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H-143001 Seat No.
M. Sc. (Sem. III) Examination
November - 2019
MSC0C301 : Organic Chemistry -
Natural Products & Biomolecules

Time : 3 Hours] [Total Marks : 70
Instructions :
(1) All questions are compulsory.
(2) Figures to the right indicate full marks.
1  Answer the following :
(A) (1) What are Natural Pigments? Give classification 4
of Natural Pigments based on structural unit.
(11) Give synthesis of Querecetin. 3
OR
(1) What is anthocyanin, anthocyanidin and Flavone. 4
Give general method for the synthesis of anthocyanidin.
(1) Give properties of flavones. What happens when 3
flavone i1s fused with KOH and boiled with KOH ?
(B) (1) Differentiate Haem & Haemin. Discuss the reductive 4
degradation of Haemin with tin & HCI.
(11) Give synthesis of phyllo payroll carboxylic acid. 3
OR
(1) Discuss geometry and aromatic character of 4
porphin. Give one synthesis of dipyrrylmethene.
(11) Discuss acidic and basic hydrolysis of Chlorophyll. 3
2  Answer the following :

(A) (1) Prove the structure of Meroquinine with synthesis. 4
(11) Give evidence for the presence of sulphour atom 3
in five member ring in Biotin.
OR
(1) Discuss nature of nucleus and position of methoxy 4
and carboxyl group in Reserpic acid.

(11) Discuss the structure of Thiazole part of Vitamin 3
B,.
1
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(B) (@) Give evidence for the presence of acetamido group 4

and nature of ring C in Colchicine.

(11) Give synthesis of Vitamin-C. 3

OR

(1) Give evidence for the nature and position of side 4
chain in ¢ -Tocopherol.

(1) Discuss the nature of hydroxyl group in 3
morphine. Convert morphine to morphenol
and derive conclusion.

3 Answer the following :
(A) (@) Give evidence for the nature and position of side 4
chain in Ergosterol.
(1) Discuss the nature and position of side chain 3
in Cholesterol.
OR
(1) Give evidence for the size of ring A, B, and D 4
in Cholesterol.

(i) Explain transformation of R - CH, - COOH 3

— R —-COOH. Name it and show how it is
mmportant to establish the nature of side
chain in cholesterol.

(B) (1) What are Sex hormones ? Classify them giving 4
one example of each. Give synthesis of Testosterone.

(11) Explain the pathway by which Squalene is 3
converted to cholesterol in animal.
OR
(1) Explain the chemical relationship and their inter 4
conversion among oestrone, oestriol and oestradiol.
(11) What are corticoids ? Give partial synthesis of 3
Cortisone.

4  Answer the following :
(A) (@) Give evidence for the position of angular methyl 4
group in abeitic acid:

(11) Give synthesis of Farnesol. 3
OR
(1) Give degradation product of Gibberic acid and 4

derive conclusion.
(1) Give synthesis of Zingeberine. 3
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(B) (1) Discuss the structure of Farnesol. 4

(11) Prove the structure of allo giberic acid 3
analytically.
OR
(1) Discuss the structure of Zingeberine. 4
(1) Give synthesis of retene. 3
5 Answer the following : (short questions) : 14

(1) Give name and structure of one pyrrane and pyrrone
pigments.

(2) Which disease is shown in deficiency of Vitamin-H ?

(3) The haemoglobin consists of two parts ? Mention their
name.

(4) What i1s meant by soret band in porphyrin ?

(5) How will you prove the 2° and 3° nitrogen present in
alkaloids ?

(6) Give structure of Reserpine.
(7) Define Natural product.
(8) What 1s Blank's rule?

(9) Give structure of Diels hydrocarbon, chrysene and
picene.

(10) Give structure formula of cortisol.

(11) Give reaction of weerman test.

(12) Define Isoprene rule with example.

(13) How will you detect double bond in terpenoids?

(14) Discuss relationship between morphine, codeine and
thebaine.
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H-143002 Seat No.
M. Sc. (Sem. III) Examination
November - 2019
MSC0C302 : Organic Chemistry
(Medicinal Chemistry)

Time : 3 Hours] [Total Marks : 70

Instruction: Figures to right indicate full marks

1 (A) Answer the following
(1) Define antibiotics, classify antibiotics depending upon the source from
which they are derived.

OR

(1) Discuss SAR of Chloramphenicol.

(B) Answer the following

(1) Give brief account of third generation Cephalosporin.
OR

(1) Give synthesis and use of Penicillin V and Ampicilline.

(07)

07)

2 (A) Answer the following

(1) What is general anesthetics? Give structural variations in general
anesthetics.
(2) Give synthesis and use of Alprazolam.,
OR
(1) What are antidepressants? Classify them giving one example of each class.
(2) Give synthesis and use of Theopental

(07)

(B) Answer the following
Give following synthesis and use. (Any three)
(1) Amobarbital (2) Diazepam (3) Chlorzepam (4) Ibuprofin (5) Procaine

07)

3 (A) Answer the following
(1) Explain chemotherapy of malaria. Give brief account of 4-amino quinoline.
(2) Give synthesis and use of mefloquines.
OR
(1) Give synthesis and use of Chloroquine and Daraprim

07)

(B) Answer the following (any three)

Give synthesis and use of (i) Isoniazid (2) Ethionamide (3) DDS (Dapsone)
(4) Ethambutol

(07)
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4 (A) Answer the following 07
(1) What are diuretics? Classify them according to their therapeutic use with
one example of each class.
(2) Give synthesis and use of Chlorothoazide

OR

(1) What are cardiovascular drugs? Give a brief account on
classification cardiovascular drug.
(2) Give synthesis and use of Acetazolamide.

(B) Answer the following (any three) 07)
Give synthesis and use of (i) Atenolol (2) Tolbutamide (3) Methy! dopa
(4) Furosemic (5) Ethacrynic acid

5 Answer the following questions. (14)
(i) Give one name, structure and use of non-lactum antibiotics.
(if) Give structure and use of tetracycline.

(iii) What is local anesthetist?
(iv) Give name, structure of any two local anesthetics.
(v) Define hypnotics drugs?
(vi) Give structure and use of nikethamide.
(vii) Define role of insulin.
(viii) Define Beta blokers.
(ix) Name the infection caused by mycobacteria.
(x) Define hypoglycemic condition.
Give structure and use of
(xi) Dibucaine
(xii) Novalgine
(xiii) Primaquine
(xiv) Cycloserin
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H-143003 Seat No.

M. Sc. (Sem. III) Examination
November - 2019
MSCO0C303 : Spectroscopy

Time : 3 Hours] [Total Marks

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

1 (@ (1) Explain the effect of conjugation on UV spectra.

(2) Calculate the A values for the following

max
compounds.
C)o 5 - C//’f}
Ho —~ A
RRA
OR

Explain different types of shifts in UV spectra.
(b) (1) Explain : Fermi Resonance, Overtones.
(2) How can you distinguish acetanilide and
acetophenone by IR spectra ?
OR

(1) Write a short note on various applications of IR

spectroscopy.
(2) Discuss the effect of H-bonding of IR spectra.
OR
(b) Discuss spin-spin coupling of CH;—CH,.
OR

(1) Write a short note on spin decoupling.
(2) How can you distinguish ethyl benzene and
toluene by NMR spectra ?

: 70
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(a)

(b)

(b)

(1) Daiscuss 1sotope abundance with suitable example. 4
(2) Write a short note on !3C-NMR applications.
OR
(1) Explain DEPT spectrum in 13C-NMR. 4
(2) How many signals you will get in !H-NMR and
13C-NMR of CH; — CCly ?

(1) Explain : Relative Abundance, Metastable ion. 4
(2) Give names of various hyphenated techniques

of mass spectroscopy.

OR
(1) Explain factors controlling fragmentations. 4

(2) Explain principle of mass spectroscopy.

An organic compound having MF CgH;,0, exhibits 7
the following spectral data.
UV : Transparent
IR : 2872, 1705 (s), 1322, 1150, 1058(s) cm'!.
TH NMR : 1.2 (t, 6H), 2.7 (S, 4H), 3.8 (2, 4H)
I3C NMR: 21.2(q) 30.3 (t), 52.1(t), 172 (s)
HRMS : 174.123
Deduce the structure with suitable explanation.
OR
An organic compound with MF CgH-N exhibits following
spectral data.

UV : A 272 nm

max
IR : 3034, 2910, 2210(s), 817(s) cml.
TH NMR : §2.32(S, 3H), 6.7 (d, 2H) 6.9 (d, 2H)
13C NMR : § 21.5(q), 119.1(s), 125.2(s), 128.1(d), 130.9(d),
138.2(s).

Deduce the structure with suitable explanation.
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(b)

An organic compound having MF CgH;, exhibits the
following spectral data.

UV : No strong band.

IR : 3030, 2856, 970(s) cm-!.

TH NMR : §1.2(t, 6H), 2.3 (m, 4H) 4.8 (t, 2H)

13C NMR : 829.5(q), 32.5(t), 128.9(d)

Deduce the structure with suitable explanation.

An organic compound with a MF CgH,, exhibits the
following spectral data :

UV : A 262 nm

max
IR : 3067, 2907, 1608, 1473, 885(s) cml.
1H NMR : § 2.26(S, 9H), 6.8 (S, 3H)
13C NMR : § 21.9, 127.9, 138.2

HRMS : 120.1289
Deduce the structure with suitable explanation.

5  Answer the following in brief :

ey
)
®3)
4)
()
©6)
()
@)
©)

(10) What 1s the relation between § and §
(11) How many signals p-xylene gives in !H NMR spectra ?

Which type of lamps can be used in UV spectra ?
What is the normal range of UV spectrum ?

14

Which shows higher among anthracene and napthalene ?

What is Nerst filament and a Globar in IR spectra ?
Why samples of IR spectra must be totally dry ?
What 1s the combination band in IR spectra ?

Name two mulling agents used in IR spectra.

How 2D correlation spectra can be useful ?

What is the impact of 19F in 1H NMR spectra ?

(12) What is frequency domain spectrum ?

(13) How much intensity base peak has ?

(14) The mass spectrum is a plot of what ?

in 'HNMR ?

H-143003] 3 [ Contd....



| Boud Type 3
C-H ditnnes
C-H alkenes
C-H aromatlc
. C-Haldchyds -
C-H slkyne’
Cal zlkkyns
CoN nitrite -
C=Calkens .
C=C rromatic
© C=0 ketona
C=0 aldchyde

. C=0 a funsaturated kc:onc
C=0 aryl ketone

C=Oéster
C=0 scid
C=0Oamide

‘Cherect

O-H aleohols (not bydmpen bondcd\

- O-H alcobols (hydxog:n mndcd) .

O-Hacds -~
N-H amines
" N-H amides

C-O slcohols, ethers, estits

C-N amines, alkyt
C-N m aromatic

3 = sirong absorption
m-= medium nbscrrpdon

' zmzsso (s)
3080-3020 (m)
3100-3000 ()

3
1630-] 620 (v) .
F600-1450 (v)
1725-1705 (s)
1740-1720 (s)
16B5-1665 (s)
17061686 {s)
1750-1735 (s)
11251700 {s)
1690-1650 (s)

- 3650-3590 ()

3600:3200 (s, Bmad)

un} -

o 3m3350 (m)

1300:1000 (s) *
mo-wzom
13601250 (5) -

- I560:1515 (3)
“1385-1345 (5)

w = weak absorption

. v= variable absosption '

bendﬁng e

- 14701350¢
1000675 G5) .

B0615 1)

CLIe005%0 0y
S 1655151048) - -

Typical chemiml shifts for Types of Hydmgm Atoms, .
Séen In Proton Magnehc Resonance Spectea

H-143003]

: _Type of Hydmgen Alom 5* ' |Typeof HydmgenAtom 5
RCH, - 0.9 = |RC=CH, T 50
RCH,R acyclic 1.3 RCH = CR, 53

acychc o 1.5 - JAHA 73
A o -
R,CH 1520 | 1 97
‘ RCH- ‘
R,C=CC e '
=5 18 . |RNH,- 1.3
R)
9 2023 |Anm
RCCH, R R >3
ArCH, 23 ? , 59
: RCNHR
'RC=CH 25  |ROH. -5
RNHCH, , . 2-3 AfOH 47
RCHX(X = CJ, Br, I 35 '? 10-13
| RCOH
o) 338
ROCH,, U
: RCOCTH, e
4 [ Contd....



43

45

47

48
48

51

H-143003]

Molecular. |

. CH=CH, He-n;"
T CHACH, |, CO; (q:mona}fﬂmﬁm

| COMMﬂNFRAGMEmsm

"~ Jon - - ,
Mizus Fmgmml'W'Mm- nce stracture -
15 . ‘_-.-‘.. ma — : : -
16 : o(Aﬂqo,,_mmeomdm,squamdu); NH,(caxboxmdm, smfmamsdn)‘
17 " BOr -
e L 1 T .H,O(a!cohols,aldch}'du, lmm)
19 CF o -
20 HF S, o
CH=CH," CHIN : R

ic, mtrhm. mtmgm bﬂmcxvhs)

CE,,(ethy!e“kﬂonm;ArCH}CH,aH,) CHO -
NH,CH, ", CH,0 (ATOCE), NO-(AINGY), C.H,
OCH, (methyl esters), CB,0H, CHNE,

CH,.0H,S
HS - (thiols), (de,O) .
st(ﬂnnh) SN e
HEL IO

- H,Ct(orH@+H)
C,H; HQN

_ CH,C=CH
CH,= CHCEY

/€

" CH,= CHCH, CH,=C=0,B,C — CH, NCO,NCNH,

CH,- (propyl ketones, AzCH,—C,H,), CH, é {methyl k=tones, €H, ﬂ:ﬂ,
where G= valious mnchonal goups), C'H, CB—O' (CH, * and CH,- CHY,

. BCNO

CH, = CHOH,CU, (esters, anhydrides) N0, CONH,. NHCH:%
CH,CHOH, CH,CB,0 (ethid esters), COH, CH,CHNH,

(B0 and CH,= CH,), CH,{'H,0H, - NO, (A1NG,)

CHS -

CH,SH, SO(sulfoxides), O, .

"CH,C! ‘

-CHF,

5 [ Contd....



FARE

RO L,/f
Oty

- CB,=CHCHCH,

stroctural units)-

CH,=CH m@ @ZH,;

ca,-crgé& caca,,zco Y o
CH, (mmmpmxmcofmma,mc:ec,c various” -

| NCS, (NO + CO}, CHOOCH, CH,,
-CbmalShﬂsforCm‘banAtomanbon BNut;lmMngmmeonanceSpwua

¥

’I‘ypeofCarbonAtom

&

o TypeafCa:bonAmm
RCEBCH, .
RCHCH, ~
RCH

Ke)
cade
e

 cndor
RCEC!

RCH,Br
] .
RCH,OH

. RCa‘CH_
RCECH

H-143003]

13-16
16-25
~0

3745

61-70
74-85

2835 |

RCH=CB,
RCH CI-I.
RCEN

R&K;
R&H f
R&;
L

115120 .

125-140

L uies
125-150

I:'ZO—!?S

: 177—185 .

[ Contd....



: ,‘nrfﬁ,c.\r‘ﬁ[[’/ = Wur r‘C: P SRttt h{ S )r“r‘fm“ W‘F[‘ g

ABSOHPT?ON
= Tran.mons.

Acydncd:ane o:heteroannula: diene tmnso:d} - 214
‘Homoannular diene. {cisoid) S L 253
increment. for ea::h. b
Double bond' extending con;uganon ‘ S 30
it doubls . bond conmatmn is cis. ot w30
Expcydic doubls. bond . R -
" Inerement for each subst:tucnts. ‘ S
Ayt group .or Bng: ms»duc (R) 05
- Chlorine (CY) . 0. ¢ Bromins - (Br) 05
Alcohol (OH) or Alknxy (OR)- 06
Ester (ocoﬁ) 00
Aming , {NR3) * &0
Thaoetber (SR) 30

nm
nm
5im
nm

nm
fm
nm
nm
nm

T

nm

-/ woomw;mn RULES ‘FOR aﬂ UNSATURATED
ALDthYDCo ANZ KETONES  ABSORPTION

>

* Transm:ms

Z=H aldehyde’ 2Z=R ketone .

am

: tfai
_ézc‘_é:é;é_—o 2 - oOn, ~o A S G-‘-‘.d . 631.0-{’ :
—T e 0.3
a ﬂ - Unsawmcd a!dehyda k"dﬁojﬂf{ 50[56
ap — Uhsaturated acyclic or six earbon ring lmom 2153 nm.
aff — Unsaw-ated five carbon ring. kcwno 202 - nm
Increment foy each: ‘ '
~ Doubls bond extendmg con)ugatnon 30 nmr
i couble bond conjuzation is cis 40 nm
Exocyclic double bond 05 nm
Increment for exch substituents: e
Alkyl group of ring residna (R)’ a 10 nm
B 12 nm.
X..3 18 om
- Chiérine  (C1) a 15 pm -
' : Bov. s 12 nm
Bromine (Br) a 25 pnm
B. 30 nm.
%3 25 nm'
Alcohol  (OH) a 35 .am -
B 30 nm’
Y 30 mm
. 3 50 mm
Alkoxy [OR) e 35 nm
B 30" nm
X 17 nm
3 31 om
Ester  (DCOR) z. 8. .3 06 nm
- Amine (NH; NHR. NRy) . B 95 om
B 85 pm

H-143003]

Thiocther (S R) .

[ 300/9-3 ]



I A0 O

H-143004 Seat No.
M. Sc. (Sem. III) Examination
November - 2019
MSC0C304 : Industrial Chemistry

Time : 3 Hours | [ Total Marks : 70

Instructions : (1) All questions are compulsory.
(2) Figures to the right indicate total marks of the

question.
1 (a) Write a note on Batch Operation and Continuous 7
Operation with its importance.
OR
(a) Discuss the flow chart and its importance in chemical

industry.
(b) What is "patent"? Discuss the importance of patents 7
in R & D.
OR
(b) What 1s "GLP" ? Give a brief note on it.

2 (a) Discuss the sulfonation reaction and its industrial 7
applications.

OR

(a) Write a brief note on halogenation and its importance
in chemical industry.

(b) Discuss amination by ammonolysis and reduction. 7
OR

(b) Discuss the sulphonation of benzene and naphthalene.

3 (a) Discuss the 12 Principles of Green Chemistry. 7
OR
(a) Discuss Wurtz and Witting Homer reaction on the basis
of green chemaistry.
(b) Write a note on O-alkylation and N-alkylation. 7
OR
(b) Discuss ionic liquid as green solvent in green chemistry.
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4 (a) What is agrochemicals ? Discuss manufacture and uses 7

of insecticides and fungicides.
OR

(a) Write a note on weedicides and pesticides.

(b) Write a note on plant nutrients and plant hormones. 7
OR

(b) Discuss various type of filtration.

5  Answer the following questions : 14
(1) What is R & D ?
(2) Define GLP and GMP.
(3) Give the reaction of nitration.
(4) Define alkylation.
(5) Define amination.
(6) Give reaction of N-alkylation.
(7) Give reaction for Michael reaction.
(8) Define Green Chemistry.
(9) Give names of two green catalysts.

(10) What are the differences between unit operation and

unit process?
(11) What is unit process?
(12) What is pesticides ?
(13) What 1s weedicide?
(14) What 1s agrochemicals?
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