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1. UV-vis spectra of a methanol solution of [Cu(RR-o0xa)]**
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Figure S1. The change of UV-vis spectra when RR-oxa was added to a methanol solution of
Cu(TFMS),. The initial concentration of Cu(TFMS), was 1.2 mM. The concentration of RR-oxa was
changed from 0 mM to 1.2 mM. The increase of the absorption band around 670 nm on adding RR-

oxa represented the progressive formation of a chiral Cu(Il) complex, [Cu(RR-oxa)]**.



2. HPLC chromatograms of [Cu(SS-oxa)]?>* and [Cu(SS-oxa)L]*
The purity of the used Cu(Il) complexes was examined by means of high performance liquid
chromatography (HPLC). A methanol solution of a Cu(II) complex was mounted on a C18 column

and eluted by methanol containing sodium trifluoromethanesulfonate (NaTFMS).

Figure S2. The HPLC chromatogram when a Cu(Il) complex was eluted on a C18 column. The
conditions were following: a column (CAPCELL PAK Cig UG, Shiseido Ind. Co. (Japan)), an eluent
(methanol containing 30 mM NaTFMS), a flow rate (0.5mL min') and wavelength (600 nm). The
injected complexes were [Cu(SS-oxa)](TFMS), (left), [Cu(SS-oxa)(bzac)](TFMS) (center) and [Cu(SS-
L)(dbm)](TFMS), respectively. The slight tailing observed for the cases of [Cu(SS-oxa)](TFMS). and

[Cu(SS-L)(dbm)](TFMS) might be attributed to the partial decomposition of the complexes on a column.



3. Mass spectra of [Cu(RR- or SS-oxa)]** and [Cu(RR- or SS-oxa)L]*
Mass spectra were obtained for the used Cu(Il) complexes. The methanol solution collected at

each peak in the HPLC chromatograms (Figure S2) were measured. The results are given below
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Figure S3 (a). The observed (upper) and calculated (lower) spectra of [Cu(SS-oxa)](TFMS),. The

calculation was made for the elemental composition of C,;H2N>O,CuCF;SO;*; calc. H" (m/z=546.0492) and

found m/z= 546.0492[M"H*].
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Figure S3 (b). The observed (upper) and calculated (lower) spectra of [Cu(SS-oxa)(bzac)](TFMS). The
calculation was made for the elemental composition of C;31H31N,04Cu*; calc. H (m/z=558.1591) and found

m/z= 558.1591[M*H"].
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Figure S3 (c¢). The observed (upper) and calculated (lower) spectra of [Cu(SS-oxa)(dbm)](TFMS). The
calculation was made for the elemental composition of CisH3sN.O4Cu'; calec. H® 620.17, found m/z=

620.17[M*H"].



4. Calculated VCD and IR spectra of [Cu(SS-oxa)]?*, [Cu(SS-oxa)](TFMS)" and [Cu(SS-

oxa)|(TFMS): for the optimized structures
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Figure S4(a). (left) The calculated IR (lower) and VCD (upper) spectra of [Cu(SS-oxa)]** in CHCls,
using the PCM model. The number of each peak corresponds to that of the observed one. (right) The

optimized structure of [Cu(SS-oxa)]*" as a model of the Cu(II) complex in CHCl3, using the PCM model.

2000

Aex10*
o

2000 4000

2000

] P ! 0
1800 1700 160Q 1500 14%0 1300,1200 1100
avenumbper /cm

Figure S4(b). (Left) the calculated IR (lower) and VCD (upper) spectra of [Cu(SS-oxa)](TFMS)" in
CHCI3, using the PCM model. The number of each peak corresponds to that of the observed one.
(Right) the optimized structure of [Cu(SS-oxa)] (TFMS)" as a model of the Cu(Il) complex in CHClIs,

using the PCM model.
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Figure S4(c). (Left) the calculated IR (lower) and VCD (upper) spectra of [Cu(SS-oxa)](TFMS), in
CHCIls, using the PCM model. The number of each peak corresponds to that of the observed one.
(Right) the optimized structure of [Cu(SS-oxa)](TFMS), as a model of the Cu(Il) complex in CHCl3,

using the PCM model.



5. Calculated VCD and IR spectra of [Cu( S$S-oxa)(bzac)]* for the optimized structure
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Figure S5. (Left) the calculated IR (lower) and VCD (upper) spectra of [Cu(SS-oxa)(bzac)]"in CHCIs,
using the PCM model. The number of each peak corresponds to that of the observed one. (Right) the
optimized structure of [Cu(SS-oxa)(bzac)]"as a model of the Cu(Il) complex in CHCls, using the PCM

model.



Table S1. Assignment of the main peaks in experimental VCD spectra”

NO [Cu( SS-0xa)(H20):] (TFMS), | [Cu(SS-oxa)(bzac)](TFMS) | [Cu(SS-oxa)(dbm)](TFMS)
1 Vs CN Vs C-N Vs C-N
2 Vas C-N Vas C-N Vas C-N
don (H20)
3 ve-c-¢ (phenyl group) ve-c-¢ (phenyl group) ve-c-¢ (phenyl group)
4 ve-c-¢ (phenyl group) ve-c-¢ (phenyl group) ve-c-¢ (phenyl group)
5 Oc-H bending (CH>) | 8¢ (CHy) (scissoring) dcu (CHa)
(scissoring) pc-u (phenyl group)
(locking)
6 pc-u (phenyl group) tcu (bzac)(CHs) tc.n (CH3)
pcu ( chiral center ) pc-u (bzac) (phenyl group) pcu  (phenyl group)
tcu  (CH3) pcu (phenyl group)
7 ocu (wagging) - -
8 Ten (twisting) TeH TcH
Vas s-0 (counter anion) Vas s-0 (counter anion) Vas s-0 (counter anion)
9 pcu  (chiral center) pcu  (chiral center) pcu (chiral center)
Vas c-r (counter anion) Vs c-r (counter anion) Vas c-F (counter anion)
10 Ve-o vss.o (counter anion) vss.o (counter anion)
tcn (CH3)
vgs-o (counter anion)
11 vsc.r (counter anion) vse.r (counter anion) vsc.r (counter anion)
12 pcn COCNC(ring) pcn COCNC(ring) pc.n COCNC(ring)
a - Vs -0 Vs C-0
b - V ccC Vccc
¢ (intense) | - Vas C-O Vas C-O
d - pc-H pc-H

* Assignment was performed on the basis of DFT calculation. The PCM model was applied to account for the solvent effect

(CHCL).




