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ENGLISH VERSION

Answer any two of the followings : 14
(1) What is proper rotational axis ? Explain
it. Clarify with appropriate example

cn™!=cn! and Cn"=E.

(2) What is improper rotational axis (Sn) ?
Explain with appropriate example.
Taking eclips ethane as an example

prove S;’ = 6h and SO=E.

(3) Determine the point group with reasons
of the following molecules.

(a) Planner H3;BO5 (b) CH, () Pels.
Describe that NH; (C3V) groupisnotanabelian. 6
‘OR

Determine the symmetry of S, P, Py and 6
P, orbitals present on the central atom

S”of SO,.

Answer any two of the followings : v
(1) Explain with appropriate example on
the basis of PMR spectra : ‘equivalent’
and Non-equivalent protons.
(2) What is shielded and deshilded proton ?
Explain taking example of Acetylene
~ and benzene on the basis of PMR spectra.
(3) TMS is used as "refrence zero" in PMR
spectroscopy. Why ?
Taking NMR of a organic compound by 6
60 MHz spectrometer, their proton shows
absorbance at 390 H, downward magnetic field
determine their position in PPm. If this experiment
is perform on 90 Mhz. spectrometer what will the
position of proton in Hz ? i
OR
Write all possible isomers of dimethy! 6
cyclopropane. Determine the number of PMR
signal of each one. Can we distinguish them on
the basis of their and number of PMR signals.
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3 (a)

(b)

Calculate the changes in pH value on 6
addition of 10 ml, 99.9 ml of 0.lm Hecl
solution to 100 Ml. 0.1M NH,OH solution.
OR
(b) Explain the differntial titration. 6
4 Answer any ten (10) of the followings : 10
& (1) Draw the figure of HyO and show the two

planes ¢XZ and GYZ.
G,V E C, oXZ oYZ

(2) X7 E fill the blanks.

(3) What is Centre of Summetry (i) ?

(4) Improper rotation axis is a combination of
which two symmetry operations ?

(5) In 24,000 Gauss Magnetic field, what will be the
maximum precetion frequency (wo) of the IH (Proton) ?

(6) How many orientation can possible of a
spinning nucleus in external magnetic field.

(7) Give the number of PMR signals of CH; - CH = CH,.

(8) 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 HySOy.

(10) Give the various methods of showing
concentration of the solution.

(11) What is buffer capacity ?

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

Answer any two of the following : 14
(1) What is neutralisation curve ? Explain the
titration of polyprotic acid against strong base.
(2) Write short notes :
(i) Buffer Solution (ii) "Gran Graph"
(3) What is Indicator ? Give their types by
describing principle of Indicator. Write
five names of Indicator.

(Na,CO5 +NaHCO;) — Hel.
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SPECTROSCOPICAL DATA

Empired Rules for Dienes :

Homoanular Heteroannular
(cisoid) (transoid)
Parent A= 253 nm A =214 nm
Increments for double bond
extending conjugation 30 ' 30
Alkyl substituent or ring residue 5 5
Exocyclic double bond 5 5
Polar grouping :
— OCOCH;4 -0 0
- OR 6 6
- Cl, -Br 5 5
- NR, 60 60

Homocyclic Diene component — 39 nm

Empired Rules for Enones :

Base Values :

B-C=C-C=0 §-C=C-C=C-C=0
R S L e
B0 .z & Nal il
(a) z=R (ketones)
6 — membered ring or acyclic parent enone = 215 nm
5 — membered ring parent enone = 202 nm
(b) z# H (aldchydes) : = 207 nm
(©) z= OH (acids) or OR (esters) = 197 nm
Increments for :
Double bound extending conjugation 30 nm
Homocyclic Diene component 39 nm
Exocyclic double bond 5 nm
Addition for each substituent : o B ” S
— R (alkyl) group or ring residue 10nm 12nm 18 nm 18 nm
— OH (hydroxy) 35 30 30 50
— OR (alkoxy) 35 30 17 31
— Cl1 (chloro) 15 12 12 12
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~ Br (Bromo) WA 25 28
— NH,, — NHR, - NR, (amino) ! 95 i 4.
— NO,, (Nitro) s 95 - it
~ OCOCH; 6 6 8 6
Solvent correction ‘Variable
EIOH
Amax (calc.) = Total
Empirical Rules for Be I Derivat
0
Parent chromophore Ar—i
R = alkyl or ring residue 246 nm
R=H 250 nm
R = OH or OR (alkoxy) 230 nm

Increments for each substituent :
- Alkyl or ring residue
- OH, -OCH, -0 Alkyl

NMR (PRM) Chemical Shief

g

- Cl

- Br

- NH:

- NHCOCH3

~ NHCH,4

~ N(CHy),
Type of proton Chemica! Shift

ppm (3)
Primary  RCH, 29
Secondary Ry CH, 13
Tertiary R;CH 1.5
Vinylie C=C-H 4659
Acetylenic C=C-H 2-3
Aromatic Ar-H 6-85
Bengylic Ar-C-H, 22-3
Alylic  C=C-CH, 17
Chloride HC-Cl 3-4
Bromide HC-Br 25-4
lodide HC-1 24
Aming R~ NH, 1-6
6

o,m3; p 10 nm

o, m 7; p 26 nm

o 11; m, 20; p 78 nm
o, m 0 (zerc); p 10 nm
o, m2; p 15 nmn

o, m 13; p 58 nm

o, m 20; p 45 nm

p 73 nm

o, m 20; p 85 nin

+

Type of proton Chemical Shift

ppm {§)
Alchohols HC-~OH 34-4
Ethers HC-OR 33-4
Esters RCOO -CH 37-4.1
Acids HC -~ COOH 2-28
Carbonyl HC-C=0 2-27
Aldehydic  RCHO D10
Hydroxylic R-~-OH 155
Phenolic Ar-0H 412
Enclic C=0C-0H i85 - 17
Carboxylic R -COOH 106-12
Esters HC - COOR 2-22
Cyclogropane0.22
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i3l
Aromatle Substitution type C - H out of plane bending

Number of adjacent Hydrogen atom
5 750 (5) & 700 (s)
4 750
3 780
2 830
1 880
E ED IR - UP FREQUENCIES
Gfoup Compounds Frequency T ((cm™)
-C-H Alkane, stretching 2850 - 2960 (s)
: Alkane, bending 1430 - 1480
-C-H Alkane, stretching 3010 - 3095 (m)
Alkene, bending (cis) 70~ 780 (s)
Alkene, bending (trans) 900 - 980 (s)
=C~H Alkyne, stretching 3200 - 3300 (s)
Ar-H Aromatic, stretching 3000 - 3100 (m)
Aromatic, bending (out of plane)
Mono substituted 770 - 730 (s)
and 710 - 690
Ortho substituted 735 - 770 (s)
meta substituted 690 - 710 (s)
and 750 - 810 (s)
© para substituted 800 - 860 (s)
- & ~H Aldehyde stretching (1wo bonds) 2700 - 2740 5
2820 - 2900
C ~Me, C - H (bending) 1380 - 1385, 13951370
I |
-?:(:.‘— Alkane 600 - 1500

—C|=(':- Alkene cis [1650 - 1660 1620 - 1680 (v)

trans 1670 - 1680]

-C=C~  Alkyne 2100 - 2260 (v)
C=C Aromatic ring 1500 ~ 1600 (v)
! {a group of bands)
- ? -0 - Alcobols, Phenols, Acids 1050 - 1300 (s)
N\

=0 Aldchydes, Ketones, Acids, Esters 1690 — 1760 (s)

X
/CS 0 Amides (-CONH2) : 1650 - 1680 (s)
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-0-H
-0-H
-0-H
-0-H
|
—?—N-
-C=N
I
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~ NO,
i
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Alkanes

Cyclopropanes

Cycloakancs
R -CH,
R~CH;~-R
R; CHR
R, C~-R

Halogens
CH,X
RCH, X

R, CHX

R, CX
Amines
CH,-N
R-CH;-N
R;C-N

RCH, -8
R CH,-P
Ar—P
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1740 - 1790 (s)

O Anbydride (Two bands) 1800 ~ 1850 (s)

Ether

1150 - 1070 (s)

Monomeric Alcohols, Phenols 3590 - 3650 (v)
H - bonded Alcohols, Phenols = 3200 - 3600 (v)
Monomerie Carboxylic Acid 3500 - 3650 (m)
H - bonded Carboxylic acid 2500 - 3000 (v, b)

Amide, Amine - C =N - 1180 - 1360 (s)

Nitrile

Amide, Amine

Nitro (Two bands?

2210 - 2280 (s)
3200 - 3500 (m)

1300 - 1370 (s)
1500 - 1570 (s)

Halide 500 ~ 800
3 ppm Ethers 8 ppm
0-8 CH,-0 45 - 60
5-25 RCH,-0 42 -70
5-25 R,CH-0 65 -77
22 - 45 R,C-0 70 - 83
30 - 58
28 - 50
Unsasurated Compounds
Aromatics 110 - 133
5-25 Alkenes 100 -143
5-38 Alkynes 75-95
30-62 Carbonyl Carbons
35-175 R COOR 160 - 177
R COOH 162 - 183
10 -45 R CHO 185 —=205
45 - 55 R COR 190 - 220
60 -175
Hetro atoms
22 ~42 Ar-N 130 ~138
10-25 Ar-0 130~ 150
120-130 R~-CN 118 -123
]
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