_ a) Why D 8} exchanﬂe techmque IS used in NMR analysis?

b) Wlnch of the followuw molecule ’IbSOI bs'at the longest wavelength?

c) Identlfy the ketone which will show McLafferty rearrangement.

2 n . v

- d) Write any, 'tw'.'x'r'o'so-l"\{e.ht_'s;.l_l_s.éd for scanning NMR
&) Id ent'i'f'}',”r the shift which aniline shows in‘a'ci'dic mEdium.
3y Auanne the 1"0]10‘»’»*1110r ketones in desendm“ order of carbonyl stretchma._

S &

a c B

PTO.
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5G~24q”
lie compound wig,
um L8 simwu below,

i Ellowing f'ﬂl

fro
2) Chooths ]J[au'mhfls.ls;llgclt:;hn l”HW|R_5PCCLI
I L

: ﬂ‘lﬂlECuIdl farmtde

Ty Which is the conmn o c:nb.l_icl"v'mfﬂﬂ n- DEPT-45, DEPT-90 and DEPT

1359 .
signals does thealdehyds {CI;IEJECE-HECHD have in ' NME

i How manysig
spﬂch'u Y

it -: L =

 Tdentily the-fragmert and ealc.,ulate the m/z value of peal-obtained in
mass spectrum, due o benzy fic cleavage: ol n-butyl benzene.

k) Givethe mathcm'sitical expression of Hoolte's Taw:

1} Among the following fn:lur c:um.llLutmnai isoiners which' one would exhibit
(he most btﬂhle [reement ion atmiz 412

: - n v

n} Deduce the structure of the compound from the F ollowing spectral dai
MF CHON |
. 'IR-BS{][} 34!][} 3370, 167, ISUI{} e
. MR- 5_.2.25 {q, 2H); 6_,49 (s, 2H); 1.20°(t, 3H)
|}}' Howe wil} yuu distitizuish
'b:.f IR Spﬂc[l Dsmpy‘? '

between primary, secondary and toriiary amings -

0

@3}

)

b}

h
b}

= I

in

Cy

-

'_TJ .

i IR f—
—_— e

ul

by 1
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0) How many S'E“'“S are obscwcd m ]’C- NMR spectrum of acetone?

P) Which monohaloncno compound shows v and M+2 peaks with equal
mtt::nsn},"?J |

SECTION.-
02 a) -'-E\plamI'lctmsa['lcchng,oncqlbonylsuctchm" [requencics with suitable
cmmplus | . 18]

b) Explain llomotopm cn‘mlloloplc and distereotopic protons with suitable

| cmmples | 8]
03) @) E*cp'lﬂin-'McL'll’l’ér-ty fearrdﬁgemeﬂtWilh suitable examples. [10]
b) Predict the structure of an omanlc Compound based upon following
data. | 6]
ME =C; H o

. IR 3480, 3395 cm”! pria
| ‘H NMR = § 02. 16(3H s), 3';;24_(?P1 s) 737(711 d, ] 7112),779 (2H,

d; J—"?Hz)

04) a)' How will you differentiate between following pans usmcr deplcted

| spectroscoplc techmque | [10]
_l o \O | : - TR :
e .' '. o
N oo
.,|l')_.j_-. OH Cw »
161

L b) -Exp'_lal'i'n.-_DEI_.'?fT.:t"e_ch'_nique' in BCMR 'spect_roscopy?]



ikl

S_I‘_C,'UQ-\—L-—"’ | f_ | UO.
N : o ical shift. = .
ol Explain various factor affecting chem! | N P I‘:‘
| .'Q'J)' .ﬂ) o ‘ - c'lu'rc.oi‘ .m..o_l-ganic c'ompound based- upon 0 lc:»wllng
b) Predict the stri an- Ol J
- data..
MLE. C I I\O _
47 (200 e’ . N |
CIR= ""00 17 S(OH‘ 5 N
k& ‘HN\fIR 3 1.1 (.:ll 1), 3.8 (@, @) L
. . DF
techniques in mass spectroscopy- '110| _

| Q6) a), | _'E‘cplain various ionization
. Explain-the use of IR spectloscopy in monitoring followmg

b) lﬁl
: transformanons o _
a . o™ :
. e ' Y CeN .
: “OH ; H.- Y ) o ) )
. . o= ="
07 Wrtte notes.on (any four) : [16]

~a)’_Retro Diels AldeL reactlon in qus SpECtIDSCOpy
5 b) ;'-'Samplmf:r technlques m IR spectmscopy

| ~¢) Pascal triangle.

) "Slomf icance of cauplmor constant

e). Chromophore and auxochrome
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Seat| | PR . Total No. of Pages : 4
gl _ .

M Sc. (Pfut Il) (Semcstcl ~1I1) (CBCS) Bmmm'mon,December' 2023 |

.. ORGANIC CHEMISTRY
OCII \ Advanced Spectroscopic Methods
. Sub Code : 80475/85411 -

N
5ot

.‘ 7 -‘;-\

Dm’ .md D.:tc thy 01 - 12 - 2023 ‘Total Marks ; 80
Time : 2.30 p.m.to5. 30 p.m.

Instructions ; 1) Questmni\‘b lisa::(uupulsc.r}r
' - 2) Answcl .myt\\'oqucstmns from each section.

3} Answerstothe all the questions should write in the sime anser buuk

4) -I‘ngm ¢ to the rightindicates full marks.

| _'Ql) Answer the followmg | o | (16]
a) Gwc thc 1e’130n f01 gencnatlon of mctastqblc 1ons in recording MS.
) Defir ine bathochlomlc sh:ﬂ: | |

i

c) Why C=0 stlctchmg ﬁcquency in R of sallcyhldehyde is-observe at-
~ lower frequency. -%_J.;,

d) Wl ite full form of MALDI

e) - Wh_lch.-al e Dz_O. exchan ge_able protons?

f)  Write signiﬁt;'ali‘ce-.of_'ni_'trogcn} rule in mass_.spectl"os'copy.

g -Writé’f-thé-s'ignif cance of DBE =3,

_'h),-_' ‘What will be the structure:of an organic: compound w1th MF CHO

‘which exhibit. SIgnaI at 827 and 200 ppm in its "C NMR specu um‘?

) Identify the acid: derivative showing a strong: c*ubonyl stlctchmﬂ near

1820 cm" ' - o ;._\
_]) Write, Ihe couplmg constanl of o, m 'md p” plotons of chsubstltuted
-~ benzene in the 'H NMR spectra. Ll

k) Which clectromagnetic radiation used in BC- NM-R spectroscopy.

' How would you dl[‘fcncmmtc bclwccn cis-butadienc and trans butadienc
- using UV spectroscopy?

PTO.

EE S T P Er s - -
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) State the significance of (erm “IR Aclive.”
n)  The compound Cll ~OCH -Cll -OCH, in‘its’ PMR spectrum how many
signals will show?
0) In¥ C~\I\*il\ the signal (Iuc lo DMSO-d, _appears

p) UV’ spu.clmm of cyclohexane - I, 3-dionc was scanned in cthanol as
well as'in aqueous alkali. In which solvent absor pllon maximum will be
A mmc ?

3 value,

SECTION -1

Q?-) a) Definc the term couplmfr constantand wnlc is srgm['cancc in |d011tlfy1no

stereochemical plolons [6]

b) Butaic-1, 4-diol on oxidation is expected to give dialdehyde. However,
1t gives unexpected product which shows 3- smmls at 6 1.2(2H, m),
2.5(2H, 1), 4(2H, 1) with molecuhl ion peak at m/z. 84, 42. Tltustrate the

structure of the product. [6]

¢)  Absorption maxinum of acctonc is' '1t 279 mpr in hexanc as compared to
B M o
764 mpt m water. RN act [4]

Q3) a)  Withthe help of Woodwal.d Fieserrules, calculate the absmptlon maxima
of the 1“:::allvzzuwmﬂr compmmds . . [10]

b) Theor g'um. compound having MF C, ,H,ON shows thc spcul um at m/z
87, 86, 72, 71, 59,44 and 43, e (6]



Q4) )

8L 5y

Deduce the structure f rom the given datar - (8]

OMFCH NO,

: IR 199[} 2260, 1747, 1200 cir!

b)

% Q:S}_:aj

)

Q8 a)

_ _'PMR 5 1 3 31!], 3.5 (5, 2143, 4.3 (q, 2H).
”C NMR:: 14 ()25 (1), 63 (L), 150 (2),. 1153 {s).
Jusi:fy the Spﬂclt’ﬂ] data.

How many- distinct absotptions will be observed in the 'C NMER

spectru wn of lex:2-ene, (4]

Arrange the. ful]nwmn c:mnpnund itrurder of their increasing wave number.

iy T absmptmn dug ta C—D stratchmg M
b . T . I.':-_..__ -'i I-"--,.'! : .
EECIIDN I

Explam the- facmrs afﬁ:cimg 01l calbmzyl s:.trctclunﬂ frequencies with

-5u1tdbicc'{amples o : S | 1)

Explain he eff'::ct'i:}f purity on PMR sfiectium of ethanel, (1

Draw tlic '-}]‘}II[I.]]']" claagrams fﬂr H v Hy amd 1 ::.IID"I."."[H“ appmpuam

P cnUpImg constants and eliemical sluf’t f’m fi uliuwmg mu]awln : [8]
.. d ':“5} ;
H CoO0Me [
H Mg



1)

. Determing the greucture ailh the help of following spe

SL-59

© Explain the vse of MelLaMeriy rearrmgernent i mass 511'3*3“?‘]--5“#[3'{5]-5 of .-

lkelons. H]
ciral data. i4]

L

I -

ERECH0

o, BEINMR : 54, 114, 120.8, 129.5, 159.5

Q?] Write anote (Any four): |
L8

b

c)

5

Steric effestin, iﬁ'iphc_,p}rlﬁ

(161

Uv',"spm':l_ra ofdikelones
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