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Faculty Code : 003
Subject Code : 001506

Instructions : (i)  All questions are compulsory.

(i)  All questions of Q. no. 1 carry 1 mark each.

(iii) Question no. 2 and 3 carry 25 marks each.

1 Give correct answers of following questions in short :

(1)
)
)

(4)

©)

()
()

(8)

Write the structure of Glucosazone.
Give reaction for n-octane from coniine.

Give single reaction of catachol from veratric acid.

. . 1
Diphenyl amine + 2§ 2 5_

@MgBr +PCly——

2-chloro ethanol + Thiourea —

What is polysaccharides ? Explain with example.

J’_
Maltose + 2H,0 H—) A+B

70

20
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Hoffman — Reaction
©) Bry | NaOH
Br
(10) Write the structure of Tartaric acid.

(11) Answer the following transitions in their decreasing order of energy :
RNy

@ o0
G noo

@ aon
(12) Define frequency and give value of velocity of light.
(13) Write the expected infrared peaks for methyl ester.
(14) Give the range of IR region in both units cm™! and wn.

(15) When molecule is rotated 810°, it gives equivalent orientation find

out value of £ and n in C}l; )

(16) Define Inversion centre i in symmetry.

(17) Give possible transitions in benzene in U.V. Spectra.

(18) In —CHO group —C-H, stretching vibration is observed at
-1
cm™.

(19) Which material is used for prism in IR Spectra ?

(20) In IR spectra Nujol is useful for only range of U to
u (micron).
2 (a) Answer any three of the following : 6

(1) Explain reaction of Fructose with HCN
(2) Give synthesis of Dulcin.
(3) Give synthesis of Thiazine

(4) Give one reaction for each for the synthesis of Lithium
aluminium hydride and sodamine.

(5) Explain reaction of Glucose with H,NOH.

(6) Give reaction of Orange - II from sulphanilic acid.
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(b) Answer any three of the following : 9

(1) Give synthesis of Ibuprofen.
(2) Give synthesis of Pyrazole
(3) Give conversion of D(-) Fructose from D(—) Arabinose.
(4) Give synthesis of Saccharin from Anthranilic acid
(5) Give synthesis of Dioxane.
(6) Give synthesis and uses of Alizarin.
(¢) Give answsers briefly : (any two) 10
(1) Explain Fries Rearrangement.
(2) Explain determination of ring size of glucose by methylation
method.
(3) Give any one method for the synthesis of Nicotine.
(4) Explain step-up reaction :
Kilani and Swodan method
(5) Prove the constitution of Coniine
3 (a) Answr any three of the following : 6
(1) Explain proper rotational axis.
(2) For NH; molecule, prove that C3xo, #0, xC5.
(3) What is chromophore; give two examples.
(4) Calculate theoretical number of vibrational degree of freedom
in HCN and C,H;CH;.
(5) Which solvent is used as mulling agent in infrared spectra ?
Give its useful range.
(6) UV-spectra of Aniline in acidic solution is similar to benzene;
explain.
(b) Answer any three : 9
(1) Explain C;, C, and C; point group with example.
(2) Find out point group of 1,3 and 1,4 dichlorobenzene and
explain why different point groups are obtained.
(3) Explain Bathochromic and Hypsocromic shift in UV spectra.
(4) Explain Finger print region in IR spectra.
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(5) Calculate stretching frequency of (C—O) bond for IR spectra
(where K=5x10° dyn/cm)

(6) Distinguish the following compounds :
Phenyl acetic acid and p-tolueic acid by IR spectra.
(c) Answer any two (briefly) : 10
(1) Prove that in staggered ethane

SZ = [ where n is even number.
(2) Give symmetry point groups of following molecules with
figure and symmetry elements :
(1) Eclipsed Ferocene
(i) XeOF,
(ii1) 1,3,5 Trichlorobenzene
(iv) Glyoxal
(v)  9-chloro Anthracene

(3) Assign the structure to a compound having following
characteristics.

Molecular formula = CgH,0,4

LR. data : 3020 (m), 1860 (m), 1710 (m), 1600 (m), 1580
(m), 1210, 1060 (m), 750 cm™!.

(4) Assign the structure to a compound having following data :

LR. data = 3035, 2980 cm’l, 2750 and 2680 cm!, 1690,
1580, 1550 ecml, 1220, 830 cm'!.

(5) Calculate A for the following :

max

CHy O

|
(0
OH
(i)
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Spectral Data
Uv. .
Empirical rulea [or hones -
(&) Homoannulgr (¢ Heteroanuwiar

i = 263 nm. 4 = 215 nm.
Incrementz for dowble
bond extending conjugation 30 nm. 30 nm.
Exocychic double bond 5 5
Adkeyl substitution or ring
residue 5 5
Homoeyelie Diene components 39 34
Polar groups
- QCOCH, o 0
- OR G 3
- Cl, -Br 5 5
— NR, &0 &0
{C)} Simple Diene
Parent 32, = 217 nm.
Polar gronps
Alkyl subst for ring
residug b nm
-Cl, -Br 17
-0OH L]
-0OR 5
—NHq 60
SR 30
(D} Empirical Rules for Enones and Dienones ::
@ Z=C | 2
(1) ©§ membered ring or acyclic 215
{2y 5 mombered ring )2
G Z=H 207
¢y 2 =0H or OB 193
(d} Acyclic dienone ' 245
Ierement for ;
Dovbla bond extending vonjugation 20
Alkyl group of ring residue @ 10
g 12
¥ or higber 18
Exocyclic double bond position i1
Homaoeyelic dienes component 19
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Polar greoups
i

OH

-OR

NR,

A)
-NHCOR
QCOCH,
-SH

-Br

‘NDE

t
28

{¢} Empirical Ruoles for Benzoyl Derivative

Lr

Paront Chromophor
7=
Z=H
Z = 0H or -OR

Increment for cach substiluent

Alkey! or ring residus
OH; -OCH, -OR

0

-Gl

Br

-NEH,
-NHCOCH,
-NHCH,
-N{CH )y

Jufra - Red Data
Alkene (strcteching)
Alkens

Alkyene

Aromatic

Aromitic ring

Alkene
Alkyone

Alkete (Bonding)

Aldehyde
Adehyde
Ketono
Carboxylic acid
Batar

Amide
Anhydride

Alcohols, Ethers, estars
Carboxylic acids, Achydride
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alky) or ring residule

{ ¥ & other
18 ) )
30 B0 b0
30 1?7 31
75
g5 .
f ¢
85 .
30
45
min
246
- BAD
230
Q M R
3 3 10
7 7 %
1 o0 78
0 L ]
2 2 15
I3 13 58
0 i 44
3
20 260 B
" C-H 2B5(-2960(v)
=(-H 3100-92(m)
=C-H 3200-3800(s)
ArC-R 4010+ 100(m)
C= 1500-1600(v)
{two to three)
N 1810-1880(v)
~0=C% 2100-226((x)
~C-H 1340(w)
~C{CoH g 1430-1470(m) &
1580-1385(s)
- =C(CH )y 1866 (B
-C-H 2830 Hw) 82850 22604s) Adeibler
G=0 17T40-17209)
=0 1726-171{Ks)
C=0 1726-1708(p}
C=0 1760-1T30{x)
C=0 1670-1640¢5)
C=0 1610- 196061 &1740-1780 ofunibier
c0 1360-1000(3)
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Alcohols, phenols

Free 0-H 3650-3600(sh)
bonded O-H 3500- 3200(b)
Carboxylic acids
Free ' O-H 3500-3650({m)
H-bonded O-H 2500-32000)
amines {stretch) N-H 3330-3500(m)
Bnding -N-H 1640-1550(m)
Nitrile -C=N 2210-2280(s)
Ether ' -0- 1070-1150{s}
Alkene berding H\ C"(]? -690(s)
disulstituted Cis. Pl
' H, 7 -
disulstituted Trans. C=C 360-970(s)
/7 T™H
Aromatic substitution :
Type C-H out of plane bending
No. of adjacent H atom. range cm
5 — : :
4 C 1wabt:m4i’)Mowo > 7m0 + 650
3 ot ovthe — 750+ 20
2 ( TWO ) Metre — 740 -p FE£O
! g fevze — 850 +20
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