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GeomeTtricaL  Isomerism

The Cvmpounds hawing the 2ame molecwlar foomula  and mnnech'u‘;fy of
atoms but differ in the palial amnn?emen} of groups arowd a
n‘gfd shudwe . fuch a8 double bond o7 wing. Aystem are  known
0% Gleomemeol Joomer € the Fhenomenon IS known 0% Geomemal
Tsomensm .

H
C=—"C\ C=_C
H/ H H/ (Hy

Conpmons FOR  (GiEomemIcAL  TsoMERISM
o The mtahon ghoud be reshided amund double bonds  or Qyclic

@mpouwnds -
o for o moerule fo enibi geome}vica} Isomesism , each  @ubon  Of the
(=C douplc bond mugt have fwo clifferent gous altached .




INOMENCLHTURE Or GeomERIcAL Isonemsnl

Following, nomenclalure  Rystem are  used 1o Naming. of  Greometnicol
Tsomensm

@ cis £ tang nomendalure

® FE < Z nomendatwe

® Syn £ Ak nomenclahwe

@ Cs £ fong  Nomendahuie

cis- frans nomenclatwe is used 1o desmbe the  2pohal alrangmen}
of almg or -qQroups arund a dowdle  bond or within o qydic

Bystem -

@ _cis- tans _in Alkenes

o (is - Taomer © The same o simlar qoups are on the fame side

of the doble bord.

o Jons- Toomer : The fome of simlar quupt e On Opposike Side
of 4he double bord .

/. \ H / \0'03
(dran -2 - bulene)

o Tn cis- But-2- butenc both mehyl grupz are on same side .
e In 4rang- 2- bulene , fhe melyl qroups are on opposik side.




() _os- tang in Q/Ch‘c (OmPound$
Due b ngickly of n‘ng,, cis- frons fsomesism clzo  applies fo
Subshtuted  aycloolkanes .
o cis- Icomer . The subshtuents are on the  2ame fzm?s of the m‘n&_

e {rong Tcomer : The subshluents are on opposik faces of +he m‘ng,,

l”,"
» Mg

as- 1,2 dimelhyloyclohexane frons,- 1:2 climethyleyclohexan?




(@ _E& Z NOMENCLATURE

o he E-z sydem & a prece method {0 naming, - geomebical [omer
of alkenes when 4 different Qgroupr are dMoched 4o the  dlouble
bonded  carbons

e Thiz fydem {llow Cahn- Ingold - Frel CC1P) priosity  (ules fo
delesmine fhe  relahve posihon of  Subshtwents.

C
a_ ),
C=C
.b/ d

S-lgps ) Hssigy E-2 (onl%galbn
* Tdenkfy the C=C double bond
® Now asign priopoes fo each qroup on the doude- bonded  Corbons
by using. Clp Tules
= The growp with  higher dhomic no- ge!s higher paanty -
- If dnere 1's.a fie , ompae the next Set of aloms in the chain
® Now

o Z- Joomer ( “Zusammen” = Together) : The higher pricsity  qroups
are on the same side of
the doublc bond -

o €- Tamer ("Entgegen = Opposite) © The higha pricity qroupe are
on the opposic sidec .of the

double bond .
Br s1 B /H
Sg=C C=C_
Cl \H C) / I



(Z) _SyN- Ann_ SuseM OF NOMENCLATURE,

® Syn- Anh &ystem of nomenclahwe s usedd fos compounds ~ Wwhich
hwe C=N or N=N dow bonds .

o The nomendafwre iz maunly use! in the se of -

- Oximes ( C= NoH Compounds)

= & Aldoumes (R-H= NoH) , R con be akyl or ayl group

GHS\ H\
C=N C=nN
AN
H d O GHs/ \OH

I e obove exomplc | the isomer 12 poamed 08 Syn, when
H alom and OH guoup e o0 Aame side and anti when +he;/
Qre on  Opposite  Sides.



Metiop OF Determinamion OF (onmiGuramion OF |

GeometRIcAL  TsomerisM

The CDnﬁgulahbn of (eomemcal Icomensm @n be  delsmined by
uang. Uanouf -

©), Phy&f(a} Method

@ Chemia] Methods

® PhusicaL MEeHops

@ _Melting. € Boiling foints

* (i5- Ioomers - Often have lower melting points & higher bailing - points
due [o polanty. eq. Cis-2- buene : BP ~ 4ec .

® Trong- Tcomers © They are ysually [ess polar, have higher melhing  points
and lower boiing points. eq- trons-2- butene ~ 1°C

® _Dipole Moment Mensument

* (is Joomer: They usually have a net cliple moment Making. them
more polar.
€q- . s 1,2-dichlorcethance : Dipole Moment = 1:9p

o Tons Joomer : Dipoles ofien @nel out , hence they are usually
non - pdcu or less polou

eq- . frans - 1,2 - didoroethane : Dipole Moment =< 0D



© _Solabilty
® (i fsomer aie typially more <oluple than their ma}chfn% flong  Isomers .

® Maleic aod = 73 g/ 100 m4 Ccis fvm)
® fumamwc Add = O"f%/iooml Ctong fosm)

@ (CuemcaL Memons

@ Selechve Reachons with ragents
® (k2 fang Jsomers fend differenHy wih  certain rea((]wwfs.
® (IS- alkenes genera!ly feact fosfer fn halog,ena}bn dve o thar

Closer groups

® (ydizohon_or R!'ﬂ((} fsmahon  Reachons,

¢ s icomers  eusily undergone  (ycizahon  feachon  Compare o
frons - fcomers  becowse the two reachve goupt ae on - game
Side € @n eamy @me  close  fogether .

H (OOH
\C/
| —

\O

C
H/C\ CO0H H/ N

Fidelc Acd



ConrForMATIONAL 1SoMERISM

® (onformational Tsomensm Coalgo #nown o8 Rotahond! Toomeskm ) 2
a type of Stereoisomensm (0 which Molecwles with the same

molelor  formula  and connech'uih/ differ only by fotahon cround

a St‘nglc bond .
® (onformahonal Isomers are Interconverhble.  without breakmg any bond! .

® The most common example 1% Ethane which has Sv‘aggercd and)
echpsed @nfosmaions .

H H H
*,' c' n N/
(Hz — (Hz ——> C/H/\ &= é/ﬁ
/ \ H H/ \ H
H

HH H
H H
”ﬁ&
H H H H
H

H

' SHaggeres



@ _ConrormamonaL Isomerism In Emwane

(onfysmahonal  Tcomensm In Ehane  fefers fo the different  spahal
anangemenfs of the abme I FEthane molele CGHe) hat
fesulr  from fofahon around the  Carbon - bon desbte  bonel
Sr‘na]c bond .

key PoinTs

® In FEthane , the two awbon abms are @nnected by o bond , whih
allows  free lahion -

® As one metyl goup CCis) rolates relobve fo the other , vwian
(onfosmahons.  are  fosmed -

® They are of manly tuo fypes

Q@ Staggeted  (onfomation

@ Ediped  (Onfosmation

Hy H H, H

H H H H
HH > “—r -
eclipsed staggered eclipsed] Sfafgaed
Hy H
Hy

A~ Ay A
H y H 0 N



@ _Staggered (onfysmakion

® Staggered @nfovmation i elhane ix  when the hydrogen cthms on
the fwo cwbon albms are os far apart as  possible
® Tt is the most stable foom -

® _Edipsed (onfowmahon
o Cdipsed (onfoomation & when Hhe hydmgen oloms on he fwo
wbon obms are directly n line with each other.
e TF s les stoble due fo fepulzion .

Oegrees Of Rotethon

o Fclipserd (onfoomohons has hlgher energy
® Staggered  (onfyromations has, lower energy



® ConForMATIONAL Isomerism IN n- Bumne

o (onfosmahonal Icomenam in n- bulane fefers fo the diffeeent
spaial amangements of ks ahbms that resull  fom fhe  rofohon

around the (enml Cwbon-  @rbon a‘ngk bond (G-G) .

® n- butane has the shucture (Hz — (Ha— CHa— (W3
® Rolahon around G -Cs bond creates Uanous Confosmahons

(Hy M
| |
Hs — Ha— QM — (s ——> H—C 'C H
o
The main  @nRwmations are -
@ Anh nfosmahon
® Gouche @nfimation
© Eclipsec]  (onffsmahon
(Hs H (o
(Hs i :, Gis
H (Hs H< H
H H '
i H oy H H H H My H Chy H
Rlly Eefipsed] (owche Partially  Eclipsed Anh’
(edipsed) (staggered) (edipsed) (staggered)
6=0° g = 6o 6 = 1900 6 = 180



@ _Anki-_(onfosmation
o The two methyl (-CHs) qroups ate poshoned  cpposite fo euh other
® This is the most stube confbmmation .

® Gouche OnRwsmahon
e The wo methy| qoups are &o° apaﬁ.
® This rfosmaton B les Stple than anh- onfosmahon .

© _Eclipsed (onfommation

e In this methy groupR ahgn ditecly behind each other (0° or 120°)
® It is of two fypes

@ Patially Ecipeed = 190

@ Ay Fdiped + 0° (least stable)

ENERGY  PROFILE

lowest ' Ank'- GaRomahon
Highest - Fully  Eclipsed  Confosmahon




(@) (ConrormamonaL Jsomersm IN - Cueromesane_

(onfosmatonal  Tsomerism in  cyclohexane ek 1o Clifferent  ahapes
that cyclohexane can adopt due fo folwhon of ite single  bonds

These  conformationss  helpe the - molecule to - awold ghein 2" stay
Shoble .

b( H(M<%

Half Chair Boat Twist Boat Chait

Stability  Incredses

@ Chait  Conformahion

o T} |ooks |like reclinin%]. chair .
® There iz no ongk stioin in this foom |

® TF (s most stblc € @mmon fovm.

@ Boat Onfosmahon
® i Jooks like a boat
o Tt 12 lec cloble Hosm £ ham‘ng_ hf'ghcr enery .

@ _Twist Boat (@nfosmahion
Tt i3 a twisted vesion of boat fowm.
o Tt s slfghﬂl/ more Stable fhan  boat form




@ _Half (hair @nfesmahon

® It ik te lewt staple nfemahon of cyclohexanc .
® T qucky onwerts info either o chair or  bodl fosm .




I Stereoisomerism IN  Biewenyr  (OMpounps J

Stereoisomensm  (n Bephenyl compouncis  occu  when two  benzene.
'ov‘n?S ofe Conneded by a - Single bond € cerlair ondliions, - prevent
them . Fom roluﬁng Fo‘ee!y anund  that  bond .

NO,  O,N, JNoz  GN
% §
H = S )Q
GOOH  pooc HooC —

QoH
Enantiomers of  €,6'- clinitobipheny] - 2,2, - dlicasboxylic add

key PoiNTs

(D _Keshided Rotahion
® he C-C bond in biphent/l @mot  fotale %r—ely due o the preence
of lomge groups (like- Noa,-Chs , ~Br) of the orho  poshons
of both g8 .

® A?ro,pofsomerim
® (Uhen rotahon Js rechicled , the bipheny) @n exist ca non -
SuperimposCble  Mifror l'mages (enanhiomers) , even +hou3h here.
are no il (enkes .
® Ths is a ype OF Alropoisomensm , a fom of Stereoisomers .




(onpimons  ForR  STERE0ISOMERISM

® Bulky subshtuents of oftho posih‘ong on  hath mnga-
® Restacted rotahon  around C-C bond .
® Non- planer aoncement of ”(ﬂn?,s\




| STEREOSPECIFIC Rsnmonsl

® A Sterospefe Reachons 18 O chemical feacion where the
Stereochemistny of stariha matewiol  Creaclant)  ditectly  cletemines
the  Stereochemishy OF ne  product .

® Diffefent sterevisomers of the s*wh‘na product will Give different

Stereoisomers, 0f end  product -
o No oher Stereviomers e fomed as byproducts foom a

9|‘n8k Storepisomenic  feactant
o The’ reachon In 1007 Selchve for a  poshawlos stereoisomer .

Example

SN2 Reachons <@ These reachons  always pm(eed wth Inversion of
@nfgurahon at the cwbon cenlre andelgo:‘n%
nUdeoPh”l‘C oltack .
® If you st with (R) enanhomer , You will
gej (S) enanhomer € Uite very

(oHs
Ghs
KOH /
HC O s

3

(- 2- Bromobutane ® - 2- Butanol



I G TEREOSELECTIVE Rencnonsl

® A Steeoselechve feachon s a reachon In which mose than 1
stereoisomenic - product I3 possz!blc , but the reachon fowour he
fosmahon OF onc ova the others .

® In other words , the reacion cn give mulkple  Stereoisomers, .
but one ;2 fosmed move than the other .

Example

In he hqdmgenaﬁm of an alke cycloolkane , both cis € fong
product .mighl be Possn'blc . but the feadion @n be Seechve for
(s over tons form .

(H, s (s
= O CF
(Ha(00H . :
Ha, (GE H
(is
Gs (egr.) Tong (R27.)

[/RS
=
nx

U/

L]
]

T e
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