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Supporting Material
Analysis of Data from the Photolysis of R-2-Iodooctane. The disappearance of the
reactant was followed by gc/ms and corresponds to [R] + [S]. Because [R] +[S] =[R],att =0,

one can then obtain ([R] + [S])/[R],. For the changes in optical rotation the following equations

are true.
fR +ER=R, R
forfi=1 @
Re =Ry o B
Ry=R,,att=0 @

where f; and f; are the mole fractions of the two enantiomers, Ry and Ry are the optical rotations
of the two enantiomers, and R, is the measured rotation. Substituting equations 2 and 3 into 1
yields

Ry + Ry

= 5)
T ©)

From this and f; = 1-f;, one can easily calculate ([R] - [S]Y [R]o.

Derivation of the Theoretical Equations for [R] + [S] and [R] - [S]. You are given the

system
k k
R 1 & S
k. k,
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where R and S are the enantiomers of the substrate, IN is the intermediate (RP or IP), and P the

products(s). If [R] =[R], and [S]=0att=0, and F = k,/(k, + 2k ), one derives the following

equations if the steady state approximation is applied to IN -

d([RI-[S]) |
7= k(R ,[\SD

d([RZ BD _  FaR1+ IS

Thus,

[R]+[S]

In———= -k [t - and

[R]

o

L LRI-[S] _
(R,

-kt

Suitable plots yield slopes whose ratio is F.

The Taylor series for e* where x = -k,Ft and -k;t, respectively, are

ChFY (ChF)
2 6

e = 1- k Fr+
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‘ ("klt)2 . (_vklt)3 e

e M =1- kl.t + > 6 (11)

Therefore, % =1-kFt and ‘(12)
[R]-[S] |

———=1-kt 13

[R]o o s 4

if one ignores the square and higher order terms. This is valid where k,Ft and k;t are small. One
will observe zero-order behavior at “short” times even for a first-order reaction.
The disappearance of R and § is genuinely zero order, the reaction scheme above will

yield the following results.

N )
[R]=[R], - kl( +2 )t (14)
[Pl= Flt . as)
[S]= kl(t—li)t A | (16)

2

Adding and substration equations 14 and 16 yields
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[R]+[S]= R, - Fkit | 17
[R]-[S]= R, - k;t . N (18)
Therefore,- |

[RI-[S] _,_Fh and 19)
[Rlo e

[R]+[S] Fk, '

————=1-—t (20)
[Rle, - Ry

The ratio of the slopes of equations 16 and 17 yields F.
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