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STEREOISOMERISM

® The Branch of Chemishry deah‘ng_ with studwe of Hhree dimensional
moleales 15 known ag S’rereodwemislnf,

e The phenomenon of isomerism aused by different  crangement of
Ofoms or groups i 2pace i known as Slereoisomenism , and
the  compounds sho.wl'ngL Phenorhenon i fnown ox Stereoomess .

o Thee moleles hove 2ame shucwal o8 well at molewlor fommaog,
bul  their othemic anungenncn% i different .

N @ @
C=C _ /C=C\

H H H

trons 1,2 - dichloroethane as - 1,2, dichloroethane

Tyees OF STEREOISOMERISM

1

Conformalional Configurational
JTsomerism Jsomerism
Optical Teomedism

Geometncal  Tsomexism



OrticAL TsoMERISM

e Optical Tsomersm 15 0 fype of sterisomensm in which Molecules
have the 2ame moleadr and shucwal foomula but differ
in the o fhey interact with plane-  polavised hghl.

® They are also fnown az  Enanhomers .

OemicaL Actvity

® When @ plane polarised light 1 possed Hhough an - Optically
Acive Substance hen It takes the ,l'gh% n = Clockwise 0%
Anticlockwise ditecion  and Hhis phenomenon is  known ax Ot
Rotation .

o The compound& ;showm% OPh‘cal Hch‘uih/ we known ax Oph"cal!«/
Achve  (bmpounds .

Dextro @)
LIGHT SOuRCE — A_., - a @
\ Rotation v

Odlinany Nicol Plane Planc] Levo (-)

Lighi Prizm Lt‘ghf

o Now, if the cmpound tates the h'gh% In Clockwise ditechon, then
it is said fo be Dexrorotalomy ()
o If the mpound rotates the h‘an} In  Anhclockwise dlirechon , then
t js sud fo be lewrtaowy ()
o IF e light poseec undeviotedly , then compound 1% Ophically Jnactive .



ENANTIOMERISM

Enanhiomerism 1S no%in? but  Ophca)  Tsomesism

Fnonlioisomerism s @ fosm OF Sterevisomensm In which mdlecules
enst as non- Superimpowble mirror fmageg of eoch Other .

® These mimor l'mqge Isomers, are @llec]  Enanhiomess, .

I
CHO I CHo
l | |
H—¢— oH : OH — ?— H
l
(Ha0H : CH:0H
I
|

D- glyceraldehyde L- glyceraldehyde

e Now, Tf the compound =howing enanhomesism Olates he
plane mlan'sed h‘ahf in clodawse direchon , then it s
said fo be Dexrorotalowy (+) .

® And if In onhclodkwise dlirechon . then 1+ Is sad fo be

Le»oroh}w (-) .



DIASTEREOISOMERISM

e Diasterepicomenism 18 0 Type of Sterevicomenism where  1<omers
hwe game moleador foomula and connechivity of aloms, but e
not mimor images of each other and not Superimposable

® Unlike , Enantiomens,, diastereoisomers dlo not howe  idenhial ~ physical
or chemicl properhes and offen  exhibit clifferent malh'ng_ poinks,

boih'n% peints  ond reachl/ih/.

|
CoH | Q0oH
I
OH——H : H ——OH
W o : H oH
I
|
|

DiFFerence Berwen  Enanmomers € DifsTerenisoMers

PARAMETER ENANTIOMER DIASTEREOMER
o Number Of Chiml (enlres One Two or More
® Mirror Images Ues No
. Superimposihon No | No
o Physical Properies Same Different
o (hemical Froperhes Same Diferent




Meso (ompounD

® A Meo (Dmpaund IS 0 Sterepicomer thal  containg fwo 0F
more  chiral centerz  bub 1 ophcally inachve dw fo an
intema)  plone o ymmefry -

® A meso wmpowd can be divided 1ok two gymmehial halues ,
making. one half o mimor a‘magx of other.

o This ~ zymmehy (s Hhe Molecle fo exhibit intemal @mpengodion
meam‘n% thot e ophical rotahon of chitl cenhes  concel - each

other ouf.

(OO0H

Tarmric Acp (Mewo Form)



ELements OF SymmeTry

o Flements of Symmetry fefr fo the Qeomehsic. fransfomakionss
N which you @n move of changc the  posiion or  shape of
of an Objed s0 that it shil look the sqme . '

o T cetain sv.,mmd‘n/ elements are pbesenF . the molecule connot
ghow Ophcal Tsomewism .

* The # ley ,sqmme}n/ elements are -

O Plane of Symmehy

®@ Cenlre of Symmelry

® Axs of Sqmmehy

@ _Puane OF  SyHMERY

® A Plone of gymmelry is on imaﬂjnar\, fiok toe thot  divides
0 molele or object ik two mitror - images halveg .

o Tf \Jou fold the  objed along_ thig Plane, both sSides  would|
makch - perfectly -

o Tn ophal Tomewism, if a molale hos o plane of  &ymmetny .
t meanzg the molecule 2 achical .

///—" Pare of Smeeh/



@ Cenwre OF SyMMERY

® A (entre of Symmelry (olso known an Point of  Symmehy) i
a point fn a molewle of object where every port has on
idenbl  unterpart in the  Oppadte clitechon ab the  same
didane -

® IF o molewle hos cenre of &ymmehry it cunnot be chid

H cl
x4

N~o
C=xC
[ I N\
Cl H
(entre
of
Sqmmehf

@ Axis OF SyMMETRY
An  Axis of zymmely 18 an f'maﬁu‘nan/ line aound which an
objet of molerule @n be rolued by a @i angle and it
shill  looks the gome .




CHirAaL  MoLecuies

® A molele s Chirad if It a@nnol be superimpased o fts
minor r'mage - |t like lefi and n'&h} hands, .

® These molecules lack a plane of Zymmehny and usually have G
Chimd  Gatre  Ca carbon ofom bonded fo 4 Gaben difrent qroups)

® These molecules are Opheally Aetive

ACHIRAL  MoLECULES
® A moleule s achia IF i @n be Supen‘rnpnsaal on iks miror

mage .
o Thee moleales have q plane of /%t/mmehy o (ente of &/mme*ry

makl'ng. them  Opticlly ~ Tnachve .




DL SYSTEM OF NOMENCLATURE

The DL System of Nomenclalwe i& a way fo desngnak the
configurafon  of  chiral moleates , pasticularly - amino - acide and
Sugals, based on ther s«'mi!avilh./ fo the reference molecule

glqaaaldehydc :

Rues For OL SysteM

o Dpw the Fisher Pojection for the Qiven molecule .
* fimonge the moleles so that the ” most oxidised group i af

the :
o Now look at the lat chiral Cassymmesic) Caibon in the chain.

® Now chek the podlion of OH, NHa groupA

- If the -OH group o the lost chirdl cabon g on the RIGHT
e moleade is in the D- configurabion .

- IF the -0H Qroup i on the “LEFT, the moleale (s In The
- a)nﬁgmahon.

CHO CHO
H—1—0H HO H
HoO —1—H H OH
H— HO H
H—T— oH HO H

CHa0H CHa0H




ExAMPLE

e D- Gilucose © The -OH on the last chiral corbon 13 on n‘gM.
* |- Gluwse : The -OH on the last chil aubon ig on lef .

Key FeATuReS

Tt doec not rrespond fo oplicol adq‘u.‘h/ C+or-)
® Some D compounclas are dexhoro () < some are lewrolalosy ) -
® Bxample © D-gluase & (+) bt D- fuche & (5

TmporTANT NoTE

o DL System basially ar Relahive (onfiguahon .

® The O/ cyslem is an impostont contenton i Organic - Chemistny
espedially for namn’ng_ sugus and amino acids , by it fx now
Ofen  feplaced by Kls Syskm in modern  chemisiny ,




RS SysTEM OF NOMENCLATURE

o The RIS system s a modem and systemahic way of namin chira)
molecles  Dasad on spahal anangemenf of aboms arund a chiral

Centre .

o T} wos deueioped by G@hn, Jﬁgold and Prelog_ and Is usad o
defermine the abcolule mnﬁgwah‘on of Chird Molecules .

® Urlike 4he D[L system, which Is specific fb sygars € amino acick,,
the RIS system an be applied o all chiml compounds .

Rues for RIS SusteM

Tdentify the Chirdl (enter.
Assigned poioslies  basel 0 alomic  number

The hig,her the olomic number , the hu‘gha the  prioity
Example - By 7 Q120> N> C7 H.

TF te  fsat abm in the two groups ik the zame , look ol

the next akmn in the chain unhl a difference & found -
o Dowble bond o fige bond i fested as If the aom B

duplicted 05 frpticoted| .

o The lowest pronty group ahould be on vetial line .

o Drow a cwved qow fom pricly 1— 2 3.
® Tt the amow Moves clockwise  the onfiquahon 18 R (Rechus) .

o Tt the amw Moves dnhiclockwise , the conﬁgwuhbn s S (Shider) .

@ a

H

Clockwise Rolahon
OH @

@- 9- Chlorobutanol



SpeciaL  (RSES

o It the lowest primty goup lies on howzontol plane  inglead
of Ueshwl hen whatever configurahon @mes, yust reverse
it

- IF  rotohon appears R . assign S

- IF rotahon appears S, a&ign R

Anhclockwice 4~

Tmportance Of RS System
o Tt i» o unversal gystem that applies fo all chiad molecules not

Just biomoleaules .
o | P‘o‘ouid& on cbwolute Conﬁgwodbn iher than o relohve one




Reactions OF CuiraL Morecuies

® (hirdd molecwles @n undergo vanous chemical reachons  often
leading fo poducs  with  speific S+€I€’OCh€mf&|T\/.

® (hiral” Molecules Gererally give 3 fypes of chemical  reachons, .

@® Retenhon

® Inversion

® Raemizalbn

() __ReTenTION

Retenlion reachion refers ' a reachon where the  configusahon
CRors) of chial centre remaing e same qfter fhe reachon

meang, Stereochemidy of  chiral molewle s retained .

GHs (aMs
H \H
.\\\\\\\\\\ NGOH ' A
d] O4
CHe (Hs

® 2- Chloobulane ® 2- Buanol



@ _Inuersion

U S‘ ! Fa
l “ ‘h '\ R ‘\ '

veversed  Qfer the reachon .

CaMs
\ :
H e €= Br . /
"o - C""’"lm"
HC \
(Hs
@
® 6))
(aHs
, o . @
H
Br OH
O
Q)

® - 2- Bromobutane © - 2-Butw
- 9-Bubunat



@ RecemizanoN / Recemc Mobiricanon

® Reemizaion 18 a poes i which an optially ackive (ompounc]
convets b a  reeemic mixiwe , which (ontaing equaJ amount
of bpoth enanhorers (R € S foxm) .

® Gine the two enantomers Mlate th i oppesite  ditechong
the net ophal a(h'uih/ becomes  zero .

CHs

=
o
\
o
N
=N



LResoumou OF Recemic MlXTUREI

® The Resoluhon of feemic mixtwe fefess b the  prress of semnhr%
0 reemic (50:50) midwe of enantiomers info s individual
Ophcolh, acive  (omponents

® T} involves -F‘Ol!owing_ ’rethm‘o(ues ;

@ _Mechonicol Separation

o Mahanical separahon 1s ore of the earliest methoda used fo
Yesolve  fecemic  Mixiures -

o This dechnique relies on physially separahing. the  Crydala of
individuol ~ enantiomers based on  different  Shapes .

Process
e The mixwe iz ollowed fo crysicdlize Slowly under @nholled  @ndihons, .
® The .ay&l'alﬂ:. are examined under microswpe -
o The |ndividual enanhomexic (rbuial& are Pl‘cked out usy'n} a fine
needle or tweezers .



(@ _CHEMICAL SEPRRATION

o (hemical Sepasohon IS one of the most ommonly used method s
fo separate -0 fetemic  mixture -

e In thia 0 chid resolw'na. agenf s Used fo  @nvert enanhomers
fnto  didsterepmers -

o Diocereomes have diflerent physicad properties , - dllowing. gepatation
Via Cuj&’m!ﬁzah'on or  Chromalugrophy -

¢ The resolving agen} I5 then removed fo obtah pure
enanhomers -

(3 Enzymamc SEPARATION

o Enzymalic Separglion 5 a h!'ghh/ Selechve methad fos segwuhn%
0 feemic Mixre ok s individued enanhomess using.  ereymes, .

® Fnzymes are biologiml (olyats Hha) ofien  exhivit  stereoselechvity .
mepning they  fead poefesentiolly with only one - enanborney while
leauin& the  other unchangld .

(4 (HroMATOGRAPHIC _SEPARATION

o Chromabgraphu‘c Sepwiation 2 O Powdﬁd method for Sefnmhnﬁ;
aantiomefa  fom a  femic  Mixture u&u‘n% Chirad S+a}bm/ ases
in HPLC |, TLC of Gas Chiomakography -

e (One enanhomer binds more shanglq csp , while the other

elutes  faster .




ASYMMETRIC SYNTHESIS

o Asymmebic Synhess s dehnal 8 @nvession of an  achiral
C symmelnc) @mpouwnd - I d chiral  (asymmetnc) @mpound i
Luch o way thel one enaniomer predominates over the other .

COoH
, 7 CooH
Bricin |
HC — C— GHs  ——— fic —C— GHs + HE— C—Gis
~ (02 | |
CooH A COOH H
(s) (R)
Ethy! Methy! Malonic Acid 551, 457.

Tyees OF ASSYMMETRIC SYNTHESIS
They are of fuo fypes -

@ Parial  Asymmelnc  Synthesis

® Absolute H&/mmdn‘c Synthesis




D ParnaL ASYMMETRIC SYNTHESIS

o fahial asymmelnc synthesis produes @ chiral product with ap

extess of One enanhomer , but not exclusively -
® A mixtwe OF enantomer i fosmad with one tm& mose Obundant .

CooH H oK
l Brudne ' ‘
H?.C —C—GHs —— HC — C— OHs +  HL—C—GHs
' -0 | [
CO0H A (ooy H
(s) CrR)

SsY. usy.

Malonc Acid 5~ Melnyl bubyic a0

@ Pbsolule  AssuMETRIC SUNTHESS
Absolute  Aeymmettic  Synthesis  creates only 1 Sperific - enanhomer
difecty fom on ochiml  modenial .

(Hs Ha

|___ Yeast - ’

,C"O ladie Ad H— f'_o”
CooH Pehydrogenase Q00|

( Purovic Acp ) @
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