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CHEMISTRY-III

UNIT 2 NOTES

GEOMETRICAL ISOMERISM

¢ NOMENCLATURE OF GEOMETRICAL ISOMERISM
o DETERMINATION OF CONFIGURATION

e CONFORMATIONAL ISOMERISM
e STEREO ISOMERISM IN BIPHENYL COMPOUNDS
e STEREOSPECIFIC AND STEREOSELECTIVE REACTIONS

" CONNECT WITH US ON : |

| »«» IMPERFECT PHARMACY APP
@IMPERFECTPHARMACY

>4

™\
<
ImperrecT




GeometricaL  Isomerism

The compounds hawing the ame  molecular fomula  and comediity of
aloms bu differ n the spakal annng_emen} of qroups around ¢
ngid stucwe , Such ox double bond oF wing mystem are  known
08 Gleometcnl Joomern € the Fhmomm 1< known % Greomehiol
Tsomensm .

C=C C=C
H 4 \H H/ My

Conpmons FoR GiEoMERICAL  TsoMERISM
[ ] The m'fah‘ﬂﬂ ,&l’lﬂuld be FESPmth?d G.Du.nd Glﬂ[lb't. b)ndg or Gfdlc.

mmpounds -
o fr o mdele o exibt geometsial lsomesism |, each @ubon Of the
(=C doue bond must hase fwo oliffrent Qoups altached .
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INGMENCI.H'IURE Or GeoMeRicaL Isunmnsnl

Fﬂl!ﬂmfng_ nomenclalue  Rystem afe  used fos naming. of  Greometnical
Tsomedsm '

@ cis € tong nomendalure

® E £ Z nomendahwe

® Syn € Anli nomendahwe

@ Qs < tong  Nomendahwe

cs- Hans nomenclalure is used o desaibe the 2pohal arrangmm}
of alomg or -Qroups around A covble  bond or withn a qydic

gytem -

@ _cis- tans_in _Alicenes

o (s = Jomer . The same of simlas guoups are on the fame sidc
of the doble bond.

o Jmns- Tcomer © The ame of simlor grups are on opposite Side
of +4he double bond .

/- \ H / \CH;
Crans.-2- bukend)

o Tn cic- But-2- butene both metyl grups are on fame sidc
o In Jrans- 2- bulene , the methyl groups are on opposik Side,

VIDEOS : [} IMPERFECT PHARMACY




() _as- tiang in Gl)dlb mmpound&
Due b gty of ring., cls- frand jsomerism o applies fo

subshtuted  aycloolkanes
o cis- Toomer . The subshluents qre on the  20me FICE’S of the m'ng__

o {rong Tcomer : The Subshluenls are on opposik faces of +he m'r%.

(HS 0"5
gy H ¥ ity
Ha :
: : e | : Ty s

(os- 1.2 dimelylcycohexane™ Jrons - 1.2 climelnyleycohexan?
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@ _E& Z NOMENCLATURE
o e E-z gydem k a predse method o naming, geometical - fomess
of olkenes when 4 dlifferent Qgrour are aMuche hy Fhe  double

bonded  carbons
o This gystem follow C(ohn- Ingad - Frelog. CCIP) priowty (ules fo

detesmine the felahie posibon OF  subshluents.

Sleps b Pssion E-2 (onsﬂgualnn

® Tgenhify the C=C double bond

® Now osign priopalies fo each qroup on the double- bonded Carbons
by using Clp Tules

- The growp with  higher cthomic o- Geks higher - priiy .

- Tf dere 15.a te , (bmpare the ned set of abms In the chan .

® Now

o 7- Joomer ( “Zusammen" = Tcgdfzf) : The higher priasify  cjroups
are on the same side of

the double bond .

o €- Taomer ("Entgegen = Oppesite) © The higha pricity qroupe are
on the opposite sides of the

double bond .
/C':C C-._--C\
C N CI/ I
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@) _Syn- Ann Susem OF NoMENCLATURE,

® Syn- Anh system of nomenclahwe % sl fos ompounds  Which
hawe C=N or N=N dow bonds .

o The nomendalwe iz mainly usel in the case of

- Oximes ( C= NOH Compounds)

- 2 Adoumes (R-H=NoH) , R can be dlkyl or aryl qroup

(ehs
\c =N ! \c ~N
£ R .
H GHs/ OH
Syn- benzoldehyde Anki - benzelciehyels

o I the aboe examplc | the icomer 12 nNamed 08 Syn, when
H.alem ond OH qoup we on Rame side and anti when ?‘hey
are 0N Opposite  Sides. |
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Memiop OF Determinamion OF (oneGuramion OF
GeomericaL  IsoMerism

The Coﬂﬁgwahbn of (Geomemcl Iomensm @n be delasmined by
using. Uanou °

€)] Phy&'fa} Method?

®@ Chemiaal Methodly

@ Phrusica Memops

@ _Melting. € Boiling foints

® (is- Tcomers : Often have lower melting points € higher boiling - points
due fo- polanty. eq. Cis-2- bulene : BP ~ 4ec .

* Trang- Tcomers @ They are ysually [ess polar, have higher meling poinfs
and lower boiling points. eq- frona- 2 bulene ~ 1°C

® _Dipole Moment Mensumment

* (is Joomer : They usualy hawe o net clipde moment making. - them
mofe  polar . '
€g- : (cis 1,2-dichlocethane © Dipole Moment = 1°9D

o Trons Toomer : Dipoles oflen @ne| out , hence they are ysually
non- poler or less polar
€q- : frans - 1.2 - didloroethane * Dipole Moment == 0D
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© Sﬂ\'ubilify
® (is isomer e typically more <oluble than heir m}chrh% flang isomers .
® Maleic acd = 73 g/ 100 mA Ccis fwm)
® fumawc Add = O'?ﬁ.fﬁﬂﬂm! Ctans form)

@ Cuemcar MeTHons

@ Selecve Readions with feagents
® ck 2 fang fsomers readt differentty with  certain ragents .
® (IS- alkenes generauy freact faster halagfnalﬁn e o thar

Closer groups

® (ydizahon_or R:'ng, fsmahon Reachons,

® Us- isomers eucily undegone (ycizahon feachon Compare  fo
frons - fsomers  becauwse the fwo reachve goupt ar on  game
Sde € @n emily (me Ccose fogether .

H COOH H @
N
C/"' \C/’

e
H/ (o0H
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ConrorMATIONAL 1SOMERISM

® (onformahonal Tsomensm Calgo Fnown s Rotahond! Teomeskm ) |2
@ fype of Sterevisomensm (n which Molecles with the same
moleador  formula  and comechuity differ only by fotahon  oround]
a 5|'n8k bond .
® (onformahonal Tsomers are Inferconverhble.  withoul breafcmg any bondl .
® The most common example 1% Fhane which hos Staggered|  arc]
edipsed  @nfosmations .

H H H
'f; c' H N/
(Hz — (Hy ——» /C;\/;:;\ —_— é//cl‘
H
@D v N
HH H
H H
H
H
H H H
H H

Staggered
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@ _ConrormanonaL Tsomemsm In Emuane

(onfrsmational  Tcomensm in  Ehane fefars fo the clifferent  spatial
armngmenfs of the clme In FEthare moleate CGHe) Hhat

fesull  fom (okhon amund the Carbon- aubon desbte  benel
SinﬂJc bond .

key Ponts

® In Fthane , the two awbon abms are @nnected by o bond , whih
Qllowe free pokahon -

o As one mehy| qoup (Cis) rolates felohve fo the other , vwian
(onfosmahons.  are  foomed -

® They ave of maunly fuwo fypes

@ Staggered  (onfowmahon

@ Eclipsed  G0fwmation

H H H H H
H H H H
1~ o iy
eclipsed staggered ectpsed sfﬂfgaed
H H
i
H — N H e Q
H H H
H H i H H S
ertpeed staggerec] ipsed]
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@ _Staggered (bnfowmdhion

® Staggered  @nfoymalion in elhane % when the hydrgen  cthoms on
the fwo corbon aloms are os far apart a3 possivle
® T s the mast stable fosm -

® _Edipsed (Onfovmahon

o Cdipsed nfosmabion & when the hydiogen clmg on fhe fuo
wbon obms aie direcly I line with  each - othess
® Tt |s les stable due fo rfepulzion .

Begrees of FRolahon

o Fclipsed (onfoomahonz hos hlgher energy
® Staggered Confosmohons  has,  lower energy
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(@ _(oNFORMATIONAL Tsomerism IN n- BumNE
fefers fo the diffeent

® (onfosmahongl  Isomenam in n- bukwe

spahal arungements of its ahbms that el fom the  folhon
amund the (enml (wbon-  C(wbon 51'031: bond ( G-G) .
® N- bulane hﬂ_% the shucdwe : CHz— (Ha— (Ha— s
® Rolahon around (G -Cs bond creates Uanous, CoMosmahons,
(Hs (Hs
[ |
H

The main  @ofowmations are -
@ Anh confosmanon
® Gouthe @nfimation
© Eclipsec)  @nfismahon

(Hs (s
CHs
H
H
. H h H H H (W3 H

fally Efipsed Grauche Fartially Evipeed Aok
(ectpsed) (stoggeied) ~ (erlpsed) (staggered)
6= 00 0 = go* 6 = 120¢ 8 = 180°
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@ _Anki-_ (onfosmahion
o The two metnyl (-CHs) qroups ate poshoned  cppeite fo euh other
® This rs the most stabe confommation .

® Gouche @rRwmahon
e The two methyl grups are &0° apart .
o This ofosmabon B les Shblc than anh- confosmahon |

© _Edlipsed @nfmmabion

® In +his methy| - groups allgn diteclly  behind  each other (0* or 120°)
® Tt is of two fypes :

@ Patially Eclipser) : A0

@ fly Ediped i 0° (leost stoble)

FNERGY PROFILE

lowest  © Anh'- Gofosmahon
Hfgheﬁ oty Eclipsed  Gnfosmahon
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3 _GonrormamonAL Tsomersy TN Cvetowexane

(onfosmabonal ~ Tsomensm in  cycohexane  fekm o clifferent  Rhapes
that cyclohexane can adopt due fo rolhon of it singl bonds

These  conformahons.  helpe the  molecule fo awoid ghain 2" siny
Shoble .

b< W<M<M

Half Chair Boat Twist Boat  (hair

ﬁ
Stability  Increases

@  Char (onfmaban

e Tt Jooks |ike rerlininca. chair .
® There iz no angle stain in thix fomn
® TF (5 most -stble €  @mmon fom.

@ Boat (Onfosmahon
® i Jooks llke a boal
o T j2 lec cluble foom £ hum‘t?. hl'ghcr enenyy .

@ _Twist Boat (Onfwmahon

T i3 a fwisted vesion of boat fowm.
e Tt s Sil'grlﬂif' more  Stable than  boat form
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@ Haf (har Onfosmakop
Tt i e lemst staple confomahon of cycohexanc .
® T qudly cnerts into either o chair o bool fosm .

VIDEOS : &) IMPERFECT PHARMACY



[ Stereoisomerism In_Biewenyt (omeounos |

Sterevisomenism (n  Bephenyl compoundi Occus  when fwo  benzene
nings wre Conneded by a Hna.!e bond € ceroin  @nditions,  prevent

them . fipm ratafh& foeely aund hat  bond .
NO, 0:”,%
G0H  pooc .

Enanhiomers of  €,6'- dinitobipheny| - 2,2, - ditaborylic add

g 0“'2
= -
gO

key PoinTs

@ _Keshided Rotation
* The C-C bond in Diphenyl @mdt folle foeoly due b the preence
of lome groups (lke- No2,-Chs,~Br) ot the orho  poshons

of both mngx.

@ ﬂlrorpﬂfsomerim
® (When pilahon s reshicted , fhe bipheny) @n exist cg non -
SupefimposCble  Mifror r'mages (enantigmers) , even %haugh there.
are no (himl (enhes .
® This s q type OF  Atropoisomensm , a foom of  Stereoisomers, .
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(onpimons  FOR  STEREOISOMERISM

® Bulky subshiuents of ortho posions on  path 2ings
® Restced rotahon around C-C bond .

® Non- planer amugment of mngs.
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| StereospECIFIC RencTIoNS |

* A 5"EIE’DSPeCiE'c Reachons, & @ (hemicol feachon where The
stereochemisiny of startiha matenial Creaclant) ditecly  cletemmines
the S!Erendﬂnlsw Of fﬁ. product -

® Different sterevisomers of 1*16 Siurhnﬂ product  wil 3)1,3 Aiksent

Steregisomers  0f end Praiud
* No oH}er Sorevicomers, (e fomed as byproduds foom  d

sin Sterepisomenic  feactant
e The rmohon ln ooy selchve for a poohculas Stereoicomer

Example

SN2 Reachons - ®These reachons always proceed] wtth  Inversion of
canﬁ?wah‘an at the cubon cenlre wﬂagm'n%
nucl‘cthih‘c oftack .
* I you sut with (R enanfiomer , You will
gef (S) enanhomer € Ulte veria

CaHs
/Cdls
KOH
H HH}C—- Br ——p OH —— C"mmﬂ
ch a"ﬁ
(- 2- Bromobutone E) =13 B
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I O TEREOSELECTIVE REncmNsl

® A Stereoselechve peachon is a reachon In which mose than 1

stereoisomesic  product s possible , but fhe  feachon fawous fhe
foymahon OF one ova the ofhers .

® Tn other words , the reachon cn give mulfiple  Sterevisomers, |
but one ;& foomed mose than the ofher .

Example
In he hqdfogenah'm of an ehke oycloolkane , both cis € frons

pmdud miﬂhF be POSSEHC ., bt the feadion @n be sdechive for
(s over frons foym.

n=

H H
CHs s § o Ohs
Pl’l "l +
(Ha(00H 4 3
(s, (H

-

P g VH
H (s
Us (err.) Trons, (227.)
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