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General Procedures:

All reagents were purchased from commercial souares used without further purification.
Elemental analyses (C, H and N) were carried ot wnh Elementar Vario EL. Optical diffuse
reflectance spectrum was measured on a PE Lamldba/\@0vis spectrophotometer equipped with
an integrating sphere at 293 K, and the Baplate was used as the reference. The absorption
spectrum was calculated from reflection spectruntheyKubelka-Munk function: o/S = (1-R)%/2R,

o is the absorption coefficient is the scattering coefficient which is practicallsavelength
independent when the particle size is larger thembandR is the reflectance. The energy gap was
determined as the intersection point between tleggnaxis at the absorption offset and the line
extrapolated from the linear portion of the absorptedge in thex/S versusk (eV) plot. And

photoluminescence analysis was performed on anbbEdih FLS920 fluorescence spectrometer.

! (a) W. W. Wendlandt, H. G. HeclRgflectance Spectroscopy; Interscience Publishers: New York, 1966. (b) G.
Kortlim, Reflectance Spectroscopy; Springer-Verlag: New York, 1969.



The powder XRD pattern was collected with a RigBRMAX 2500 diffractometer at 40 kV and
100 mA for CuKa radiation (A = 1.5406 A) with a scan speed of/Bin at room temperature. The
simulated pattern was produced using the Mercupgnam and single-crystal reflection data.
Figure S5 gives the powder XRD patternslpfwhich corresponds well with the simulated one,

conforming the high purities of the prepared sample

Crystallographic Data Collection and Structural Reinements:

A light yellow single crystal oft was mounted on a glass fiber for the X-ray diffi@ac
analysis. Data was collected on a Rigaku MercuryDCA@iffractometer equipped with a
graphite-monochromated Ma radiation @ = 0.71073 A) at 293(2) K. The intensity data were
collected with anw scan technique and corrected Ed? factors as well as for absorption by the
multi-scan method. The structure was solved by dinect methods and refined by full-matrix
least-squares techniques. Non-hydrogen atoms wmrateld by difference Fourier maps and
subjected to anisotropic refinement. All of the ccddtions were performed by the Siemens
SHELXTL™ version 5 package of crystallographic softwarkll H atoms of coordinated water
molecules were placed in calculated positions, WtiH distances of 0.85(3§, and refined in
riding mode withUiso(H) values of 1.8¢(O). Other H atoms were allowed to ride on their
respective parent atoms with C—H distances of A.9and were included in the refinement with

isotropic displacement parametéligs(H) = 1.2Jeq (C).

Computational procedures:

The crystallographic data of the present compouwetdrchined by X-ray were used to calculate
the electronic band structure. Calculation of thexteonic band structure along with density of
states (DOS) was carried out with density functigheory (DFT) using one of the three nonlocal
gradient corrected exchange-correlation functiof@SA-PBE) and performed with the CASTEP
code? which uses a plane wave basis set for the valemeetrens and norm-conserving
pseudopotentiafor the core electror’s.The number of plane waves included in the basis wa

determined by a cutoff energy. Bf 550 eV. Pseudoatomic calculations were perfdriioe H-1s,

2 SHELXTL Reference Manual, version 5; Siemens Energy & Automation Inc.: Madison, WI949

8 (a) M. Segqall, P. Linda, M. Probert, C. PickardHRsnip, S. Clark, M. Paynbaterials Sudio CASTEP,
version 2.2; Accelrys: San Diego, CA, 2002; (b) M. Segall, P. Linda, Molsart, C. Pickard, P. Hasnip, S. Clark,
M. PayneJ. Phys.: Condens. Matter, 2002 14, 2717.

* D. R. Hamann, M. Schluter, C. Chiarfiys. Rev. Lett., 1979 43, 1494.



C-282p%, N-252p°, 0-2€2p°, and La-5¢%s". The parameters used in the calculations and
convergence criteria were set by the default vabii¢se CASTEP cod& The calculations of linear
optical properties were also made in this work. CTBB calculated the real(w) and imaginary
e2(w) parts of the dielectric function. Thg(w) can be thought of as detailing the real trans#io
between occupied and unoccupied electronic statesreal and imaginary parts were linked by a
Kramers-Kronig transform.This transform was used to obtain the real pdth) of the dielectric

function.
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Fig. S1.Diffuse reflectance spectrum bf

° F. Bassani, G. P. Parravicitlectronic States and Optical Transitions In Solids; Pergamon Press Ltd.: Oxford,
1975, ppl49.
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Fig. S3.Total and partial DOS df. The Fermi level is set at 0 eV.
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Fig. S4.Calculated real and imaginary parts of dielectuiactions inl.
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Fig. S5.The simulated and experimental powder X-ray diffien patterns of.



