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What is the specific rotation of a compound "X" when the concentration
is 0.5% w/v, angle of rotation is 1.3 and tube length is 25 cm?

- 10.4° Angle of rotation (a) = 1.3° , Tube length = 25 ecm = 2.5 dm
& 52.0° Concentration = 0.5% w/v
; v 100
. Formula [ﬂ] -
} 5.2° 3 I xc
T 100 x 1.3
[or], = =
A 2.5 x 0.5

[0]] -(204.09) Oor_



enantiomerc excess

- OT one enantiomer of other enantiomer

2 Calculate the "% ee for the following

a) asolution conlamMmng a single enantiomer

b) a solution contaiming equal amounts of both enantiomers {racemic mixture)

I

c) a solution containing 75% of one enantiomer and 25% of the other enantiomer

5

So we have 50% excess of this enantiomer,

abserved I(_f_}

i

[{j’ | of pure enanfomer

-

3 A mixture of patural chélesterol and its enantiomer has a specific rotation

R o o o T = = Iy F - - T U
(at 20°C) of -27. Calculate the ee ot This mixture VWhat of the mixture
Is natural cholesterol™

s A '

"So that's just a nice
hittle check to make sure



Example 1: If a mixture of this R and S has an observed rotation (a _, ) of +3.97, then

the percent composition is calculated as follows.

The overall rotation is positive so there is an excess of the S enationmer.
We know from the above equation that ee =a ,_ /[c<] x 100%,

therefore ee =3.97/16.7 * 100 = 23.8%.

This means that the rest of the material (100.0 — 23.8 = 76.2%) 1s equally divided
between the R and S (100 % - % e.e. = % of balanced material).

Therefore, there 1s 76.2/2 or 38.1% R matenal,

and 38.1% +23.8 % = 61.9% S material.

To check, 61.9% + 38.1% = 100 %,

the difference between the two 1s 23.8%.

obs

* Example 2: If a pure R material has a specific rotation of -16.70

* a mixture of 40% R and 60% S will result in a 20% enantiomeric excess
(The 40%R cancels 40% of the S, and leaves 20% excess S).

* The 20%e.e. is then divided by 100 =0.20,

* and multiplied by the absolute value of [u] of |-16.70| or 16.70 to
show this mixture will rotate light by =|3.35]|.

* Knowing that the R material rotates in the negative direction,

* and knowing that this mixture has an excess of the S enantiomer,
means that this material will rotate light in the positive or clockwise
direction by 3.35 degrees.

e.e. = |R-S| / (R+S) * 100%= |60-40| /(60 +40) *100% = 20%
20% of |-16.70| = |3.35|, and an excess of § means +3.35.



