H Ci
H3C CHs H3C CH;
(D (1I)
(25, 35)-Dichlorobutane (2R, 3R)-Dichlorobutane
Iy O
CH; : CH;
H Cl E_ Cl H
enantiomer
Cl H : H Cl
5
CH; '

CH;
mirror
< (I) and (II) are both chiral and they
are enantiomers with each other



H H
Claa £ LCl H Cl
>—( D - -
H Cl
HsC CH;
(I11) CH
(2S5, 3R)-Dichlorobutane Plane of
P01 oy U uBA § Wi < symmetr

< (III) is achiral (a meso compound)y
< (III) and (I) are diastereomers to each
other

@)}



12. Stereoisomerism of Cyclic
Compounds

d Meso
mirror Compound
; achiral
H/\Me 5 H —Me M'e"=\Me
Me H i Me H H | H
N J '
'
enantiomers Plane of

Cyclopentang symmetry



12A. Cvclohexane Derivatives
< 1,4-Dimethylcyclohexane

e Both cis- &
trans-1,4-
dimethylcyclo-
hexanes are
achiral and
optically i_gactive

' <« Plane of -,

vie symmetr "j'e

Me

WE PSS

CIS-1,4 dimethyl trans—1,4 dimethyl
cyclohexane cyclohexane

N



< 1,3-Dimethylcyclohexane

Plane of
: / SYm}I/??etr
Me Me Me
cis-1,3-dimethyl %Me
' cyclohexane H

| (meso)

e ci/s-1,3-Dimethylcyclohexane has a
plane of symmetry and is a meso
compound



< 1,3-Dimethylcyclohexane

NO plane of symmetry

Me//l'. Me Me Me
mH H%
@ H H
Me Me

trans-1,3-dimethyl
cyclohexane enantiomers

e frans-1,3-Dimethylcyclohexane
exists as a pair of enantiomers

N



< 1,3-Dimethylcyclohexane
e Has two chirality centers but only

three stereoisomers
cis-1,3-dimethyl trans-1,3-dimethyl
cyclohexane cyclohexane

Fiw  Sffn SR

\ mlW’o\/‘ iMage J
ko a each sther”

(meso) enantiomers

N



< 1,2-Dimethylcyclohexane
mirror

H i H

Me Me
Me 5 Me

H g H

\ ' Y,
Y

enantiomers

e frans-1,2-Dimethylcyclohexane

exists as a pair of enantiomers
(optically ocHve)



< 1,2-Dimethylcyclohexane
o With cis-1,2-dimethylcyclohexane

the situation is quite complicated
(aPl-i cally achve)

MmiIrror
Me ; Me
H @ H
Me : Me
() H H (1)

e (I) and (II) are enantiomers to
each other



13. Chiral Molecules That' Do Not
Possess a Chirality Center

0, OO

(Ph),P

SO G ¢

(5)-BINAP (R)-BINAP

- J
Y

enantiomers




mirror

\‘\\H H///z,..C
| a”
Y
enantiomers

(havn't chiral cenver)

N



