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Nuvem, Salcete, Goa.
B.Sc. (Semester - V) Examinatlon April 2017
CHEMISTRY (Paper - lil) (6 Units)
Organic Chemistry

Duration : 2 Hours ' . Total Marks : 80

Instructions : 1 ) All questions are compulsory.
2) Answers to the two Sections should be written on separate

answer books.
3) Tables of UV, IRand NMR values are attached at the end.

SECTION - | Marks : 40

1. Answer any four of the followinQ il : ' : 16

i) Explain the splitting of signals in n-butylchloride and tert-butylchloride, w.r.t.
THNMR. RS

ii) How will you detect presence of Bromine in ethyl bromide with the help of
MS.

iii) With the help of sec-butyl bromide explain proton decoupled CMR spectrum.
iv) How will you convert veratrole into homoveratryl amine ?
v) Addition of Br, to 2-butene is both stereoselective and stereospecific. Explain.
vi) Define the following :

a) Isotope b) Metastable ion ¢) Equivalent protons d) Coupling constant

2. A) i) Using 4-methyl-2-pentanone as an example discuss Mc Lafferty

rearrangment. .4
i) How the presence and number of methoxyl groups are confirmed in
alkaloids ? : -
: OR
iii) A compound C;oH120, shows following NMR data. Deduce the probable
structure and assign the signals to the protons. 4
IR : 1740 cm™ -

51.23, t, 3H; 5§3.60, S, 2H; §4.13, g, 2H; §7.28, S, 5H
iv) Give analytical evidence to prove that atropic acid is an unsaturated
acid and give the structural formula of it. : _ 2

P.T.O.
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B) i) Give a structure consnstent ‘with the following NMR data and assign
peaks. ;
Mol. for. C1qH;,0, IR: 1742 cm™

§2.01, S, 3H; §2.92,t, 2H, §4.27,t, 2H, §7.02, m, 5H 4
i) Explain with suitable example Syi mechanism. 2
3. TAY) Write the structure and give the number of signals |n the 13C NMR
spectrum of each of the following compounds. :
n-pentane, I-chloropentane ethylbenzene, 1,2,3 - trichloropropane. A
i) Write the reaction and name the product when isobutylene reacts
- with HI. : 2
OR
fii) A compound with molecular formula C4HgCl, shows three signals in its
THNMR and 13C NMR spectrum. Assign the structure of the compound
and justify your answer. 4
iv) Explain the stereochemistry of Sy1 reaction. 2
B) i) Give the synthesis of veratric acid. 3
ii) Explain the terms : couphng constant, metastable ion, non- equwalent
protons. 3
SECTION — Il ~ Marks : 40
4. Answer any four of the following :
i) Explain with equation Bischler-Napieralski synthesis. 4
i) What is basic a.-amino acid ? Write the structure of Alanlne at pH =10,
pH = 07and pH = 02, 4
m) Give the synthesis of Thyroxine. 4
iv) Explain with reactions N-terminal residue analysis in determmmg the
structure of peptides. . 4
v) List the following compounds in order of decreasing relative stability giving
reasons. : 4
R e
N S 0
H
vi) Explain, with equation Fischer indole synthesis. 4
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b. A)' i) Complete the following reactions : 3
]
3
& NH3/~CH30'H>. e 2
OR",
iif) Complete the following reactions : : ‘ : 3

Y
o

1) 2 HC=CH + HC=N
9L NH3; W
2) l\ /; F0s e

) Na-NH,

Il
N |

77
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iv) Complete the following reaction : 3

© VITAMIN A

B) i) Formulate the products from the Skraup synthesis in the given reaction. 3

' i ) \CH‘Z T
HaC ~ S NH, g S

i) With the help of resonance contributing stru'ctures, expllain why
electrophilic aromatic substitution occurs at 3 carbon in pyridine. .. 3

6. A) i) What are essential amino acids ? Give two examples. 3

i) Give analytical evidences to prove that Thyrdxine is a o.-amino acid. 3
OR

iii) What are Nucleic acid ? Give the hydrolysis products of nucleic acid

with aq. NH4 at 115°C and MgO in water respectively. 3
iv) How will you prove the presence and position of hydroxyl groups in |
adrenaline ? : : 3
B) i) Write the structure: of tnpeptlde Algnylglygylalamne Which is the
N-terminal and C-terminal amino oG 3

ii) Write the name and structure of any three amino protectmg group
used in the synthesus of polypeptide. - 3
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TABLE -1 :
i Clm-ad’zrisﬂc hmnmul Hnoepﬁns aw Groups :

A, Alkyl D : :

CoH (stresching) | 2653 - 2962 Go—g)

Isopropyl ~ CH(CH)), 1380 - 1385 &3

_ - i and 1365 - 1370 (s)
o1t —~ Butyl - € (C?I,), 1385 ~ 1395 (m)
and - I385 {s)

B. Alkenyl

C-H (stretchmg) 3010 - 3095 :

; ’ ()
C= C: (stetching) 1620 - 1680 (v)
R-CH = CH, 985 — 1000 (s)

: and 905 -~ 920 (s)
R, CwCH - o {out of plane : 830~ 9C9 Eg
gis—RCH=CHR . . C-H béoding) 675 - 730 (s)
—RCH=C_.=;R 960~ 975 (s)
C. . Alkynyl . |
= C—H(strecchmg) ey (s)
| C= C (stretching) - 2100 - 2260 (v}
D.  Arcmatic :
Ar — B (atretching) -
~ Aromatic substitution type e ‘(V) |
=X out-o_f-plane bcndmgs) :
_Manosuobstitted . - 690~-710 (very, s) .
and © 730~ 770 (very s) -
6 ~ Pisubstitated 735-770 (s)
m - D:mbsunx;ed 680725 : (s)
and 750 —$10 © f{very s)
P~ Duub:umted -800~:840 - (vexy )
B. ggo(hoxs Phenals, mxboxyuc Acids ey : '
oA alcobols, phenols, dilute solutions) - 35903630 * (shirpv)
OR (alcohiols, pheriols, hydrogen bonded) 3200 - 3550 (broad  5)
: OH (carbaxylic acids, hydrogcn banded) 2500 - 3000 Cbroad v)
~ F. Aldehydes, Ketones, Bstirs and . '

 Carboxylic Acids o
C = O stretch 1630 - 1780 (0
sldehydes 1690 - 1740 (s)
ketones 1680~ 1750 - (s) .
esters 1735 - 1750 (s)
carboxylic acids 17101780 (s)
amides 1630~ 1690 - )

‘G.. Amines : )
N-H 3300 - 3500 . (m)

H. Niriles g
C=N (m) -

2220~ 2260
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TABLE -2 .
U.V. Alisbfption Rules for Diene Chromophores

1)-Base vﬂmforﬁemﬂ““m‘s "“‘ open chain. dicues : 224 5m
2) Basé valis for homoinular icies e 253
Spipeemens fors 5

1)Double bgndeandmg gonjugation - ' | ' +30 nm

m) Exocyclic doubls bond : + 5nm

| TABLE -3

. : U.V.Abeorpﬁon Rnles for d,ﬂ,-re‘saw Carho_nirl memnpﬁ_nre

«.p — insaturated ketones 2i5um 4 »

-aeﬂ--.-unsamwsl‘aldahydé‘ . 210 nm} Bm_ﬂlnes :

Dauble bond extending conjugation «30 oo, |

Exocyhc double bond ‘ -3 : +5 omi

I—Iomoannglar diene co@onent | . 4+ 39mm

Alkyl subsﬁnwnm residue

‘.;"a‘-position B8Vt by +-mnm :
”é.-position | e 5 T

Y - andbigher 4+ 18 om
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TABLE 4
Appro:dmte Protom Chemical. Shifts in NMR
: TYPE OF PROTON CHEMICAL SBIFT, DELTA, PPM (5)
Cyclopropane ‘ ' 0.2 -0.8 :

' I° Alkyl, RCH,» - ‘ 0.8 - 1.0 o)
2° Alkyl, RCHR . d2 = 1.4 M
3° Alkyl R,CH ;.4—17‘_- EsterR -0~ C~CH,~R4t04.5
Alkylic, R,.C'= «C~ 'CH, 1.6 - 1.9

%
Benzylic, ArCH, 2225’
Alkyl chloride RCH,CI 3.6.~ 3.8 .
Alky] bromids, RCH Br 34 - 3.6
_Alkyl iodide, RCHLT 31~ 33
Etber, ROCHR 3.3 -39
Alcohol, HOCH,R 3.3~ 4,0
~ Ketone, R{i)CH, 2.1 ~2.6
Aldehyde, RCH - 95-06
=

. Vinylic, R,.C = CH, . 4.6 - 5.0

Vinylic R,C =.C:H 582 e 5.7
_ . 1 s
Aromaric, ArH ' 6.0 - 9.5
Acetylenic, RC=CH 2.5 - 3.1
Alcohol hydroxyl, ROH 0.5 - 6.0°
Carboxylic, RCOH | 10 - 13®
Phenolic, ATOH © 45 -TL7*
Amino R~ NH, s 1.0 — 5.08
The chemical shifts of these groups vary in different solvents and thh mmpumne und concentration.
TABLE ~ § :
Typiul” CMR Chemical Phifts and Units
* Alkanes " 1-60
C-0amdC-N 30 - 80
C=C. 70-95
C=C 100.- 150
Aromatic C 110:~ 135
C = O in acids, :
easter, amides 150~ 180
C = O in aldehydes and ketones 195.— 250




