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STEREOCHEMISTRY OF COMPOUNDS WITH Csp?

(1S,2R)- 2-Methylcyclobutanol
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(1S,2S)-2-methylcyclohexanol



STEREOCHEMISTRY OF COMPOUNDS WITH Csp?

Stereochemical nomenclature of compound according with older rules
(used mostly in older literature and biology)

COOH When the compound is placed in Fisher projection according
with all the rules, that is the carbon atom in highest oxidation
state at the top and the main carbon atoms chain

NH;  perpendicular, then when the group with higher priority is

located right , the compound is D- isomer; when the group
CH, with higher priority is located left, the compound is L-isomer.

Compound at this Fischer formula is D-alanin = (R) -2-aminopropanoic acid

All a-aminoacids forming protein structures have got configuration L-.

H\C/O CHj

D-glyceraldehyde H OH D-butane-2-ol

H OH

SH,0H CH,CH,



Physical properties molecules in connection with their stereochemistry

Enantiomers differ in the direction they rotate the polarized light only, other
physical properties as melting point, boiling point, spectral properties,
solubility etc. are the same.

Light
source

Polarizer



e

. 100

(04

d

&l

e
o

measured value
lenght of the

temperature and wave

I c
EoS & =
SES & g

/
LD E g o=
.wn = = S

n.ln.le
Y00 Usy 95
O35S O O &=
Eo® 08 2§
== )
CEE€ o « &
Eo 5 S
=89 o< ©
S OO0 ¢ %)
sgg = 8o
oo o ﬂlwa

____ V

(]

o

i e
L
: i Gt
. B - S
- : o z

ht
have the same

19

length of the |

iomers

enant

ic rotation,

if
iffer by the sense

value of the spec

but they d

(@]

L b

o )
c ~— B
..m + I
m Il 1
= Qoo
Y — —
s 3 =

B

o

i

o

S

e




Physical properties molecules in connection with their stereochemistry

Mixtures of enantiomers:

Racemic mixture is formed by 50% of both enantiomers — the measured specific
rotation is zero.

Mixtures of enantiomers in another ratio than 1 : 1 are optical active

Optical purity gives us information about excess of one isomer over the other

(00

% optical purity = . 100
o]0




Physical properties molecules in connection with their stereochemistry

Stereochemistry of compounds with more stereogenic centers

Number of stereocisomers with the number n of stereogenic centers is 2"
One half of them are enantiomers

CHO CHO CHO CHO
M onosacoharide
Carbohydrate H—t+—0OH HO—+—H HO H H——0H
Aldase :
st H——O0H  H—f—OH HO H  HO——H
CH,0OH C'H;U'H T:Hjﬂ]'l EH;U‘H

(IR IR)-Erythrose  (25,3R)}-Threose  (ISIS)Erpthrose RISy Threose
R = -21.5" [af"=+290° [ali= +21.5° [«]2° = —29.1°

| IJ-I'E‘I-II"II}.‘H.':E I | L-IE{H}&I::E |
DIASTEREOMERS DIASTEREOMERS
DIASTEREOMERS
l |
ENANTIOMERS

ENANTIOMERS I




Physical properties molecules in connection with their stereochemistry

Stereochemistry of compounds with two similar stereogenic centers

mesocompounds
B CO0OH COOH g COOH COOH
R 80%  D-tartaric acid
H___DH = e g B 2 e o H——0H 50% L-tartaric acid
H—1—0H HO—T—H H—T—0H HO——H
S  COOH COOH s COOH cooH &
B':;::Jé:f;:i:’c?g id [2S,3S] — tartaric acid [2R,3R] - tartaric acid racemate
PROPERTIES:
m.p. 146 -148 OC 168 - 170 oC 1688 -170 OoCC 208 QC
[oeln {©) 0 -12 +12 g
density [g/cm?] 1,6660 1.7558 1,7588 1,78380
solubility 125 139 139 206
(/100 ml HzQ)



Interaction of chiral molecule with a active center (SCHEME)

|
ACTIVE INACTIVE




Interaction chiral molecules with a substrate and their activity

Ij-i CH,OH
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/,.\:/ \/\N/\\/ et € H?[\I g\f Me
? j \’/\\\\‘/\\ 5 H\N
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(S, S)-Ethambutel (1) (S)-Omeprazole (2)
Drug Enantiomer | Enantiomer Il Racemate Actual Case®
Activity Activity Activity application
Ethambutol (1) (S, S) (R, R} (S, S) +(R R) (S, S) C
Antibacterial activity No antibacterial No data available
activity
Omeprazole (2) (S). Esomeprazole (R) (RS) (RS) A
Reduces HCI Less active than (S) Less active (S)
concentration in than (S)

stomach



Interaction chiral molecules with a substrate and their activity

N Me - i .
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(R)-Metalaxyl (T) 2 o -
(R)-Metalaxyl (7 {S. F)-Metoiachlor (8)
]
Festicide Enantiomer | Enantiomer Hl Racemate Actual Case”
Activity Activity Activity application
Mecoprop (5) (R) (S} (RS) (R) Cc J
Herbicide No herbicide activity About haif of {RS) l
activity of (R) f
|
Metolachior (8)° (S, MP) (R, MP) Mixture® (S, MP) A i
Herbicide About half of activity Somewhat lower than  Mixture® I‘
!

of (S, MP) activity of (S, MP)




Racemicka smés

COOEt COOEt
HAN | H nedélitelna smés
: H NH, enantiomert
CHg CHj

ethyl - (L) - 2- aminopropionat ethyl- (D) - 2- aminopropionat

COOH
(D) - (-) - kyselina mandlova
H OH
| ziskava se z plodi mandlovniku
Ph (hotkych mandli) extrakci, kde je
ve formé glykosidu (ten se lehce
$tépi)
nastava acidobazickd reakce
COOEt COO@ COOEt coo0
® | ®
H3N | | H | OH H | NH; H | OH
CHj, Ph CHjy Ph

smés diastereomern
lisi se fyzikalnimi vlastnostmi: jina teplota tani, rozpustnost atp.

SCHEMA OF THE SEPARATION OF RACEMIC

MIXTURE TO SINGLE ENANTIOMERS

) ©
COOEt CcoOo COOEt CcCOO
H3N | H H | OH H | NH; H | OH
CH, Ph CH, Ph
NaOH
(uvolnéni baze)
COOEt coo©@na®
H,N |—H H OH
CH, Ph

Cisty enantiomer
ethyl — (L) - 2-aminopropionat



OVERVIEW OF PROPER ACIDS AND BASES FOR SEPARATION

H,C=HC
2 H H,C=HC H

(‘ /
(-)-chinin %NQ (-)-cinchonin ‘z&

.
HO—C—H *
HO—C—H

| z klry stromu / |
X
N X
N
R =H (-)- strychnine
R = OCHj; (-)-brucin
ze semen rostlin Strychnos nux vomica
Strychnos ignatii
H H
. . |
C—COOH H3C—(|3H—COOH HOOC—HZC—Cl—COOH
OH OH OH
kyselina mandlova (+)-kyselina mlécna (-)-kyselina jableéna

(-)-kyselina mlé¢na

HyC——CH,—C——CH,OH
CH,

(-)-2-methylbutanol



OTHER SOURCES OF CHIRALITY

ATROPOISOMERIE
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