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STEREOISOMERISM

® The Brnch of Chemistry deall'n% with shudwe of hree dimensional
moleaudes s known as S’reiaadremislnf.

® The phenomenon of isomerism cused by different arangerent of
Ohoms of groups in apaee s known o Stereoisomenism , 0ndl
fhe  compounds shnwr'ngn phemmamn s lnown s Stereoiomess .

o Thee Molecules hawe 2ame shudural a8 well % moleclor formulos,,
bub  their thomic anung.mw i different .

@ @ O
c=C /,c—c\
@/ ¥ g ;

trons 1/2 - dichloroethane cis -1:2, dichloroethane.

Tyees OF STEREQISOMERISM

1

Conformalional Confgurational
JTsometism Jcomerism
Optical Tsomensm
Geometncal  Tsomesism
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OpnicAL IsomerISM

e Optical Tsomeasm 15 Q ‘fw}e of slerisomensm in which moleculeg
have the zame moeador and shuctwal fosmula but differ
in the way fhey interact wih plane-  polavised fl?)‘lf‘-

® They are also known az  Enanhomers.

OpTicaL Acmvity

® When @ plane polarised light s possed Hhough an. Ophcally
Adive Swshinee then It mlates the light i Clockwise ow
Anticlockwise direchon and fis  phenomengn is fmown o Ophiccd
Rotakion .

o The @mpounde ,&howlug_ Ophical - Achuty  are known as Ophwlly
Acive  (bmpounds .

Dextro )

LIGHT SOURCE % _— A._.. m
I - \ Rotalion 5

OrJinary Nicol Plane folans Levo (=)

Light Prizm Light

o Now, if fthe ompound mtates the lr'gm 1o Clockwise direchon, then
it is soid fo be Dedrorotafory (+)
o TF the mpound rolates the I'J'ﬂhl In  Anhclockwise dirchon , fhen
it ja said fo be lewrtay ()
o T the Il?hl posees undeviafedly , then  compound 1A Opfically Jnactive .
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ENANTIOMERISM
Enantiomesism IS nothing. but Ophice)  Tsomesism

Enanhoisomerism 1S d fosm of Stereisomensm N which madecules
erist as non- Superimposuble - mirror :'mages of eoch ofher.

These mimor 1'mq8e icomers are @llec] Enanhomers, .

|
CHO | CHO
| | |
H— C— o4 : OH — (i—- H
I
CHE.GH : m:UH
I
|

D- gluceraldehyde L- glyceraldehyde

e Now, If 4he @mpound =2howing, enanhomezkm [Olakes he
plane - polarised ight in clodawise direchon , then it s
soid fo be Dextrorotatowy (+) .

® And if in anhclodwise dlirechon . then it is sl fo be

Levorotahwy () .
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DIASTEREOISOMERISM

e Diasterepicomenism 15 0 Type Of Stereoiomenism Wwhere 1Somers
hae sgame moleadar fosmula and cr_mnechbihf of abms but e
not mitor - images of each other and not Superimposable .

® Unlike , Fnantiomer | diasteresisomers, do not howe  idenhial physicc)
or chemicl propees and offen  exhibit clifferent meJh'ng, poinks,
boill'ng, points and ~ reachiify .

I
COOH | (OoH
|
OH—T—H I 1\ Nl Y
|
H OH : N1 on
|
CHa0H | CHaO0H
I
|

DiFFerence  Benwen  Enanmomers € DiAsTErebicomers

PARAMETER ENANTIOMER DIASTEREOMER
e Number Of (hirl (enhres One Two ot More
® Mirror Tmuges Ues No
o  Superimposihon No b
o  Physical Propethies Same Different
& Chemical H'DFEI’hES Same Dlﬂéﬁiﬂf
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Meso (ompounD
® A Meso @mpound S 0 Sterevicomer thal @nlaing fwo 0%
more chiral cemters but i3 ophially mnactive dw fo an

intema)  plone of  &ymmelry -
® A meso compowd Can be divided ok two 2ymmehial halves ,

making. one half o mimor fmaﬂ,ﬂ of ofher.
o Thiz "gymmeny (s the molece fo exhibit intemal compensifon,

ma:lnin& that the optical rotahon of chiml cenhes cancel each
other Ouf .

(0oH

Tarmric Aap (Mexo Formt)
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ELements OF SymmeTRY

o Flements of Siymmekry fefers, fo the Qeomehsic fransfrmabions,
N which You @n move of dwangc the  position or  shape of
of on Objed so fhal it sl look the same.

e TF cotain symmely elements ae present , the molerule camnot
ghow Ophcal  ISomesien .

* The # key symmelry elements are -

O Plane of Symmehy

@ Centre of Symmekry

® Axs of S(gmme}ry

@ _Puane OF  SyMMemy
® A Plone of symmelry is on imaginary flat loe that divides
0 molexle or object it fwo mitror - images halves -
T you foid the Objed along thie plane , both sides woud
makch- perfectly -
o Th ophal Twmessm, if a molee hot o plane of  2ymmety .
# means the molecule 18 achiral .

/
!/
ff—"' Pane 0f Symmdn}
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® Cenwe OF SyMMETRY

® A Cenire of Symmely (also known as Foint of  Symmehy) 1
a point in a moleawle or object where every port hoy an
identicel ~ counterpart in the oppasite dlitechon ob the  Bame
digane -

® TF o molewle has cenfre of &ymmelry it cunnot be chil

() _Axs OF SuMMETRY

An Axis of aymmetry is an imaginary line aswound which an
objet of molewle @n be folled by a @i angle and It
sl looks the mame .

] el R ppp— | —

4
Y
3
3

VIDEOS : ) IMPERFECT PHARMACY



CviraL  Morecuies

A molele s Chiral if 1t @mol be superimposed on s
miror image - |ust like (e and right hands .

These  molecles lack a plane of &ymmehy and usually have @
Chinl  Gotre Ca carbon olom bodd fo 4 Gabon difrent qroups)
These molecules are  Ophially Achve

AchirAL  MoLeculEs

A molecle 1s achiad IF it cn be SU.FeIthpP:SE’d on ik mirror
mage .

These molecules have a plane of Mmrmhy of e of ,%ymmelry
Moking them  Ophically  Tnachve -
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DL SvSTEM OF NOMENCLATURE

The DL System of Nomenclahwe i& a way fo des:'ﬂnak the
configurafon  of  chiral moleles , pasticularly  amino - acid and
sugals based on their similazity fo the feference  molecule

glqcaalddlqde ;

Rues For DL SvsteM

o Dow the Fischer Projection for the gven molecle.

* Amange the moleks o hat the most oxidised group is af
the “op.

o Now look of the lost chiral Casgymmehic) cbon in the chain.

® Now chek the podlion oF OH, NHa groupA

= If the -OH group on the lost chirdl carbon iz on dhe RIGHT .
e moleale is in the D- configuralion .

- TF the -OH Qroup i on the LEFT, dhe moleade (s In The
L- mnﬁgu!ahon.

CHO CHO
H —+— OH R0 —————H
HO —T—H H—————0H
H—1—"%H HO H
H—T— oH HO —T—H
CHaOH CHqa0H
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ExAMPLE

® D- Glucose © The -0H on the last chiral corbon 13 on n‘ah’r.
® |- Gluwse : The -OH on the last chicd cubon is on left .

Key FeaTures

e Tt doe not @respond o gph‘cal ad;h.'w (+or-)
® Some D compouncls are dex}mmlu}usy (+) € some are leworolaosy )
® EBxomple ¢ D-gluase & (4) bt D- fruche & ()

ImportAanT Note

e DL System bosiclly ar_Relglive - (bniguuhon .
o The O/L system is.an impostant @nvenkion I Omanic  Chemishny

especially {or _namin Sugaus and amino acids , by it s now
often rEpIared b? lg—s System i modern dlemigh]f_
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RS SysteEM OF NOMENCLATURE

o The RIS system s a modem and aystemahic way of naming chiral
moleales basad on spahial ﬂlfﬂﬂﬁﬂ‘ﬂéﬂf of abomz amund a chiral
Cenlre .

e T} woes developed by @hn, Jflgord and Prel‘og_ and s usad o
delemine the oboluke mnﬁ‘gmafbn of Chid Molexules .

® Unlike the DJL system, which Is specific © sygars & amino deidk,
the RIS sSyslem an be applied o all chiral compounds .

Rutes For RIS SusteEM
o Tdenlify the Chird (enter.
* Asigred puiosiies base]. 00 alomic number
o The higher the alomic oumber , the thha the - prioaity -
[ ]
@

Example - By 7 Q120> N > C> H.
T the fozt g in e two groups i The ame , look of
e nedt aom in the chain unhl a difference & found -
o Dowble bond or fipe bond in freated a% F the dlem K
duplicated 05 Tipticoted . o
o The lowest paionity group #hould be on vetial line .
o Dow a cuwved amow fom pricsly 1— 2 3.
® Tt the amw Moves clockwise , the onflqurahon 18 R (Redus) .
o Tt the amw Moves anhiclockwise , he cunF.vabbn s S (Snider) .

H Clockwise Rotahon

@ 0—\—011 ®
%‘ @- 9- Chlorgbukanol
3

~
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Seeciar  (RsES

* It the lowest pmomty grup lies on howonted plane inglead
of Ueshial then whalever configquiahon @mes, just rvere
it .

- I motahon appears R . assign S

- T motahon appears S asr_:iﬂn R

H 0H®

Anticlockwice 4

Tmpottance 0f RS System
o TF i» o universal gystem thal applies fo all chid moleculer not

Just biomoleades .
o |} P‘muidf& on obolule mﬂﬁgulolfbn fother than o relohve one
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Reactions OF CuiraL Moiecuiles

® (hidl molewles @n undeigo vanous chemical feachons |, often
leading fo products - with specific S%Uemhemw.

® Chiral” Molecwles generally give 3 fypes of chemical ~feachionss .

Q@ Retention

@ Inveon

@ Raemizalbn

() __Rerennon

Reterhion reachon refers ' a reachon where the  configurahion
CRor &) of chial centre femaing he some qfter the readhon .

Mmeane.  Stereochemidty of  chirl Moleaule ls fefained .

GHs (eMs
H
Q‘H
/b NaOH /L‘\““
4 OH CH
(Hs ®
@ 2 - Chlorobulone ® 2- Bianol
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@ _TnuersioN

An Tnuversion feachon in 0 chiral molewles fefas o he process
Where Fhe (ﬂnhqumhnn (Ror$) of a chiml centre |s

veversed  QAller the reachon |

iﬂs /C,Hs
TR C— Br __kMi_._ HO — c(mm,_,
HC Hs
@ ©)
GHs (aHs
H CH@ “‘Eﬂ" g? H
Br OH
® @
® - 2- Bromobutane © - 2-Butnat
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@ RecemizanoN / Recemic Mobiricanon

® Reemizalion 18 a poes in which an ophally achive compound
converts mh a  reeemic mixtwe , which  containg é'quaJ amount
of both enantiomert (R € § foym) .

® Gine the fwo enantomers mlate light i opposite ditechons,
the net ophal achuy beomes  zero .

CHs I
(Hsy : Oh
' | J
C | P
T AN Ho %,
\.@/ OH : l %
| H
(s : CaMs
|
® - 2- Butanol © -2- utanol

(R) 2- Bromobutane
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LREsownon OF Recemic Mmunﬂ

® The Resoluhon of reemic mixure fefen b the pwees of Se;mnhn%
0 reemic  (50:50) midwe of enankiomers intb s individued

ophically Qchive  (oMponents .
® T} Involves '{?Jflnwing_ hmicrues :

@ _Mechanicl Separation
o Mahanical separahon is one of the ewliest mahode used fo
wsolve  fecemic  Mixures -

o Ths dechnique fels on physiclly separabing. the crydals of
individual ~ enantiomers based on different  Shapes .

Process
e The mixwe iz dllowed fo cryslolize Slowly under @nholled @ndihons .
* The ayafaks are examined under  Microstope -
o The |ndividual enanhomesic czyﬁ,}al& are Pncked oul U&Ihg, a fine
needle  oOr fweezers .
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(@ CHEMICAL SEPRRATION

o (hemicol Sepasahon IS one of fhe most ommonly used methodl s
o sepamk a feemc mixhue -

e Tn iz a0 chid resn!uina agent i Used fo (@nvert enanhomers,
inbv  diasterepmers -

® Diostereomes have different phbw'qu propefh'eg, al!ounhﬂ_ sepa!ahbn
via Cn#.%fallizah'ﬂn or Chrama}oﬂmphq-

* The reslving. agent is hen  removed fo obtah  pute
enanhomers -

(® EnzyMATC SEPARATION

o Enzymahic Separghion 1% @ hr'ﬂhh/ selechve methed o &Fumbrgﬂ
o feemic Mixwe ol jis individucl enanhomes uaing  enzymes .

® [nzymes are b-‘doaiml Calalyzts +ha! oflen  exhibit sfemi]ecliuik{,
meanin -1haf feact pud'euenhal!q with only one enankomey  while
leauina_, the other uncbangd

(@) (HroMATOGRAPHIC SEPARATION

o Chmmobgmphic Sepaiation 2 0 Poweiﬁd method o Separh
aantiomera  fom a  feemic  Mixtue uam& Chiml Sfahbmy ases
in HPc , TLC o Gos Chiomakography -

® (One enankiomer bindz more shanglq csp , whie the othe

elukes  foster .
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ASYMMETRIC SYNTHESIS

o Asymmehic Synthess s definel s nvesion of an  achiral
C gymmelric) @mpound Mo o chiral  (@ymmemc) @mpound in
Luch a  way hel one enankomer precdominales  over the other .

COoH
[ H CocH
: Brucine I |
HC — ’C—— Gits  — =+ Hif — (1;— B - C-on
2 2
CooH & CooN H
(s) (R

E‘]'hlp" Ndhl,fl Malonic H‘Ud 557. 4s7.

Tyres OF ASSYMMETRIC SYNTHESIS
They are of two Hypes -

D Poial Azymmetic  Synthesis

@ Absolute Asymmelnc  Synthesis
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@ ParnaL ASYMMETRIC SYNTHESIS

® faial asymmemnc synthesis produces o chiral  product wih  an
exces of one enanhomer , but nat  exclusively .
® A mixwe of enanfomer & fosmed with one baha_ mose  abundant .

CooH " (oK
l Bucne ) 1
HC—C— GHs —» HC—C—0f + HL—C—GHs
g | -0y | |
CO0H A oy H
(s) CR)

SsY. usy.

0~ Methy! bulyric add

Ethyl  Methy|
Maolonvc Acid

@ _Pbsolute  ASSUMETRIC SUNTHESS
Absolute Aaymmetic  Synthesis  creakes only 1 Sperific - enanhiomer
directy fom on achind - motesial

(Hs Ot
(!3 0 . — é 0
| o ladie Aad H 1 H
CooH Dehqdemasc Coot|

O
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