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Synthesis, Crystal Structure, Luminescence Property and DNA-Binding of a
Manganese(I) Complex with p-Hydroxyphenylacetic Acid and 1,10-Phenanthroline
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Abstract: A complex of [Mn(CgH;05),(phen),| - H,0 (CgHgOs=p-hydroxyphenylacetic acid, phen=1,10-phenanthroline)
was synthesized and characterized by elemental analysis, IR and TG-DTG. lis crystal structure was determined by
single crystal X-ray diffraction method. The complex crystallizes in monolinic system with space group C2/c, cell
parameters: ¢=2.485 1(3) nm, b=0.920 85(3) nm, ¢=1.718 3(3) nm, B=117.363(10)°, cell volume: V'=3.492 2(9)
nm’, number of molecules inside the cell: Z=4, relative molecular mass: M,=735.64. The crystal structure shows
that the manganese ion is coordination with two oxygen atoms from two p-hydroxyphenylacetic acid anions and
four nitrogen atoms from two 1,10-phenanthroline molecules, forming a distorted capped octahedral coordination
geometry. Successive octahedra related by ¢ glide of eration share edges to generate a one-dimensional polymeric
structure. In addtion, the interaction of complex with DNA was also studied by ethidium bromide (EB)

fluorescence spectroscopy. CCDC: 848474,
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B — 2 Ab T

i A A B T E Elementar 23 7 Vario EL
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670 RUEAT AR 2T ARG TEAL (FTIR),KBr JE &,
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4> Uy he B AR AR PO /R A O ik AL, m b
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2905.6(m),2 893.4(m), 1 562.8(s), 1 380.8(s), 1 254.2
(s),847.3(m),728.0(m),
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d(H-H)=0.130 nm), FE&Y R &G —SBERF R =
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x1 BREVHREFHIE
Table 1 Crystal data of the complex

Empirical formula C4HxN,0:Mn
Formula weight 735.64
Crystal system Monoclinic
Space group C2/c

a/nm 2.485 1(3)

b/ nm 0.920 85(3)
¢/ nm 1.718 3(3)

F(000) 1524

Crystal size / mm 0.051x0.047x0.032
6 range for data collection / (°) 2.40 to 27.66
Reflections collected 26 324

Unique reflections 4 057

Rint 0.081 2
Completeness / % 99.3




1192 PV (A 428 &
EE |
B1(°) 117.363(10) Data / restraints / parameters 4057 /317239
V' / nm 3.492 2(9) Goodness-of-fit on F? 1.017
A 4 Final R indices (I>20(])) R=0.0479, wR,=0.1100
Calculated density / (g-cm™) 1.399 R indices (all data) R,=0.100 7, wR,=0.130 0
Absorption coefficient / mm™ 0.436 ApX, Apyin / (e+nm™) 275, =299
x2 BEAYNIEEKINER
Table 2 Selected bond distances (nm) and bond angle (°) of the complex
Mn-0(3) 0.210 61(17) Mn-N(1)#1 0.229 2(2) C(8)-0(2) 0.120 8(3)
Mn-O(3)#1 0.210 61(17) Mn-N(2) 0.232 0(2) C(8)-0(3) 0.124 5(3)
Mn-N(1) 0.229 2(2) Mn-N(2)#1 0.232 0(2)
O(1)-Mn-O(1)#1 99.95(10) O(1)#1-Mn-N(2)#1 87.54(7) N(1)#1-Mn-N(2) 89.79(7)
O(1)-Mn-N(1)#1 87.65(7) 0O(1)-Mn-N(2) 87.54(7) N(1)-Mn-N(2) 71.41(7)
O(1)#1-Mn-N(1)#1 109.89(7) O(1)#1-Mn-N(2) 159.07(7) N(1)#1-Mn-N(1) 153.09(10)
O(1)-Mn-N(1) 109.89(7) N(1)#1-Mn-N(1) 153.09(10) N(2)#1-Mn-N(2) 92.31(10)
O(1)#1-Mn-N(1) 87.65(7) N(1)#1-Mn-N(2)#1 71.41(7)
O(1)-Mn-N(2)#1 159.07(7) N(1)-Mn-N(2)#1 89.79(7)

Symmetry code: #1: —x, y, —z+1/2.
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Fig.1 Molecular structure of the complex with ellipsoids
shown at 30% level
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Table 3 Hydrogen bond data of the complex

D-H---A d(D-H) / nm dH---A) / nm d(D---A) / nm £ (DHA) / (°)
0(3)-H(1A)---O(2)#2 0.82 1.78 2.603(3) 177.2
O(1W)-H(1W)---O(1) 0.88(2) 2.60(6) 3.217(6) 128(6)

Symmetry code: #2: x, —y+2, z—1/2.

B2 EEWI 45+ 2R
Fig.2 2D supramolecular layer of the complex
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Fig.3 Excitation and emission curves of the cmplex
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1,10-phenanthroline
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Fig.5 Effects of the complex on the fluorescence spectra of EB-DNA system
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