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Synthesis, Structures and Properties of the 3D Compounds Containing
L-Chiral Helical Chains
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Abstract: Two compounds with L-Chiral helical chains have been solvothermal synthesized: Sm(HCO,)(S0O,)(H,0)
(1) and KSm (H,0)(SO4), (2). Complex 1 is synthesized without any chiral auxiliary, while complex 2 is the
opposite. However, in 2, chiral auxiliaries do not exsit in the inorganic framework but work as the inducer in the
formation of the complex. Single-crystal X-ray diffraction (XRD) demonstrates that complex 1 crystallizes in space
group P4, and complex 2 crystallizes in space group P3;. Complex 1 is constructed of two types of L-[Sm-O],
chains, every two different kinds of adjacent helical chains are connected by sharing Sm (1Ill') ions to form
Intertwined left-handed double helices. Compound 2 is constructed of two L-chiral helical chains: [Sm-0-S1-0],
and [Sm-0-S2-0],, the two adjacent helical chains are connected by sharing Sm (Il) ions to form double helices
chains, every two adjacent double helices chains are connected through K* linkages to form Intertwined left-

handed double helices. The second-harmonic-generation efficiencies and fluorescence of 1 and 2 were studied.
CCDC: 977312, 1; 977313, 2.
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Table 1 Crystallographic data of compounds 1 and 2

Compound 1 2
Empirical formula CH;0,SSm H,KO4S,Sm
Formula weight 309.44 399.59
Temperature / K 296(2) 296(2)
Wavelength / nm 0.071 073 0.071 073
Crystal system Tetragonal Trigonal
space group P4, 32,

Unit cell dimensions

a=0.692 94(4) nm
5=0.692 94(4) nm
¢=1.162 52(16) nm

a=0.693 69(8) nm
5=0.693 69(8) nm
¢=1.283 3(2) nm

Volume / nm? 0.558 20(9) 0.534 81(13)
7, Calculated density / (Mg-m™) 4,3.682 3,3.722
Absorption coefficient / mm™ 10.873 9.428

F(000) 572 561

Crystal size / mm’ 0.17x0.16x0.16 0.13x0.13x0.12
Theta range for data collection 2.94°~26.47° 3.39°~26.74°

Limiting indices

Reflections collected / unique
Absorption correction

Max. and min. transmission
Refinement method

Data / parameters
Goodness-of-fit on F

Final R indices(I>20 (1))

R indices(all data)

Flack parameter

-8<h<8; -13<I<14; -8<k <8
4 116/1 100(R;,=0.038 4)
Semi-empirical from equivalents
0.275 1 and 0.259 4

Full-matrix least-squares on F*

1 100/92

1.137

R=0.020 8, wR,=0.051 0
R=0.020 9, wR,=0.051 0

-0.07(2)

-1<k<8; -8<h<8§; -15<I<16
3 927/732(R;,=0.028 7)
Semi-empirical from equivalents
0.397 5 and 0.373 7

Full-matrix least-squares on F*
732/61

1.080

R,=0.022 6, wR,=0.079 0
R=0.022 6, wR,=0.079 0

0.01(4)

x2 HAEWIF2WESBKINER

Table 2 Selected bond lengths (nm) and angles (°) for compound 1 and compound 2

Compound 1
Sm(1)-O(4)#1 0.2340(5) Sm(1)-O(1)#2 0.2397(8) Sm(1)-0(2)#3 0.2410(5)
Sm(1)-0(3) 0.2420(5) Sm(1)-O(1W) 0.2473(5) Sm(1)-0(5)#4 0.2564(5)
Sm(1)-0(6) 0.2590(5) Sm(1)-O(5)#5 0.2648(5) Sm(1)-O(6)#5 0.2680(6)
S(1)-0(3) 0.1448(5) S(1)-0(1) 0.1463(7) S(1)-0(4) 0.1464(5)
S(1)-0(2) 0.1477(5)
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Continued Table 2

Compound 2
Sm(1)-0(2) 0.2438(4) Sm(1)-0(2)#6
Sm(1)-0(4)#8 0.2441(3) Sm(1)-O(1W)
Sm(1)-O(1)#10 0.2521(3) Sm(1)-0(3)#9
S(1)-0(2) 0.1456(4) S(1)-0(4)
S(1)-0(3) 0.1475(4)

0.2438(4) Sm(1)-0(4)#7 0.2441(3)
0.2482(6) Sm(1)-0(1)#9 0.2521(3)
0.2535(3) Sm(1)-0(3)#10 0.2535(3)
0.1473(4) S(1)-0(1) 0.1475(3)

Symmetry transformations used to generate equivalent atoms: #1 y—1, —x+2, z—=1/4; #2 —y+2, x, z+1/4; #3 x, y—1, z; #4 x+1, y, z; #5 v, —x+1,

z=1/4 for 1. #6 v, x, —z; #7 x, y+1, z; #8 y+1, x, —z; #9 —x+y+1, —x+1, z—1/3; #10 —x+1, —x+y+1, —z+1/3 for 2
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Fig.1  Coordination mode of Sm* in compound 1
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Symmetry codes: #1: 2+x, y, z; #2: L+x, y, z; #3: —1+4x, v, z; #4: =2+, y, 2; #5: -3+, y, 2

4 i Sm* A HCO, 4 iy — 4k 5%
Fig4 1D chain constructed by Sm* ions and HCO,™ groups

Symmetry codes: #1: y, —14x, —z; #2: 1—x, 1=x+y, 1/3—z; #3: y, x, —z; #4: x, L+y, z; #5: 1-x+y, 1-x, —1/3+4z; #6: 1+y, x, —z; #7: x—y, —y, —1/3-z; #8:
1—x+y, —x, 1/3+4z
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Fig.5 Coordination mode of Sm* and K* in compound 2
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Fig.6 Intertwined left- double-helices of the compound 2
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Fig.8 Solid-state emission spectra of mixture of 1 and 2 at room temperature (excited at 400 nm)
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