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GEOMETRICAL IsOMERISM 

The compourds hauing he Aame mole cula oomula and conechuity of 
atoms bu ife in he spaal anTangment of goups arourd a 
ngid srucue, uh 

Isomenism. 

H 

C= 

¬ 

C's -2- bu'ene 

CONDmONs FOR GEOMETRICAL TsOMERISM 

HE 

(trang- 2- btene 

The otahon should be restoicled aoud double bonds or qycic 
ompounds 
for o mdecule o etibit geometrial isomenism eoch abon of the 
(=C double bond must hawe tuo cliferent goups atached 

Such as double double bond or ong. yslem ae knoun 

as Geomeical Isomets the phenomenon is knoun as Geomeical 



NOMENCLATURE OF GEOMETRICAL IsoMERISM 

Follouwing. nomen dlalue sstem ale usd tos naming of Geometacal 
Isomenism 

O cis f trans nomendahwe 
@ E Z nomencahwe 
9 Syn e Ank nomendaure 

0 cs trans NomendaBuse 

cis- trans omencdaBue is usRd to descbe the spahoal arangement 
qpups around a double bond or within a cycic of abmg .or 

&ystem. 

@) cis- tans in Alkenes 

" is -Isomer The same of similas groups are on he game sid. 
of the doube bond. 

tans- Iaomer The ome of stmilau qoups aue on opasik Sid. 
of he doube bond, 

CHs 

H H 

CCs -2-bulen) 

H CHs 
rans -2- buene 

" In cis-Bet-2- bukene both mehyl groups are on ame sidc 
" h tran8- 2- butene he metyl groups ae on oppasik side. 



s- tans in Cyclic Compourds 
Due b ngjdiBy of ring, cis- tans jsomesism also applies o 
subsiButed aycdoalkanes 

" cis Isomer : The subshtyents qre on the 20me 

" trang Tsomer : The subshluents are on opposik foces of the oing. 

CHs 

faces of the ding. 

Cs- t2 dimeylcyclohexane 

CHs 

ing 

tans- t.2 dimehyleydohexan 



E Z NOMENCLATURE 

The E-z uslem is a precse mehod fos noming. geomeical a tor jsomes 
of alkenes when 4 diferent groups are atached to the double 
bonded Carbons 

Sazs b Asn E-z Conßauaken 
Tdenhfy the C-C double bond 

ohn- Ihgod -Preog ( cIP) pnionihy ules to 
posihon of subshkuenls. 

Now assign pnopoihes o each qroup on the double bonded Carbons 

by using. CIp nules 
The gop wth hi�er dhmic no gels hgher poionty 
II here IS .a tie , ompre the nert set of abms In the chain . 

" Now 

C 

" Z- somer" Zusarmmen Tagether) : The higher poosly groups 

Br 

CI 

" £- Ismer ("Entgegen"= Opposite): The higha paionty goupe are 
on he oppasitk sides of the 
double bond . 

(z-form 

H 

are on the some side of 
the doubHk bond. 

Br, 

E-fom 

This ystem follow 
deBesmine the relahie 



3) SVN - ANI SSTEM OF NoMENCLATURE 

Syn- Anti system of nomenclalue is Usac! too compounds which 
haue C =N or N=N doutie bonds. 
The nomendaBue is mainly usel in the (ase of : 
Oximes ( C= NOH Compounds) 

-R Aldon'mes (R-H = NOH) . R can be allyl or ayl group. 

GHs 

H 

C=N 
OH 

(Syn- bemzolcdehyde 

/ 

"h he cbove example, he 
H atom and OH group we on 8ame 

are on opposite sids. 

sHs OH 

(Ani- benzoldehyt1 

somer ia named as Syn, when 
side and ani when they 



METHOD OF DETERMINATION OF ONFIGURATION OF 
GEOMETRICAL ISoMERSM 

The conhiqurahon of Geomehical Isomenism can be detsmined by 
using. vaou& 

O Physical Methads 
Chemical Mehods 

PHVSICAL METHODS 

Nelting. e Boiling oints 

" C's Iomers : Oen hawe louer meling points e higher boiling points 
due b polanty. eq: Cis 2- bu~ene : BP ~ 4c. 

" Trang- Isomers : hey Uualy les polar, haue hgher mling poinks 
and louet boiling points. eg- trong,- 2- butene ~ 1C 

Dipole Moment Mensument 

C's Isomer : They usually hawe a net clipole moment 
more polar 

making them 

eg- : cis 1,2-dichlooeth ane : Dipole Moment t9D 

Trons TGomer : Dipdes oten anel out , hence they ae unaly 
non pdar or less polar 
eg: tans -1.2-ditlooethane : Dipole Moment 00 



O Soubliy 
Gs 0somer ae 

" = Maleic acid 
" Fumasoc Acid 

HEMCAL METHOOS 

@ Selechive Reaciong with Rqents 

typicaly more 
9 g/ 100 mA 
0tq/ t0om! 

Cs R tang jsomess ead diferenthy with certain reagents . 

coser groups 
" cis- alkenes generaly eadt Poster n halogenahon de to their 

6 ydizahon or Ring Aosmahon Rexdhions 

Side 

cis- isomers esily wndergone cycizohòn eachiòn compare to 
trans - isomers beuse the tuo reachive goups 

soluble than their motching tang iomers 
Cais feom) 
Ctans fosm) 

Con esily ome 

H. COOH 

Maleic Aid 

C0OH 

dose togeter . 

-H20 

H 

H 

C 

Rame 

Maleic Anhydide 



CONFORMATIONAL soMERISM 
Confornahonal Isomensrm Calso known ca Rotahondl Iomessm) is 
a type of Stereoisomensm in which mokeules with the Same 

mdecular formula and omehuity differ only by otahon aourd 
a singke bond. 

Conformahonal Lsomers are Titerconetibk withod breaking, any bonc 
The most common exomple s Ehane which has staggered and 
etipsed onfoonahons 

CHs 

Ethane 

CH3 

H 

H 

H 

H 

Eclipsed 

H 

H 

H H 

H 

H 

H 

H 
H 

Staggere) 

H 



ONFORMATIONAL IsoMERSM IN ETHANE 

Confronahona! Isomensm in Ehune refers b the different spahal 
amongements of the abma in Ehane molecule CGaHe) that 

esul foom rotahòn around he Carbon- asbon cdoubte bond 
Shgle bond . 

kEy PoINTS 

" h Ethane the two aubon abms ae onnectecl by o bond, which 
llows ee rotahon. 
As one meBhyl group (CHs) roates relahve to the other , aiag, 
Confoomahong are foomedl 

" They are of mauinly tuo types 
O Staggered Confoomchion 
O EcliFsed Confaomaton 

H 
H 

HH 

H 

ecipsed 

HH 

erilpsecd 

H 

H 

H 

staggered 

H 

H 

H 

H 

H 

staggered 

H 

eclpsed 

H H 

H 

H 

H 

H 

H 

stoggeed 

HH 

elhsed 

H H 



@ Stogg eied Conftomahon 
Staggered onfosmahon in elhane s when the hydroqen chme on 
the tuo carbon aoma are os fa apart as posibl. 

" J is the most stablk foom 

Edipsed onfoomahon 
Ecdipsed onfosmahon a when the hycrogen abmg on the tuo 
Cubon atoms ae direcly In line wlth ech oher. 

" I is les stable due to repulzion. 

E E 

120 

E 

200 300 

Cegres of Rokaton 

S 

Eclipsed onfoomahons has hiher higher enegy 
Staggeed onfoomahons has lower energy 

E 

3600 



CONFORMATIONAL TsoMERISM IN n- BurANE 
" Confosmahongl Isomensm in n- bulune refess b the dileen to 

spahal arTungements of its abma that raul! foom the roaon 
arond he ental Carbon- bon singk bond CC-G). 
n- butare has the sthuc°e : Hs - Cha- Ha-Hs CH3 
Rotahon aound a-Cs bond creates unous Confomahong 

The main onfomahons, are 

H 

@ Anhi onfosmahon 
Gouche onfimahon 

© Ecipsed Confiomabon 

CHs 

n- butane) 

ts 

H H 

fully Edipse 
(eckhsed) 

0° 

H 

H 

CHs 

Gauche 
(stoggeed ) 

= 600 

H 

H( 

(Hs 

CHa H 

H 

fortally Ecipsed 
(edlipsed) 

200 

H 

CH 

CH9 

CH 

Anh' 

(staggeed) 
180 



Anh- Confosmahon 

" The tuo methyt (-CHa) groups ae pashioned cpasite to ean other. 
This is the most stbe confromahon. 

Giouche onloomahon 
The tuo methyl goups are &0 apart. 
This Confuomahon s ess stable than anh- conformahon . 

OEclipsed Confomahon 
In this melhy| goup: dign diecty behind enh oher (o o 190°) 

" I is of two typs : 
Purtialy Erlipsed : 120 

folly Edinced 

ENERGy PROFLE 
Lowest 

Hignct 

: 0° (least stuble) 

: Anh- oafonahop 
fully Erlipsel Gnfosmahon 



CONFORMATIONAL TsoMERISM IN CyeOHEXANE 
Confosmabonal Isomenisrnin cydohexane rekr to difeen! Ahaye. 
that cydohexane can adopt due b rotahon of ite singk bonda. 
These confomahons helps the molccule to awojd stauin e stay 
Stoble 

Half Chair 

Chat Conformahon 

Stability Ihgeases 

" I looks like recining. char . 
There is no angk stain in this fosn 

Boat 

Boat 

" F is mast stble ommon tosm. 

onfoomahon 
" I /ooks ke a boat 

Tuist Boat Conformahon 

Twist Boat 

"I is les stoble tosm hauing higher energy 

"I is o twisted vesion of boat foon. 
More stable thun boat fon 

Chair 



kaif Char Gnfesmaton 
I s the least stoable Confosmahon of cyclohexanc 
I qucly conuerts into either a char os boat fosm 



STEREOISOMERISM IN BIPHENVL oMPOUNDS 

Stereoisomeism in Bephenyl compouncs occue when two benaene 
aing's e Connected by a single bond ¢ cetan cndions pswent 
them from rotaing frely aound that bond. 

re 

NO 

kEy POINTS 

COOH HOOC 

O Reshicted Rotahon 

of boh oings . 

0Aropoisomenism 

a 

Enonhomes of S6'- diniobjphen yl - 2,2,-diatboxylic aicl 

NO, 

CoOH 

we no hìol (enhes 

QN 

The C-c bond in bipheryl Crd rotaBe toeely due o the presene 
of lage groups ( lke - NO2, - Cits, Br) dt he ortho poahons 

HOOC 

(When rtahon is resticed, the bipheny| Can enist ca non -
superimposcbe miror images (enarhomer) , euen though there 

This is a type oF Atropoisormensm , a tosm of stereoisomers,. 



CONDITONS FOR STEREOISOMERISM. 
Bulky subshBuents at otho posihong on bah ongs. 
Restoicted rotahon aroud C-C bondl. 

Non- planer artanement of oings. 



STEREOSPECIFIC REACTIONS 

" A StereOSpecifc Reachòns is a chemical feachon where the 

stereochemisthy Of statih� malesial Creacant) direcly delemines 
the stereohemisiy Of the produc. 
Difenent stereoisomers, of the stuhng product wil give difeent 
stereoisomers of end prout 
No other stereoisomers we tosmed as byprocucks toom a 
Single shereoisomesic eadant 
The eachon is to0 y selchve fors a poohcular slereoaorner . 

Example 
SN2 Renchons These reachon8 always proceed with inversion of 

onhiqrabon a the caton cenhre wdergoing. 
nucephilie atock 

CaHs 

" yo R) II yau stut with (R enanhomer, you will 
gel (s) enanlomer Ule uecsa. 

H lm. C Br 

6- 2- Bromobutone 

kOH 
OH C 

Cals 

3) -9- Butunol 



STEREOSELECTIVE REACTIONS 

"A Steeoselechve (enchon is a (eachon in which mose than t 
stereoisomesC produd is posslble , but the feachon fowous the 
fosmahon Of onc over he others 

" In other words he eacion can give muliple stereiSomErs 
but one s foomed mose than the olher 

Example 

In the hydiogenain of an atke cycdoalkune, bolth cis e tans 
product might be possible . but the euchion an be sdechue or 
Gis over rans fom. 

CH 
PB. Ha 

CHsC0OH 

H 

Gs C687.) 

. 

H 

CHS 
H 

Tans (2) 
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