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Fig. 1 Chemical formula of the title complex] Mn, LCl, |
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Fig. 2 Positive-ion ES mass spectrum of complex

[ Mn, LCl, ] in methanol
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Fig. 3 The crystal structure and the structure of the
coordination polyhedron of the complex[ Mn, LCl, ]



10 R TR A4 5 5 35 %
£3 EAW[MnLCLIHNEBEK oo R C)
Table 3 Selected Bond Lengths (nm) and Bond Angles (*)
g /om /) B/
Mn(1) —0O(1) 0.211 2(3) O —Mn(1)—0O'  75.84(12) N(2)—Mn(1) —ND 92,2114
Mn(1) — O 0.212 0(3)* O —Mn(D)—N(2) 140.71(16) O —Mn(1)—CI(1>  112.40(9
Mn(1) —N(2) 0.217 8(4&) O —Mn(D)—N(2)*  83.62(13)  O(1)—Mn(D)—CI(1*  110.61(D
Mn(1) —N(1) 0.218 6(4) O —Mn(1) —N(D 84.74(12)  N(2)—Mn(D)—CIID  106.07(14
Mn(1) —CI(D) 0.23525(14) O —Mn(D)—N(D*® 142.59(14) N —Mn(D—CI(1)  106.28(12)

RS i 2— 2,1y, 1=
3 #& &

ARAFFELL 1,379 ik, 2, 6-— FF Bk 3 X R OR
B SR, At 2+ 2048 & — 20 RN A A0 A i
T — T ALK IR UK AR B A W RN SRR IR R, 43
B LA A WA A R B BRI UE U T OB A
R, BAERIS&MT B & W 0 DU S8 M 7
VR S AR . X4 ER AT B A T IR A 4 R
ZH.MAYHHNEE THAEETRASTRNZ
o TR I T A2 I iy ) Y I LA 45 4 5 R
EWrssit—a.

Bt
R 3 46 AT 0 90
5% 3k

(1] %%, 680, BRar, 58, BB R FRC (A A B2 4 = o e

YGRS 5 eI ¥ %R, 2008,
66(12) :1446-1450.
HU Xue-lei, QIU Li, CHEN Zhong, et al
Synthesis, Crystal Structure and Luminescent
Property of the Europium Nitrate with a Diphenol
Macrocyclic Ligand[J]. Acta Chimica Sinica, 2008,
66(12):1446-1450. (in chinese)

(2] EWRF.RiE, ZWE, %, Ho(lD F KK I
EYRE AR R GEH B X DNA Ry B &) 16 35T
()], SR b2 2e 4], 2010, 31(12) . 2344-2348,
WANG Yin-ping, WU Qi-feng, XIA Yu-jia, et al.
Synthesis, Crystal Structure and DNA Cleavage of a
New Holmium (III) Nitrate with a Schiff-based
Macrocyclic Ligand [ J]. Chemical Journal of Chinese
Universities, 2010, 31(12): 2344-2348, (in chinese)

[3] E/NE.ZRPERE S SERES KRR BEH
ERgmADE S T]. R LR R¥¥4M,2011,
33(4) . 17-19.

WANG Xiao-bo, JIANG Zhi-ping, HOU Bo-tao, et
al. Study on the Synthesis of a new dinuclear copper

macrocyclic complex by template reaction involving

lead ion as templating agent[]]. Journal of Wuhan
Institute of Technology, 2011, 33(4): 17-19. (in
chinese)

[4] ZHOU H, PENG Z H, PAN Z Q, et al. DFT theo-
retical, synthesis, X-ray diffraction and IR studies
on new dinuclear copper macrocyclic complexes[]].
Journal of Molecular Structure, 2005, 743: 59-68,

[5] DOWNARD A J, MCHEE V, TANDON S S,

Binuclear manganese(II) and nickel (II) complexes
with a potentially octadentate macrocyclic ligand
(H,L; ).
crystal structures of[ Mn; (H;L;) (CH;COQ), T »
2CH;OH and [ Ni, (H,L;) (H,0),Cl, 1 « 2H,O
[J]. Inorganica Chimica Acta, 1990, 173;:
181-190.

[6] ZHOU H, PANG Z Q, CHEN L,et al. Syntheses
and characterizations of macrocyclic heterodinuclear
complexes[ CuML ( H; 0), ] (ClO, ), [J]. Wuhan
Institute of Technology., 2006, 28(4): 7-12,

[7] MIKURIYA M, NAKADERA K. Novel elimination

reac-tion of a hydroxyethyl group in a manganese

synthesis and characterisation X-ray

com-plex. Formation of a binuclear manganese (11)
complex with a Robson-type macrocyclic ligand[ J].
Inorganica Chimica Acta, 1992, 194. 129-131.
[8] Bruker. SMART, SAINT, SADABS and SHELXTL
(version 6. 10). Madison: Bruker AXS Inc, 2000,
[9] HOSKINGS B F, MCLEOD N J, SCHAPP H A.
The struc-ture determination of a binuclear copper
(II) complex of a Tetra-Schiff base macrocycle[ J].
Australian  Journal of Chemistry, 1976, 29:
515-521.
[10] H1%&. . 8%,.%. B3 AgDOCu(DRE
BaR LT R LRKEEHR, 2007, 29(2):
8-10.
HU Xuelei, QIU Li, GAO Feng, et al. The
Synthesis of a Ag(DCu(I) heterodinuclear cryptate
[J]. Journal of Wuhan Institute of Technology,
2007, 29(2): 8-10. (in chinese)
[11]  SRBHES, B, B B, 5, A X AR R 5 B0 A4 7 1R 4L
(ID=xEeHHaREREDT]. R TR



56 i ISR 4 U R SR L& W B0 & R B s R 1 11

4% ,2008, 30(4); 39-41. M ISP S RS RIELT] #1,2006,27(1):

ZHANG Yang-ling, QIU Li, ZENG Hui-ling, et 90-95.

al. The Synthesis and characterization of a new HU Xue-lei, LIU Huan, YUAN Jun, et al. The

asymmetric gadolinium ( III ) mnitrate with a Synthesis and Characterization of Lanthanide

macrocyclic ligand[J]. Journal of Wuhan Institute Cryptates with Pyridine-based Polyazacryptand by

of Technology, 2008, 30(4): 39-41. (in chinese) Direact Reaction[ J]. Rare Earths, 2006,27(1) :90-
L12] B2, 004, =2, 55, O ibie 209 £ & W Mz < i 95. (in chinese)

Crystal structure and characterization of new binuclear manganese
(II) complex based on polyaza imino macrocyclic ligand

HU Xue-lei, YAO Yu, XIAO Li, MENG Mei-na ,PAN Zhi-quan
(School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology , Key Laboratory for Green Chemical Process
of Ministry of Education, Hubei Key Laboratory of Novel Reactor and Green Chemical Technology , Wuhan 430074 ,China)

Abstract; With the aim of finding the best conditions for the synthesis of binuclear macrocyclic
complexes by the template reaction and better understanding their structures, the title compound, a
new binuclear manganese (II) complex based on a polyaza imino macrocyclic ligand was prepared by
[2+2] template condensation of 1,3-diaminopropane with 2,6-diformyl-4-methylphenol in the presence
of manganese(II) chloride, and characterized by infrared spectra, and electrospray mass spectra. Its
crystal and molecular structure was determined by X-ray diffraction methods. The crystal crystallizes in
the monoclinic system, space group P2 (1)/c with a = 0. 749 44(8) nm, b=1. 045 84(11) nm, c=
1. 636 57(18) nm, B = 93.854(2)°, Mr = 583.27, V = 1.279 8(2) nm*, Z = 2, Dc = 1. 514 g/cm®,
F(000) = 596, R = 0.039 7 and wR = 0. 111 2. The complex is composed of a di-hydrogen deposed
polyaza imino macrocyclic ligand, two manganese (1) ions and two chlorides. Each manganese ion is
located in one of the two compartments of the macrocyclic ligand and five-coordinated in a square
pyramidal geometry in which two oxygen and two nitrogen atoms of macrocycle build the basal plane of
the pyramid, and the chloride ion is located at the top of the pyramid. Study of X-ray diffraction
methods and electrospraymass spectrometry confirms that the binuclear entity exists in the complex and
the title complex is very stable.

Key words: macrocyclic binuclear manganese complex; synthese; crystal structure;electrospraymass spectrometry
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