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FEFE B HINA 10 mL JEK IE BRI 26 mg(0. 1 mmol) Zn(acac), -2H,0, @ 1 BEHE Iz o
W65 AR A 1 b, ARG IR ZE 70 °C, WHZ I I A 29 mg (0. 1 mmol) NITQ fJ 5 mL CH,CL, %
W ,70 CHER S 10 min J5, B R0, 208 IEMR A E e 5 EE T E 3 d JFRAE S T X &R
AT ST PR B HOIR R4 . TTR BT C, Hs, CLN Oy Zn (1004. 09) (3EIB{E ) /% - C 50. 43 (50.24) ,H 5. 31
(5.22),N10.94(11.16),
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e RN IE 1 T A FE Bruker AXS SMART APEX IT CCD {#% |- FHZ A1 S8 (025 B ({1 MoKa
5L A IEIR (A =0. 071073 nm) LA -0 FAFHT N 293 (2) K FUYSCE 5 5 9 17 5 Hicdi , FhliedE 51 19980
ARG, HL ARl S T A 5946 A, B 4135 AN(T> 20 (1)) I TFSEM b o 17 5500 BE SR 22 Lp T
REAE, SRS ALt BRI AR s o X A Al SR AR BR RN 45 1) S PR I B PR 142 e B e /N e TR B OE
A HJECF (0 A8 R B IR W T ¥k 15 3. BT A T 24 6 ] SHELXS-97"7 fil SHELXL-97 F4 ¥4 58
B BE B ¥ [ Zn(acac),(NITQN), ] -2CH,CL, 4 i 1A 2 2 509 T 4 1, JL 8 K FE £ 51 T 3% 2,
(CCDC: 969100)

&1 EAW[Zn(acac),(NITQ),] -2CH,CL I REFRIFELE
Table 1 Crystallographic data and structure determination details of complex [ Zn(acac), (NITQ),]-2CH,Cl,

Empirical formula Cy, Hs, C1,Ng OgZn ¥ 90
Formula mass 1004.09 V/nm? 2.4253(8)
VA 2 F(000) 1044
D,/ (grem™?) 1.375 h -13~7
Temperature/K 293(2) k -26 ~27
Crystal system Monoclinic 1 -16 ~15
Space group P21/¢c Reflections collected 19980
/mm ! 0.784 Independent reflections(R,,, ) 5946(0.0304)
a/nm 0.9791(2) Data/restraints/ paramenters 5946/0/286
b/nm 2.0508(4) Goodness-of-fit on F? 1.041
¢/nm 1.2110(2) Final R, ,wR,[1>20(I)] 0.0415,0.1278
o/ (°) 90 R, ,wR, (all data) 0.0682, 0.1485
B/(°) 94.08(3) Largest difference peak and hole/(e+nm~3) 363, -579

*®2 BAEW[Zn(acac),(NITQ),] -2CH,CLKIERS # 1K (nm) FnEEF (°)
Table 2 Bond lengths( nm) and angles(°) of complex [ Zn(acac),(NITQ),]-2CH,Cl,

Bond Length/nm Bond Length/nm Bond Length/nm
Zn(1)—0(4) 0.203 33(16) N(3)—0(2) 0.1274(2) N(4)—0(1) 0.1274(2)
Zn(1)—0(3) 0.20197(15) N(4)—C(9) 0.1336(3) N(3)—C(9) 0.1348(3)
Zn(1)—N(1) 0.23736(18)

Angle/(°) Angle/(°) Angle/(°)
0(4)—Zn(1)—N(1) 93.25(6) 0(3)—Zn(1)—0(4) 90.60(7) O(3A)—Zn(1)—0(4) 89.40(7)
0(3)—7Zn(1)—0(4A) 89.40(7) 0(3A)—Zn(1)—O0(4A) 90.60(7) O(4A)—7Zn(1)—N(1) 86.75(6)
0(3)—7Zn(1)—N(1A) 91.88(7) 0(3A)—Zn(1)—N(1A) 88.12(7) 0(4)—7Zn(1)—N(1A) 86.75(6)

O(4A)—Zn(1)—N(1A) 93.25(6) 0(3)—Zn(1)—N(1) 88.12(7) O(3A)—Zn(1)—N(1) 91.88(7)

Symmetry transformations used to generate the equivalent atoms; A: —x, —y+1, —z+1.
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Fig. 1 Ortep diagram of molecular structure of Fig. 2 Crystal packing of the complex
[Zn(acac),(NITQ),] - 2CH,Cl, ( displacement [Zn(acac),(NITQ), ] -2CH,CI,

ellipsoids are drawn at 30% probability, CH,Cl, and H

atoms are omitted for clarity)
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0.3118 nm X FH] Cl A1 O Z[AIAFTESS AR EAEH o #h IR DI HERR I vh I Ar A R 19 4 1) &5,
N—OLEH 1 O Ji-FF1 S I N R BH &5 b 19 48U 5 S W be vh &0 I )i C—He---0 S8, B O3
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spectra of the complex
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Fig.5 Exchange coupling through NO---HC pathway




512 1) SRATURAE R IR A A 2 -Zn (I BE 5P A0 45 0 A5 A4 A 1 It 1439

TARABRR T b i 1 e B, O LA T A M DR R b S B B e, AR A LS, S W A
TN(4)—0(1) 1+ | H(4AA)—T C(4A)—] C(5A)—1 C(6A)—| N(2A)—1 C(8A)—| C(9A)—
TN(4A)—1 0 (1A)=-] H(4A) SBT3 HiA , 13X -5 3CHkGE SR — 2, 454 McConnell HLH,

ILARAR A NITQ [ ph 2 [A]58 1 NO- - HCR A2 L 55 (M Bk B 1B 4

3 45 i

18 FHE R AL QA U5 A 2k NITQ 54 (D) & 7420 7 1 A S0 A BERL A4 [ Zn (acac ),
(NITQ), ] 2CH,Cl, o fbik X RRFA5 A A3 01,2 A NITQ [ i FER A B2 5 Zn (D) JE L3
FREGI>T, Zo (1) B 740 T 0l ml 1 N AL AL ER T v o BEPEDFFE BT, NITQ Z[ald s Zn( 1) B 1
3 S BRREAH LA 5 e8h, o T A BER AL/ AHAR A NITQ B iy B&Eld i NO--- HC B4t ™ AR 55
MR IER G o

2 £ X M

[1] Rémi B,Dominique L, Christian R. The Emitting State of the Imino Nitroxide Radical[ J]. Chem Phys Lett,2005 ,405(1/
2/3) :153-158.

[2] Ovcharenko V I,Fokin S V,Kostina E T, et al. First Example of a Reversible Single-crystal-to-single-crystal Polymerization
Depolymerization Accompanied by a Magnetic Anomaly for a Transition-Metal Complex with an Organic Radical[ J]. Inorg
Chem ,2012,51(22) :12188-12194.

[3] GAO Yuanyuan, WANG Chao, WANG Yali, et al. Synthesis, Crystal Structure and Magnetic Propertiesof a Four-spin
Nitroxide Radical-Mn( [ ) Complex[J]. Chinese J Appl Chem ,2012,29(12) :1447-1451(in Chinese).
IR, ERR, EWAN, 5. PO A BEAE B d B (D) BRSNS R SR RGBT (T]. 2 AL ,2012,29(12) ¢
1447-1451.

[4] ZHANG Youjuan, WEI Shaohong, HUANG Kuntao,et al. Synthesis, Crystal Structure, and Luminescent Property of One
New Quinoxaline-substituted Nitronyl Nitroxide Complex [ Ni(acac), (NITQ), ] <2CH,Cl,[J]. Chinese J Struct Chem,
2013,32(10) :1497-1502 (in Chinese).

SKAUR, BDLL, I . — R R R AR A AR A W [ NiCacac) , (NITQ), | -2CH, CL, (45 1 45
HRZEI LR T]. 25 #fes,2013,32(10) :1497-1502.

[5] Zhang Y J,Wang J J,Chen J. Three Nickel( Il ) and Zinc( [l ) Complexes with Two Novel Nitronyl Nitroxide Ligands;
Syntheses, Crystal Structures and Luminescent Properties[ J]. Z Anorg Allg Chem ,2012,638(11) ;1849-1854.

[6] Wang C,Ma Y,Wang Y L,et al. A New Quinoxalinyl-substituted Nitronyl Nitroxide Radical and Its Five-spin Cu( II ) and
Four-spin Mn( I ) Complexes: Syntheses, Crystal Structures, and Magnetic Properties[ J]. Aust J Chem,2012,65(6) :

672-679.

[7] Sheldrick G M. SHELXS 97 ; Program for the Solution of Crystal Structures[ CP/CD]. Gttingen: University of Gttingen,
1997.

[8] Sheldrick G M. SHELXS 97 ; Program for the Refinement of Crystal Structures[ CP/CD]. Gttingen : University of Gttingen,
1997.

[9] Caneschi A,Ferraro F,Gatteschi D, et al. Crystal Structure and Magnetic Properties of a Copper( II ) Chloride Nitronyl

Nitroxide Complex Containing Six Exchange-coupled S =1/2 Spins[J]. Inorg Chem,1990,29(9) :1756-1760.

[10] LiuS Y,Chen Y W,Gao D Z. A Novel Binuclear Cu( I ) Complex with Nitroxide Radicals Exhibiting Ferromagnetic
Interactions| J|. Chinese J Struct Chem ,2012,31(1) :44-49.

[I1]Li L C, Liu Z L, Turner S S, et al. Unique Magnetic Behavior in a One-dimensional Coordination Polymer
[ Co(tmpyim), (tp) ][ J]. Eur J Inorg Chem,2003,2003(1) :62-65.

[12] MA Yue, XU Jinxia, WANG Chao, et al. Syntheses, Crystal Structures, and Magnetic Properties of Nitronyl Nitroxide
Radical-diamagnetic Metal Zn( I ) Complex[J]. Acta Sei Nat Univ Nankai,2008 ,41(1) ;71-75(in Chinese).
R VPR, Tl & PUE)E Zo( D) - B BB S PR RIASS I AR ERFsE (], Pk FFR (A
SRBFF R ) ,2008,41(1) :71-75.

[13] McConnell H M. Ferromagnetism in Solid Free Radicals[ J]. J Chem Phys,1963,39(7) :1910.

[14] Lin H H,Wei H H. Ferromagnetic Interactions of u-NO; Bbridged 2-D Silver(I) Complex with Imino Nitroxide Radical
[J]. Inorg Chem Comm ,2004,7(1) :27-30.



1440 R e 2 $33 %

Synthesis, Crystal Structure and Magnetic Properties
of a Zinc(II) Complex with Quinoxaline-
substituted Nitronyl Nitroxide Radicals

ZHANG Youjuan®, YANG Jinhui®’, CHEN Jing"""
(“College of Chemistry and Chemical Engineering ,Anyang Normal University ,Anyang , Henan 455002 , China ;
*School of Chemical Engineering and Energy , Zhengzhou University , Zhengzhou 450052 , China)

Abstract A two-spin complex{ [ Zn(acac), | (NITQ), | -2CH, Cl, ( acac = acetylaceonate anion, NITQ =2-
(2-quinoxalinyl )4, 4, 5, 5-tetramethylimidazoline-1-oxyl-3-oxide ) was synthesized from a quinoxalinyl
substituted nitroxide radical. The X-ray analysis of the single crystal reveals that two NITQ radicals act as
monodentate ligands coordinated to Zn®* to form a two-spin octahedral complex. The magnetic study shows that
two NITQ radicals have ferromagnetic interaction, the Curie constant C =0.7242 c¢m’+K/mol and Weiss
constant § =0. 5958 K.

Keywords nitronyl nitroxide;Zn( Il ) ;crystal structure ; magnetic properties
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