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Structural & Analytical
Chemistry : CC CH - b04
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aj = ut' ui s!=e {fttc crl.
(s) '{l{.u ugul.u sr?.qll rtbd trig r1e {dl sil.

(a) cdh H3Bo3 ft) cHa (c) pcl..
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1MAF-776 I I Contd...



(q) sr,rfttsude {t,r+e}ilt.t'tt tB{ {"tqasl e"t'I. i 6

elr{ PMR signal '{I ri"qt tdl lr1. Signal'{I
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(2) al.t'lq e"il :
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ENGLISH VERSION
1 (a) Answer any two of the followings : 14

(1) What is proper rotational axis ? Dxplain
it. Clarifr with appropriate example

gnn-t _ gn-l and Cnn = E.
(2) What is improper rotational axis (Sn) ?

Explain with appropriate example.
Taking eclips ethane as an example

prove S] = 6h and S!=E.
(3) Determine the point group with reasons

of the following molecules.
(a) Planner H3BO3 (b) CH4 (c) pcl5.

(b) Describe that NH3 (CaV) group is nor anabelian. 6
,oR

(b) Determine the syrnmetry of S, P,, F- and 6
P, orbitals pnesent on ihe centra'l at'om
S-of SO2. -

2 (a) Anewer any two of the followings : 14(l) Explain with appropriate eiample on
the basis of PMR 8pectra : 'equivalent'
and Non.equivale nt protons.

(2) Whqt i" ehftlded anddeehilded proron ?
Explain taking example of Acetylene
and benzene on the baais of PMR spectra.(3) TII{S ie ueed as "refiene zero. iri pMR
spectroscopy. Why ?

O) Taking- NMR of a organic @mpound by 6
60 MHz spectrometer, theii proton shows
absorbance at 3S) Hr downward masnetic field
determine their poeitio-n in PPm. If thieixperiment
is perform on 9O Mhz. speetrometer what will the
poeition of proton in FIz ?

OR(b) lVrite all poesible isomers of dimethyl 6
cyclopropane. Determine the number of PMR
signal of each one. Can we distinguish them on
the baais of their and number of PMR signals.
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(a) Answer any two of the following : L4
(1) What is neutralisation curve ? Explain the

titration ofpolyprotic acid against strong base.
' (2) Write short notes :

(il Buffer Solution (ii) "Gran Graph"
(3) What is Indicator ? Give their tvpes bv

describing principle of Indicator. Write
. five names of Indicator.
(b) Calculate the changes in pH value on 6

addition of 10 ml, 99.9 ml of 0.1m Hcl
solution to 100 M1. 0.1M NH4OH solution.

OR
(b) Explain the differntial titration.

Answer any ten (10) of the followings
(1) Draw the flgure of H2O and show

planes oXZ and oVZ.

6

:10
the two

aXZ cYZ
fill the blanks.

Wfr"J * C""* of Summ-etrY (i) ?

Improper rotation axis is a combination of
which two symmetry oPerations ?

In 24,000 Gauss Magnetic field, what wi! be the

maximum precetion frequency (wo) of the lH (Proton) ?

How many orientation can possible of- a
spinning nucleus in external magnetic field'

Give the number of PMR signals of CH3 'CH: CH2 '

At which PPM value, the PMR signal of the

proton present in -CHo and -COOH
functional grouP shows..

(9) Calculate the pH of 0.01M H2SO4' 
-

ifO) Cirr" the various methods of showing
concentration of the solution.

(11) What is buffer caPacitY ?

(12) Describe (Draw) the curve of the titration of

(uarco, + NaHCo3 ) -+ Hcl .

(2) aXZ
(3)
(4)

(4,

(6)

(7)

(8)
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Parent
Incrementa for double bond

extending conjugation
Alkyl substituent or ring residue
Exocyclic ilouble bond
Polar grouping :

- ococH3
-oR
- cl, -Br
- NR2

Homocyclic Diene component -)
Etnpired. Rulex for Enones :

Base Values :

SPECTROSCOPICAL DATA

Empired Rules for Dienes :

Homoanular
(cisoid)

l, = 253 nm

30

o

'0

5

60

39 nm

(a) z = R (ketones)

6 - membered ring or acyclic parent enone
5 - membered ring parent enone

(b) z; H (aidchydes)
(c) z = OH (acids) or OR (esters)

Increnents for :
Double bound extending conjugation
Homocyclic Diene component
Exocyclic double bond

Ad.d.ilion for each substiruent :

- R (alkvl) group or ring residue

- OH (hydroxy)

- OR (alkoxy)

- Cl (chloro)

MAF-776 I 5

30

5

0

60

6-c=c-c=c-c=0ttttl
6 yB ctz

B-i=?-?=o
Fclz

Heteroannular
(transoid)

I= 214 nm

= 215 nm
= 202 \m
= 207 nm

= 19? nm

30 nm
39 nm
5nm

yD
l0 nm

35

J)

l5

12 nm l8 nm l8 nm

30 30 50

30 t7 3l
12 12 12
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- Br (Bromo)

- NH2, - NH& - NR1 (amino)

- NOe (Nitro)

- ococHs

Solvent correctio!

6

Variable

25 25

-;

30

95

95

6

25

Parcna chmnaphotz

EIOH
I max (calc) = Total

Entolrbal Rulec for Be-nxtl Dcrlaatluet :

n-€o
\

R = allyl or ring residue
R=H
R = OH or OR (allorv)

Ina'€nr,lrt for eoah .ubs!lt|,/'nt. t
- Alkyl or ring regidue

- OH, -OCH, -O Altyl
-o-
-cl
-Br
- NHt
- NIICOCH3
- NHCH8
_ N(CHs)z

246 nm
260 nm
230 nm

o,m3;P10nn
o,D7;p26nm

o 11; m, 20; p 78 nm
qm0(uro);pl0nm

o,m2;p16nm
o,ml3;p6Enm
o, m 20i p ,15 nm

p73nm
o,m20ip86nu

Nl[R (PBil) Chenlcal thtef
llF otfioao Chcolcd th r TfF dDtaao!

plo| (6)
Clhcdcrl Shll!

p1o(6)

hioift
Ss.tdatt
Tidi.rt
Vinyllr
f..qtL!i
A@ttc
t &yltc
Allrltc
Chh.ld.
Bmi&
lodid.
A.ie

RCI{., 0.9
qcltr 1.3

R.CH r.t
C. C- H 4.6-6,9
C= C-g 2-3
Ar-H 6-Ei
Ar-C-Hr 8.2-8
C-C-CHa r.7
llc-cr s-,1
HC-Er 2.n-1
llc- I 2-r
R-Mr l-6

Alctotob HC-OH &a -r
Ettrs. HC - OR 3.3 - a

&stor. [COO-Cll &?-{.1
tuidr HC-COOH ?-t.e
Crftoryl ttC-C= O 2-2-7
Alloh'di nCgO s- l0
tlrdnrylic R-OH t -nt
Ph.DIic .rt-OH {-18
Emlh C=C-O8 ls- l?
Canq|ic n-mOH l|ll- 12

f.rer. tlc-moR 9-t2
Cydofrq{|FOlt
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t8l
Atomdk Substlt lot tnr. C - It out ot plrm bcDdht

4
?

I

Nurber of
5

Compounds
Allanc , stretc$itrt
Attrnc, bendiu3
Altane, stretctint
Alkene, bendinS (cis)
Altcne, bendiDg (fbr)
Alkyn?, strctc;bint
Arcm.dc, stretchht

C - H (t endi!8)

Altrne

AlkFe
Aromrtic ring

Alcobols, Pb.oob, Acids

rdjrcent HydroS€0 aiom
750 G) & 700 (s)
750
7E0
E30
880

SELECTED IR - GROUP FREOUENCIES
Group

I

-c-H
I

I

-c-H

= c-H
Ar-H

Aromaric, bctdtrt (qr of plane)
Mono subslilulcd ??0- 710 (s)

.tu 710 - 690
Ortho slbstibrcd ?3j - 770 (s)
melr srbstittled 690 - ?10 (s)

and ?j0 - 8r0 (s)
para substituted 800 - s60 (s)
Afdehyde strctsbing (two h)nds) 27OO -Z?4O ,

2420 - 2900

Frequencyli ((cr-r)

2t50 - 2960 (s)

t430 - r4r0
3010 - 3095 (n)
70 - ?80 G)
900 - 980 (s)

3200 - 3300 G)
30(X) - 3100 (rn)

r3E0 - 13t5, 1395 - l3?0

6@- r500

Zl00 - 2260 (y)
lfil - t600 (v)
(r tnrp of brnds)
r or0 - 1300 G)

tl
-c-H
C -l{G,
ll

-C=C-tl

-C=C-tl
-c=c-

C=C
I

-c-o -
I

2=o
G.O

MAF-?76 I

Allcne cis 11650-t660 l 1620- t6t0(v)
lhor 16?0 - r 6f0J

Aldcbydss, IQtooas, Acids, Estcrs l690 - 1760 (s)

1650 - 1680 (s)Amider (-CONH2)

I Contd...



-c..
0

-(
-o-

-o-H
-o-H
-o-H
-o-H

t

-c-N-
I

-C=N
I

-N-H't
- No,

t

-c-x
I

Al|(taes
Cyclopropaixes
Cyclorkrncs
R - CH,
R-CHr-R
&cHR
&c- R

Ealogcns
cHrx
R CHIX
R, CtD(
R, CX
Amlncs
cll, - N
R -CHr-N
RrC-N
RCII'-S
RCHr-P
Ar-P

MAF-7761

Ether 1150 - 1070 (r)
Monomldc Alcohols, Phenols 3590 - 3650 (v)
H - bqr.lcd Alcohol!, PbeDok 32(x) - 3600 (e)

Molomerlc Carboxylic Acid 3500 - 3650 (o)
H- bcttlcd Carboxylic acid 25(|l - 3000(y, b)

t4l

O Albydide O\ro burds)

Amide,Anlne-C=N-

Nitrile

Ahide, A&i!e

Nito (Tbo brnds)

I t?40 - l?90 (s)
I1800 - lE50 (.)

llE0 - 13$ (r)

tllo - 2280 (g\

t200 - 3500 (n)

I l30o , 1370 G)
11500 1570 G)

Halide 500 800
CMR - Chemlcd Stlltl :

5-?J RCIL-O
5-25 &CH-O
xI-45 RrC-O
30-5E
28-50

Urcanrttcd Compoundt
Aronrtim ll0 - 133

S -25 Atkener 100 -l4t
5 - 38 AltyDcr 75 -91
30 -62 Ca onyl Carbort
35 -15 R COOn lffi-ln

5 ppn
0-t

Elhcrr
cHr-o

R COOH

10-45 RCHO
45-55 R COR
&-15

Eclro doa
22-{2 At -N
l0 -2J Ar-O

t20- t30 R-cN
I

8

6 PPo
45-60
42 -70
65 -Tt
?0-83

162 - 183

It5 -20J
r9o-2zo

130 -138
l3{l - 150
llE- r23

[ 5820 ]


