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1 Concentration-Dependent Experimental Measurements
Values of specific rotation, [α]Tλ (in deg dm−1(g/mL)−1 with error bars representing one standard-
deviation uncertainties), measured for ambient aqueous solutions of R-GME are plotted in Figure
1 as a function of solute concentration, C, to discern possible aggregation effects. The results
obtained for each wavelength display a linear scaling with C (as highlighted by superimposed
dashed lines which follow from least-squares regressions to a linear functional form), thereby
enabling the intrinsic solvated response to be extracted from attendant (C = 0) intercepts. In
keeping with the presumed absence of strong solute-solute coupling, the corresponding slopes for
data acquired at 589.30, 578.39, 546.07, and 436.83 nm were statistically zero (uncertainties 2–20
times larger than their values), while barely significant slope parameters of (2.4± 1.1)× 102 and
(1.5 ± 1.2) × 102 deg dm−1(g/mL)−2 were determined from the 365.02 and 302.15 nm analyses,
respectively. Experiments performed with 253.65 nm excitation revealed a specific rotation of
52.7 ± 2.4 deg dm−1(g/mL)−1, however the limited transmission of such deep-ultraviolet light
through aqueous samples of R-GME (1 dm pathlength) prohibited a systematic concentration
study and lessened the overall confidence of this finding.

Figure 1: Concentration Dependence of Optical Activity for Aqueous R-GME.

2 Excitation energies for different electronic structure meth-
ods

Calculated ORD curves are expected to diverge as the wavelength approaches the location of the
poles in the response functions corresponding to each method. In figure 2 we report a graphical
representation of the first excitation energy for several different functionals as well as CCSD,
using the aug-cc-pVDZ basis set, and for each conformer of R-GME optimized at the aug-cc-
pVDZ level of theory. It can be observed from the figure that most functionals yield excitation
energies that range from 6 to 7 eV, and some yield values that are closer to the CCSD results
compared to others. This information alone is not enough to establish weather a given computed
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ORD will agree more with CCSD results, since other excited states also play an important role
in determining the quantitative value of the computed property, and while the energy gives the
location of the pole the transition magnetic and electric dipole moments are also needed in order
to evaluate the full weight that each excited state carries in the sum-over-state expression for
the ORD. These values, however, tell us at which wavelength the computed ORD is expected to
diverge and therefore give results that are no longer comparable with the experimental observable,
unless a method that explicitly includes excite-state lifetimes in the calculation is employed when
solving the response equations.

3 Calculated Dispersive Optical Activity of R-GME
Table 1 reports specific optical rotation (SOR) values for the nine conformers of R-GME in
water as predicted with 11 different functionals and the aug-cc-pVDZ basis set. Solvent effects
are accounted for using the polarizable continuum model (PCM). The equilibrium geometries
employed in these calculations were optimized at the B3LYP/aug-cc-pVDZ/PCM level of theory.

3



4

5

6

7

8

En
er

gy
/

eV

4

5

6

7

En
er

gy
/

eV

TP
SS

PB
EP

BE
BL

Y
P

B9
7D

B3
LY

P
PB

E0 M
06

M
06

2X
SO

G
G

A
11

X
m

PW
1P

W
91

CA
M

-B
3L

Y
P

CC
SD

4

5

6

7

En
er

gy
/

eV

TP
SS

PB
EP

BE
BL

Y
P

B9
7D

B3
LY

P
PB

E0 M
06

M
06

2X
SO

G
G

A
11

X
m

PW
1P

W
91

CA
M

-B
3L

Y
P

CC
SD

TP
SS

PB
EP

BE
BL

Y
P

B9
7D

B3
LY

P
PB

E0 M
06

M
06

2X
SO

G
G

A
11

X
m

PW
1P

W
91

CA
M

-B
3L

Y
P

CC
SD

I II III

IV V VI

VII VIII IX

Figure 2: Excitation energies of the R-GME conformers in vacuo computed using different
methods and the aug-cc-pVDZ basis set, at the B3LYP/aug-cc-pVDZ optimized ge-
ometries.
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