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JEE(MAIN) SYLLABUS

Some basic principles of Organic Chemistry :
Tetravalence of carbon, hybridization (s and p), shapes of simple molecules, functional groups:

C=C,C=C and those containing halogens, oxygen, nitrcgen and sulphur; homologous series, Classification
and isomerism.General introduction to naming of organic compounds-trivial names and IUPAC nomenclature.

JEE(ADVANCED) SYLLABUS

Geometrical isomerism; Optical Isomerism of compounds containing up to two asymmetric centers, (R, S and
E, Z nomenclature excluded); Conformations of ethane and butane (Newman projections).
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| stereoisomERISM

Introduction :

The particular kind of somers that are different from each other only In the way the atoms are oriented in
space are called slereolsomers, These Isomers have same connectlvity of atoms and groups.
Stereolsomers have remarkably different physical, chemical and blological properties,

The two stereoisomers of butenedloic acld are maleic acld and fumaric acld. Fumaric acid is an essential
metabolic intermedlale In both plants and animals, but malelc acld Is toxic and irritating to tissues,

Ex.

I
o 0
H\C : C<C. OH » T f|.'|)
HO e C/ H = C L C wun OH

If H”  MH
0

Fumaric acid Malaic acid

mp. 287°C mp. 138°C
essential melabolile loxie, imtant

Classification of Stereocisomers :

Stereoisomers

Configurational (non-interconvartible & Isolable) Conformational
| {interconveartibla & non Isolabla)
Enantionmers Diastareomers
(optical only) l
Optical Geometlrical

1. Configurational Isomers :

(I) These isomers differin the configuration (The spatial arrangement of atoms that characterises a particular
stereoisomer is called its configuration).

(IT) Configurational isomerism arises due to noninterconvertibility at room temperature. Since these are non
interconvertible, therefore can be separated by physical or chemical methods.

1.4 Geometrical isomerism :

D1 (somers which possess the same molecular and structural formula but differin the arangement of atoms
or groups in space due to restricted rotation are known as geometrical isomers and the phenomenon is
known as geometrical isomerism.

Conditions of geometrical isomerism : ‘
(I) Geometrical isomerism arises due to the presence of a double bond or a ring structure

(l.e. )C = C(. :‘C =N - ,—N=N-orring structure)

Due to the rigidity of double bond or the ring structure the molecules exist In two or‘more orientations. This
rigidity to rotation is described as restricted rotation / hindered rotation [ no rotation.

a b
Al 8 a b i i ' i
L= C — 0= C/ and == (Restricted Rotation)
b b 7 Na
: b b b a
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erent groups should be attached al each doubly bonded atom.

) A 0 d
7/ \ /
Cx= = =

On the other hand, following types of compounds can not show geomelrical Isomerism :
. b a a
N\ 7 \ / :
n/C s C\ - and 2 /C = C\b are identical but not geomelrical Isomers.

(1Im) Groups responsible to sho
Examples of Geometric

()

W geometrical isomerism must be nearly In the same plane.
alisomers :

N\ /
Al =
ong =G bond

CH,\ “ /Bf CH,\ o

CH,
H CH,
7 H
(a) C=¢C C= / /
H” NH & H/ C\Br (b) ]>=c\ & b:c\

H CH,
() Along “c =y _ pong
IN. O oH OH CHy CH OH
(a) /C=N?\ & >°=N/ (b) \C=N\ & :\C=N/
LR AN cH oH crl
ot e/ B N
i \ NH, C,H:
ol Q CH;
(IIT) Along —-N=N- bond
CH: Q Ph
(@) QN=NO & QN“—‘-N‘-/ (b) Q«ng s n=n{
i GRS BN

(IV)  Along o bond of cycloalkane

CH,A CH, CH,A H H,C CH, H CH,
(@) }A| & N&‘ (b) ’<>( & 1<>‘
H H H CH,
7
(V)  Along /C:C\ in ring structures ;
Usually in cycloalkenes doub

angle strain. But if the ringis
Cycloalkene that s stable e

clooctene.
] &9
H c
es/>
(a) X - @/ (b) Q\C -
<& ; |
H ” b
lrans-cyclooctene

trans-cyclohexene less stable than cls
highly unstable (not axist)
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Sereoisomerism ,— 4“‘
Configurational nomenclature in geometrical isomerism :
Configuration| Criteria Remarks : — \
n Similanty |If the two similar groups are on same side of restricted bond the configuration is
o ey~ of groups |cis otherwise lrans.
€2 Seniorty [If the two senior groups are on same side of resiricted bond the configuration is
of groups |Z (Z = zusammen = logether) otherwise E (E = entgegen = opposite).
Sequence rules (Cahn - Ingold - Prelog sequence rules):
For deciding the senlority of groups following (CIP) rules are applied
Rule I : The group with the first atom having higher atomic number is senlor. Accarding to this rule the
senlority of atoms [s :
[>Br>CI>S>F>0>N>C>H
Rule II : The higher mass |sotope Is senior.
Thus (a)-T > -D>-H. (b)—C*“H, >—C"H, ] :
{
Rule ITI : If the first atom of group s identical then second atom |s observed for seniority.
(a) —CH,Cl > —CH,OH > —CH,NH, >—CH,CH, > —CH,
Rule IV : Groups containing double or triple bonds are assigned seniority as if both atoms were duplicateq {
or triplicated that
) (C)
Sc-Y L]
>C=Y |s written hypothetical as “ilmel i CuY lmerien hypoinetcalas —(l: _T
() (C) M (©)
q H o) (©)
_L-0 s wntten hypothetical as —#—? & —C=Nis wntten hypothetical as
C ¢

To decide seniority of multiple bonded groups (C=CH,—CH=CH,) their hypothetical equivalents are compared

cc c C
%!

_.('[.:-CI)—H > -C-C-H

. bl

c C H H

(for -C=C-H) (for —CH = CH,)

Rule V : Bond palr Is senlor to lone pair.

in which compound, Cis-Trans nomenclature cannot be used
(1) CH,~CH=CH-CH, (2) CH,~CH=CH-COOH

cl 3 |

\ /

3 C=C . (4)CH,CH=CH-CHO
el s

5. (3

Which of the following structures will display geometrical Isomerism ?
(1) CH,CH=CCl, (2) CH,CCI=CBrCH,
(3) CH,CH=CHBr (4) Ph—CH=N-OH

(2,34)
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Stereolsomerigy,
el
0 === \g
R0 H\ CH
) CH Cl
Sol. (1) /‘[f/ - ﬁ/ N CH\I/CI
e NG & |

@ )

Cl
Both are identical p i . B’/C\H’C
Non - ldenlical (Geometrical Isomer)

H CH
] H C
\c,/ \_/CH; Ph
\ H H\ Ph
(3) ) J\ & /J (4) ﬁ/ & ﬁ/
Br Br \H HO/% O/N'b
i H .
Non—dentical
(Geometrical Isomer) Non-identical (Geometrical Isomer)
Que. Identify E and Z form of stilbene

‘ o ) @@

Ans. (AQ)E (b)z

Physical Properties of Geometrical Isomers -

Br{. Br y Br
Physical propertios o c‘i’ :c = t{ RerErs
W | M gf n H
nt = cs-isomer has resultant of dipoles while in
Dipole mome I I trans Isomer dipole moments cancel out
. Molecules having higher dipols momant have
Bolling paint I > 1 higher bailing peint due 1o larger Inlermolecular

force of attraction

Solubility (in H,0) [t Mors polar molacules are more soluble in H,0,

More symmetnc isomers have highar mefting

Melling paint N> 1 points dua 1o betier packing In crystalline lattics
& trans Isomars are more symmelbic than cis

The molecule having more vander waal strain
Slabllity I =1 are less stable In cis Isomer (he bulky groups
are closer they have larger vander waals strain.

1.2 Optical Isomers :
Introduction and Definitions :
(1) Optical activity & plane-polarised light : Ordinary light s an electromagnetic wave, which has
oscillation In all the directions perpendicular to the path of propagation. When ordinary light is passed
through Nicol prism it has all its oscillations in the same plane and s called plane-polarised light

D2 Certaln compounds rotate the plane of polarised lightin & characteristic way when itis passed through their
solutions, These compounds are referred to as optlcally active compounds. The angle of rotation can be

measured by an instrument called polarimeter.

(I1) dextrorotatory compounds : If the substance rotates plane-polarised light to the right ( l.e. In

clockwise direction) then it Is called dextrorotatory & indicated by 'd"* or (+).

Resonance” . e
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&rmnf.mmrrtrm [
(Irm) laovorolatory Sompounds : f (ign 15 folaled tawards left (e, in anliclockwiss direction) then
Substanco ia sajq 1 be laovorotatory ang indicaled by 2" or (-,
|
( Polarimeter
Used 1o mecsure the aptizal -
mtration of meleciilon (s mnbeting = o "Eli
“umu'lw.cunn i
(S e oy e St
el
Kbt 1o rocare.
|
! b
S
- - (hr-nm'“ Aotare  Meten thay g Hars of jre
\ e *-llp:—.,. £
Ut Seurcs Nolicmior Yo, =,
. D3 Specific rotation (a) - Specific rotation |5 tha number of degrees of rotatian 5
1-dm (10cm) lube is used and the compound has concentration 1 gm/mL. Thus specnﬁcmlaﬁ::{“:l If 3
Uk
i}
| S —
{u,i, S IxC
[a] = Specific rotation - 8 =obsarved angle of rotation (degree)
£= Pathlength (dm) b C = concentration {am/mi)
4 =wavelength (nm) * t=temperature (25°C)
) Note :- Specific rolation of a compaund Is Independant of the length of tube 3 i
| nd concen
solution, rRtion ot the
he obsarved tweo differant

g Cause of optical activity :
The foundation of modem theory of sten ochemistry was jajq by Louis Pasteurwhen
kind of crystals, which w
equalin magnitude but opposite in direct
e dimensiona armangement of aloms in the two types of crystais

oplical rotation that was
oplical activity was assoclated with the thre

Latervan't Hoffand LeRe| Proposed that all the four Valencles ofcarbon are directed tow
of regular tetrahedron, and jf all the four substiiyent altached to such a carbon are different the result
molecule lack symmetry and such a3 molecule |s referred o as asymmetrj Ltng
molecule Is responsible for optical actjvity jn Such organjc compounds.

ty of crystals showed
tion. Pasteyr believed that this difference in

D4 Chirality ;
Perimposable to jtg mirror image |s called chiral while 4 Compound Which ig

A compound which is non-su
Superimposable to its mirror image Is called achiral,

D5 Chiral centre :
A compound In which a carbon s atttached with four different
Is represented by c*.
I

: carbon or asymmetric carbon, It
mmetric compounds :
Iry (there are aj| 23 elements of Symmetry) is

(1) Asymmetric and dissy
s not possess an

garoups lacks Symmetry and s called chirg

A molecule which do
called asymmetric. A
axis of symmetry is

molecule which doe
called dissymmetric.
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) ¥
(IV) Condition for optical activity

The minimum
condition for a co
plane of symm mpound 1o show oplical activi -
ymmelry, contre of symmatry and N eraeling 85ds O‘\‘:“;':“mf::ler:u'-nr dissymmelry |.e ahsance of

For Examplen :

a
(a) CH, - C‘{H - CHy l2{hlcmpmpano}:
Cl
180° 3
tl’h\ ;CHa CH:, EH\C'H‘
ra ¥V cw® i o o
(! | Cl—ear w7’
1 il\H =

mirror
| has no chi L
iral centre since two groups (a & b) are identical. Itis superimposable on its roirrorimage Tl (=10

(b) CH, — C{.H —C.Hg (2-chlorobutane) -
Cl {
< | cp"“”'
CH ?’H’ | o, T %ﬁ‘ ‘
CHA ? cH® TN 1
&_ci L c-Cl
> \1 ci-el =Y
; = m
mirror

1 has one chiral centre it is asymmetric & itisnot supenmposab\u \o \ts mirror image 1 (=101,
The necessany condition for chirality is not justthe presence of asymmeinc carbon aloms but the dissymmetry

of the molecule asad whole.
Element of symmetry and concept of molecular dissymmetry!
asymmetry and chirality.

D6 plane of symmew (o) =
ich bisects the molecule in WO equal halves in such away that each halt of the

Itis an imaginary plane wh
molecule is the mirror image ofthe other half.
W
R Emsh |
RFSH

Educatl
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Centre of symmetry (i) : s
on one side and produced an equal distance .

D7
A centre of symmetry is a point from which lines, when drawn
on the other side, will meel identical points In the molecule
U CH,
X O Sox
Pl A
CHZ I N CH'rvwm
cantra ety
L of 7 try absent
can be rotaled by 3607/n and lherqby prod
uce a

D8  Axis of symmetry(C,):
Axis of symmelry Is a line about which the molecule
molecule Indistingulshable from the onginal molecule. .
{ b S
¥
A
I | A
d

C, axis of symmelry

etry if when rotated through an angle of 360%/n aboyy !
dlcular to the axis ; the molecule is indlstlngulshame l
' |

C, axis of symmetry
DS Alternating axis of symmetry (S,) :
A molecule possess an n-fold alternating axis of symm
this axis and then followed by reflection In plane perpen

H

from the onginal molecule.
Itis also called Improper axis of symmetry

S,
Projection formulas in optical isomerism :
I structure in two dimension. In this projection four by -
he plane), one wedge (up the plane) and one dasp line

(I) Wedge-dash projection formula:
Itis a convenient way of depicting three dimensiona

of a tetrahedral molecule is shown by two lines (in t
(down the plane) S
down lﬁfffh, I p
Lo
up
(IT) Fischer projection formula : ; | ) ;
Itis also a convenient way of depicting three dimensional structure in two dimension.
(i) The molecule is drawn in the form of cross (+) with the chiral carbon at the intersection of hon'zonta] &

Rules for writing Fischer projection formula :
Yy

vertical lines.
(ii) On vertical line, main chain is taken with first carbon at the top. ] I verticaliin
(iif) The horizontal lines represent the bonds directed towards the viewer and vertical lines represent awa

from the viewer
Ex. (a) glyceraldehyde CH, - CH-CHO can be represented in two different Fischer projection as
I I
OH OH
CHO CHO
H OH HO H
CH,0H CH,0H
I I
® [Cﬂfpﬂfafﬂ Office: CG Tower, A48 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj)-324005
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Srereolsomerism —— m

(b) Alanine CH, ¢
Yo l'.I:-H _ COOH can bo represonted Intwo different Fisher projections as

NH,
sl COOM
H NH, M W\
CH, 3
”
E 1t

(Tlgl]n_lsu'.:w tlm rse projection formula :

ecu twed -

i e r: ;s] : rms;igztéynt;:m _?hbmire. from the right and projected on the paper. The bond betweean ihe
it e :;;k_ @ lower left hand carbon is considared (o be towards front and upper

(1v) Newman projection Formula :

(1) These projection formulae are obtained by ve
aloms.

(i) The carbon atoms near the eye |s represented by @ pointand
3 equally spaced lines,

(ill) The carbon atom further from the
by 3 equally spaced lines.

M . R
H .
H
Ex H\\ZHk "‘: ?1
H
H

Staggered [Newmf:tn)

fwing the melucule along the band joining \ne two carbon
\nree other atoms! groups atached \o Lty

ye is represented by a circle and \hree aloms | groups attached to it

Staggered (Saw harse)

: H HH
H H
Eclipsed (Newman)

Eclipsed (Saw horse)
e following projections as

e canbe represented by th follows.

Ex. 2.3-Dimethylebutan

CH
CH H H, 3
= s W i CHy
CH, H,C H
Tl ;
CH, H, )
nbe represented by the following projections as follows.

Ex. 2-Bromo-3-chlorobutane ca

\ Cl \
H S H,C —H H H.C 0
- 3 H H) H H:
cH, HC : H H,
CH?V Br

Br Br Br

tions have identical configurations

All the presenta

Educating for bottor O
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Configurational nomenclature in optical Isomers :
(1) D-L System (Relative configuration) :
mino acids by the help of enantiomers of
ed as D and the compounds with
are assigned as L.

This method Is used lo relate the configuration of sugars and a

glyceraldehyde. The configuration of (+)-glyceraldehyde has been assign
the same relative configuration are also assigned as D, & thoso with (-) glyceraldehyde

CHO cHO
il
H OH HO .\"“{5)
(R) CH,0H CH,OH
. _ L_{_}.gp,wmk:fehydﬂ
Oy xS o
OOH
COOH COOH i
H
HN H H NH, Maf
Ex. o CH.OH CH;CH:COOH
Liklanine D{+}sering L{(+)Glutamic acld .
the penultma
Sugars have several asymmelric carbons. Asugar whose highestnu mberedncﬂitf:::;qggésignp;ed asa El;i
carbon) has the same configuration as D«(+}gfyceraldehydc (—OH group on E iyceraldehyde is designated
sugar, one whose highest numbered chiral centre has the same configuration as L=
as an L-sugar,
CH,OH
| CHO
H Ho—+—H
— OH

CHO oo HE H
Ho——H H 2 Hes—ON.

% H OHl [H——=CH!

CH,OH

HO =
< H or] [oH—
CH,0H CH,OH CH,0H CH,OH &)
D-(+)-Glucose D-Threose L-Eryvose D-Frucioss B
projection : (Absolute conﬂguration)
signed by CIP nyle.

(IT) R and S configurations in Fischer
: ‘ 2, ~
Step I': The priorities of groups which are attached with the asymmetric C-atom are a
Fischer projection by two of even simultanegyg

Step II : The lowest priority group is brought (o the bottorm of
priority group to third priority group. Iftha

exchanges.
Step ITI : Then an arrow is drawn from first priority group to second Y _ PR
arrow I clockwise the configuration assigned to the projection is R & If it is anticlockwise the configuration
assigned is S.
)
CH,0H

(1)
s
Cla

F
| 2
Ex. (a) D‘(P'H‘, (b) Br
@) IR "
H CH,
@)

)

Corporate Office: CG Tower, A48 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj }-324005
Wabsils -~ www resonance ac in | E-mail © contact resonance ac.in
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e e e e e ————

(d). “WH OH (1

CH,0Hw®)

(4)

(e) () NH,

CH,CH,m

CHO @ =

- BIHOH,C

HOOC
-3

NH,
CH,

)
OH

f
CHO ™
H

{3
CH,CH,

(31 CHO—5—NH, ()

R

(II) R and S configurations in wedge-dash formula : (Absolute configuration)
Step 1 : Decide the priority of groups by sequence rule.
Step 2 ; Bring the lowest prior group to dasti by even simultaneous exchanges.
Step 3 : Draw an arrow from first prior group td second prior group till third prior group.

Step 4 - If the direction of arrow is clockwise the configuration is R and if anticlockwise itis S.

Converting a wedge-dash formulﬁ into Fischer projecti
Draw the Fischer projection formula havihgbqulvalenl configuration to the wedge-dash formula.

(2)
COOH

(4)H R

c
CH,

(a)
NH, (3)
(1)

Here the lowest prior

= (1)NH;

(2)
COOH

R
CH,(3)

H (4)

on formula:

group is already on dash, there Is no need for exchanges.

(1)
OH H Glﬂs.
(b) @)CHAG - CH’{@i = CH,—E‘P)—OH
H CH, OH CIHI H
(4)
NHMea
CF, CF, NHMe
R S
: (5 s s
OH
(c) Cl CH, = / @:‘:;-CH’ (d) Ph OH = / Q%,
cl “H Ph the
H Me
® |Corporale Office: TG Tower, A48 & 52, IPIA. Near City Mall, Tnalawar Rosd, Kota (Ra} )-324005
E - WhatN [RSONANGCE acin | Esmall © contact asonanca.ac in .
gﬁ%f?gﬂ?mﬂ“cﬂ"* :\:l?;: 1800 200 2244 | 1800 258 8555 | CIN UB80302R)2007PLCO24020
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e called enantiomers

D10 Enanﬂomerg .
Ee Stereoisomeary which are Non-superimposable mirerimages of each othera
< (ﬂ) 2-Chlombulane 3 {b} Gl’umse .
CH, CH, CHO CHO
H OH HO H
H
ct cl H HO H H OH
C,H, C,H, H—1—0OH Ho H
H—1—o0OH Ho H
Enanﬁomun—J CH,0H CH,OoN
D-(+} Glucose L'i‘*Gluc.og..,

L Erantomers =]
mic modification,

A mixture of °qual amounts of enantiomers is called a racemic mixture or race
A racemic modification is always optlically Inactive when enantiomers are mixed together, the rotation
te rotation Caused by

Caused by a molecule of ane enantiomer is exactly cancelled by an equal and opposi
er,

@ molecule of jis enantiom
pecify the racemic nature of the particular sample,
C

The prefix (%) isuseditos
e.g. () Lactic acid, or (d + £) Lactic acid.

D11 Racemic mixture :

.

D12 Optical diastereomers :
The optical Isomers which are neither mirror Image nor superimposable to each other are cajigq
dlastercomers. Diastereomers have different physical and chemical properties and they can be easjy

Separated by physical methods,

Ex. Let us consider the slereoisomers of 3-chlorobutan-2-of
CH, CH, CH, CH,
H cl (o] H Cl—1—H H——Cl
2l OH HO H O HO——H |
CH, CH, CH, CH,
I 1 I i v
-2-0l. In which (I & IT) & (IIT & I'V) are enantiomeric pairs, (1a
POsapjs

There are 4 slereoisomers of 3-chlorobutan |
mers in each pair are neither mirror Iimage nor superim

or(I&IV)or(II& IT) or (I & IV) all the Iso
cal diastereomers.

to each other. Therefore these pairs are opti
OOH QOH COOH COOH
H OH e H H——r—OH = -
H:,EOH o:—_—f—f:H HO——H H—1—"0H l
CH, CH, CH, Cts \
(V) |

(i
In which (I & IT) & (IIT & TV) are enanuomeﬁc

() (I
pair are neither mirror Image nor

There are 4 stereoisomers of 2,3-Dihydroxybutanolc acid

pairs, (I.&I11) or (I & IV) or (II & 1) or (I & IV) all the Iso
Superimposable to each other. Therefore these pairs are optical diastereo

mers In each
mers.

& 52, IPIA, Near Clty Mall, Jhalawar Road, Kota (Ra
fesonance ac.in
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Properties of Enantiomers & Dlasterecomers &

2 |
(1) Mol ropertles \ Enantiomers \ Diaslereomers
olecular formula \ Sam \ S
o amo
(2) Structural formula \ Som \ S J
o ama
a) ?sl&ou-chom'.cni formuin
clure formula with orieniation) Different \ Diftersnt
(4) | Dipole moment \ Samo | o 4\
|
(5) Physical propertias (m.p., b.p., dansity, —
solubllity, refractive Iindex slc ) Ssme \ DR J
6) | Spedific rotation \Dm‘"w sign bt i
same magnitude Different
Chomlcal properties

l (7) (a) with optically Inaclive compound Same \ oifferent \
‘ (b) with optically aclive compound \ Different \ Dht(erentJ

D13 Mesocompound :

r?ﬂ optical inactive molecule whose atleast one diastereomer is oplically active.
2 Mirror image of meso compoundis superimposable over each other & nonresalvable,
Molecule contains chiral centres & symmetry but oplicaily inactive.

Ex. Let us consider the sierecisomers of 2, a-Butanediol
CH,
CH, CH, \ HO H
H OH HO H ore= 7
HO H H OH \ -
CH, CH, W \ 1w z
1 I i\ Plane of symme'ry Plane ol symmetry

in all the possible isomers 1 & 11 are enantiomers put T & IV are not enantiomers since iney have plane of
symmetry and are superimposable to each other

Note :- All symmetrical compounds are supeﬁmposab‘.a 1o thelr mirror images.

Thus I & IV are {dentical & meso compounds.

Thus total stereoclsomers of 2, a-putanediol s 4. Two enantiomers and one meso \somer.

cooH
8
et i H ? Ho——H
R R e
H Me Ho——H
H 3 o COOH
(Meso) (Meso) (Meso) (Meso)

i ith mixture {hat is neither optically pur cavs e

soglc?f‘;mtt?: :;;i:;a::::tty of the mixture. it |s defined as \ne ratlo of its rotation to the rotation of P

sp .

enantiomer.
observed O tical rotation « 100

Optical purity = Tpfical rotation oI? pure enanuomer

/]
nce
maeaamg.w
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rolalion of + §.72, we compare thia rolation with + 13.5 rotation of

Stereolsomerism
Ex. If wo have 8ome 2-butanol with observed
the pure (+) enantionior

optical purity = 272 x 100 = 725,
That means 72% |s bure (+) 2-Butanol
- and 28% | I I
Total (+) isomer =72 + 14 = B86%, (-)Iisomer =51T‘3?m S
Enantiomeric excess :
To compute the enantiomeric excess of lculate th
a mixture we calculalo N6 excesn of predominant enantiomer as a
percenlage of tha entire mixture. The calculation of enantiomeric excess gives the same result as the
excess of one enanliomer ovar other
= 100

calculation of optical Punty.
- » ontire misture

-+ Optical purity = Enantiomeric excass =
Thus for above example optical purity = enanllomeric excess = d—¢ =72% &d+¢ =100%
80, 2d=172= d=86% & ¢=14 % (composition of mixture)
Ex. Cholesterol, when Isolated from nalural sources, is obtained as a single enan!lomorbThﬁ observed rotation a ‘
of a 0.3 g sample of cholesterol In 15 mL of chloroform solution contained In a 1! Vs e
~0,78°. Calculate the specific rotation of cholesterol. Asample of synthelic cholesterol was prepared consisting

entirely of (+) cholesterol. This synthelic (+)- cholesterol was mixed with some natural (-)-cholesterol. The ,
!
mixture had a specific rotation {uI: of —13°. What fraction of the mixture was (+)-cholesterol ? l
; ) 0.78
Sol.  Specific rotation, [a]} = ixC = 703 =39
1% ——
15
; observed oplical rotalion x 100 = =1 3_ %x100=33.3 %,
oplical rotation of pure enantiomer -39

Enantiomeric excess =

Therefore (+)cholesterol is of 33.3 % and (—)-cholesterol is of 66.6 % in e mlxlure.:.

Reaction of chiral molecules with optically active reagenfjﬁfﬂl:gﬂn;‘:z‘:l‘;ﬁOH) :
Resolution refers to the method of separating a racemic mixture into its enan d. This h.
Method : A racemic mixture Is allowed to react with another optically pumdo;:n&ogu;oihtand goﬁllégles a
racemic mixture Into a mixture of diastereomers which have different melh"% ar1@!r;:aomraclund-s These sy
These can be separated from one anoth 3r by conventional method of separation ’ Parated

diastereomers is then broken down to give pure enantiomers. :
Suppose a racemic mixture (+) A is to be separaled. It is reacted with an optically pure compound (+)B,

Thus the schematic diagram for resolution will be.

(H)A

(A + (+)B
Diasteareomers
()A(®)B] + (A B] (separable
| 1 |
[(+) A (+) B] -~ [)A(+)B]
(08 (-)A (+)B |
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