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i 2 A5 B8 B BEBE . X F oK A% B Fs E A, SCER AR
i T LB Mn.Fe Z4HA YT, 1D #REE Y
WARE. T U EREE, ZE5 N K EEZE—
ARG 4 A FEE B O AR e T A, PR M AR A T B IR
fif A X — B R # — [ Co,Na ] 7 & B — 44k 1k
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11 R 28

22 S50 BT R R #0k U8 KN A | S 4 b
af Wit — AR 4. CON Ml H J6 & 40 iR A /9
{X %8} Perkin-Elmer 240C T % 4 #7{X. IR £ 4h
HREHHE £ VECTOR 22 63 Wl & (KBr J&
), & i Bl R 400~4 000 cm L.
1.2 BEEMHER

B 0. 215 6 g(1. 57 mmol) K #% B f5.0.129 1 g
(1. 57 mmol) Z.Bg 41 & 0. 048 4 g(0. 74 mmol) B X
MW MmAE 10l CHOH H, R E 5 & &
0.124 0 g (0. 52 mmol) N K A & L& Y 5 mL
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CH; OH IR &, FF 4k S #F 5 min, B B %
75 F R, PRI PE 30 min, U8, IREEE 7 d BT
R EPOR Rk, U8, I K 2B 3 K,
P TFHEELKYE Co ME=FRLA N 70%. TR
Bi: 4% 4> F X Cyu Hy Co,N;NaOy,, 3+ & H (%)
C 44.50,H 5. 05%,N 10. 68; LI (& (%) C 44. 24,
H 5. 01, N 10. 45. I 4p 5% 3% IR (KBr, em ')
3 278(m),2086(s) ,1 640(m), 1 601(s), 1 552(m),
1446 (s),442(m),1 270(s),1 144(w),920(s),
850(w),813 (m), 754 (s), 734 (m), 673 (m),
622(s),570(m) ,547(m) ,522(m).
1.3 @AW 1 - 3CH,OH R &N E 5@
0.22 mm X 0.18 mm X 0.15 mm R/NHE
5B TF Bruker APEX CCD B 5 5 91 1% E, Mo/
Ka %8 §1 (0. 071 073 nm) & ¢-0 HFH X, 3 H
SMART )7 7 Z | T W £ 3 i, 5 A
SAINT & R ¥4 1 SADABS 72 ¢ #E 47 28 5 ik
BrIEV . A E A TR ERIR TR A
LHEMR/N_REFET F G, AR T
DI ELS IR IR & 1 R M 2 4 K s A ARUE IE

H U REREFI 128 1.5 4 FEELHNE,
N _EORBCAL A4 o 2 N7 78 & M A — 5 Y8 Bl 19
A, Fredan i 1R , Ho A% il S v R B A L A
KA1 - 3CH;OH 11 & 174 2= B 4f 70 8 43 42
KeMaamE 1 Mk 2 fr.

B1 —#%41-3CH;OH®BEHBT
Fig.1 The structural unit of 1D chain 1 « 3 CH; OH

&1 —4#41-3CH;OHMEoERMNER
Table 1 Selected bond lengths (nm) and bond angles (°) for 1D chain 1 « 3CH; OH

K
Co(1H)—0O3) 0.188 6(2) Co(2)—0O() 0. 188 2(2)
Co(1)—N(5) 0.190 0(2) Co(2)—0(5) 0. 188 9(2)
Co(DH)—O) 0.190 2(2) Co(2)—N(3) 0. 190 3(2)
Co(1)—0O(6) 0.190 3(2) Co(2)—0(2) 0.190 7(2)
Co(1)—N(D) 0.190 4(2) Co(2)—N(5) 0.191 9(2)
Co(1)—N(2) 0.192 7(2) Co(2)—N(4) 0.192 4(3)
A
0(3)—Co(1)—N(5) 93.36(9) O(7)—Co(2)—0(5) 90. 89(9)
N(5)—Co(1)—O(D) 173.25(9) O(7H)—Co(2)—N(3) 88.10(10)
0(3)—Co(1H)—0O(6) 178.14(9) 0(5)—Co(2)—N(3) 92.11(10)
O(D—Co(1H—0O(6) 88.05(9) 0(5)—Co(2)—N(5) 176.87(9)
0(3)—Co(1)—N(2) 88.70(10) N(3)—Co(2)—N(5) 86.25(10)
N(5)—Co(1)—N(2) 91. 21(10) N(3)—Co(2)—N(4) 179.10(1D)
O(1)—Co(1)—N(2) 89.11(10) 0(2)—Co(2)—N(4) 90. 88(10)
N(1)—Co(1)—N(2) 177.16(11) N(5)—Co(2)—N(4) 92.85(10)
0(6)—Co (1D)—N(D) 90. 32(10) O(7)—Co(2)—N(4) 92.02(10)
0(3)—Co (1H—OD) 93.38(9 0(5)—Co(2)—0(2) 88.21(9)
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Table 2 Crystal data for 1D chain 1 « 3CH; OH

&Y 1+ 3CH,OH
¥R Cs1 Hys Co, Ny NaOyy
TR 917. 63
A 293(2) K
PR (nm) 0.071 073
E FHER
=% (6] Pi
a(nm) 0. 863 50(8)
5(nm) 1.301 23(12)
¢(nm) 1. 844 48(18)
a(®) 100. 424(10)
B 94.722(10)
7 96.093(10)
V(nm®) 2.015 8(3)
z 2
Dc(g/em™) 1.512
W 7R 35 0.908 mm ™!
F(000) 952
R K /N (mm) 0.20X0. 18%0. 15
6 ML) 2.66—26. 43
7 54 48 A5 —10<=h<=10
—15<=k<=12
—22<C=1<<=22
AR AR S1E 1. 052
T A H Ry (A R, 18 Ri= 00434
wR, = 0.123 9

2 HRE5IT®R

2.1 &R

RELBKGER + SR AW+ NKE
FALE YR BIL 6 : 62 3 : 2 (LB TR
A TE RV WP . N T 45 A e T A,
PR ARSI REMEIE RN
B, WA A K Rk, WTREJR N 2, E AR L5
HESIR AN AT AE N S50 S 5K B I bR R & b
B H 5. 7E LS B SE 50, A0 58 m A BE 58 7 6 40
NMe,OH - 5H,0 FI R & 18 i B K EE 5 E 1)
MR EAMEE R L HEF, FEHK
e, DMEIE B B AW R B LEY.
2.2 mE4EN

HAGm A RB.IkAE® 1 - 3CH,OH &
F=/ 5 &R, Pi & | #, & WH [Co'Na
(HL), (L), (Ny) (CH;OH); 145 ¥ Bt CAn &l 1 fr
Bk EE NG G 3E O4 R 7B & B — 1~ — 4k
HCE 2) iR, — g TT S P A
Co RFEAM MK Ll HE O JRFH N
JRF(N1,N3,02 fil 06) K— N°~ B T ff) o F&
N JEF N5 B HAE K, 2R 5 3% B> K A% 18 5 38 3 B
BRI O5 BlisH 02 5 Nal JRTHiE. A TH
S B BE 44 B DO S 7K 4 B 5 B AR — A pe-NY B
= A vty A R B 4 AR

AR, X YA 7K b B 5 A 8 2K & S A
W AN 3 Bim) sa. S5 —FK NG B fis 2 O6
5 Col BLAz1fif5 3 N3 5 Co2 BLfi,Mydk O5 5§
Co2 # Nal Fef, HEEAHA ¢+ 0+ 0y s
b. B =K BEE N Ei 53 O2 5 Co2 M Nal fit
i, Thi 53 N1 fifp 3 O1 #5 Col Eifi, #H:
AT 0" 2 ' 2 'y s e BEEFKBEENS b

B2 1-3CH;OH K —#%44H4
Fig. 2 The structure of 1D chain 1 «+ 3CH; OH
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Fig.3 Four coordination modes of salicylaldehyde oxime in the 1D chain 1 «+ 3CH; OH
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O6 f1 O7 L\ For KEMARE FHERA
2. it i A Co B 1 Na B 1 #F
B\ T A R, xFF Col 1 Co2,Col —O
1 Col —N &K 78 FBl 43 5 K 0. 188 6(2)~0.190 3
(2) nm F10.190 0(2) ~ 0.192 7(2) nm;Co2—0O
1 Co2— N &K 78 FBl 43 5 R 0. 188 2(2)~0.190 7
(2) nm H10.190 3(2) ~ 0.192 4(3)nm, j% LL 4
KBRS — U Col #1 Co2 ¥12+3 #iJ. Nal
JAREASAEAL O JEF, N\ TH KM A, Nal—O 4
KGR 0. 230 5~0.249 1 nm, i BH 3 26 B £ [k
LE

i M EE 2 A Co—Co #% 5 FE BS
0.895 1 nm,Co—Na H B Jy 0. 966 0 nm, i
ShANIE 4 S Mo EFRE R E Y, 3 E AR AR R —
BEFHEAZRBEAEXLEXE, LHREA

r—n YEFRAVE . 85 W2 CH;OH 4 F 3@ i
B SER E N S O /EH, i &M W Bl AL
CH,OH &+ FH S 54— 45 /E I (nk 3
B B8k 552 RN A S EER. ik, % —4%
B 2 ) Tk LB R A R AR AN B SR, AR
o FHEN Co JRF# 2 +3 My, i —4E sk R hi
PEH Bt LA BEAT REPE .

4 —H#$E1 - 3CH;OH By RN E
Fig. 4 Packing of the 1D chain 1 + 3CH; OH in a unit cell

*3 —#H 1 3CH;:OH S HIE
Table 3 Data of hydrgen-bonding of 1D chain 1 «+ 3CH;OH

D—H--A d(D—H) /nm d(H++A)/nm d(D++A)/nm / (D—HA)/(")

O(4)—H4A)---0(10)* 0. 085 0.179 0. 260 8(3) 160.9
O(8)—H(8A)---0O(9) 0.092 0.203 0. 280 0(3) 140. 7
OD—H11A)-O°® 0. 085 0.195 0.278 7(3) 167. 3
O(11)—H(11A)=*N(2)"® 0. 085 0.259 0.302 9(3) 113.2
O(9)—HOA)--O(3) 0. 085 0. 187 0.271 8(3) 178. 2
O(10)—H10A) - O(7)¢ 0. 085 0.182 0. 267 3(3) 175.9
O(14)—H14A)-0(6)° 0. 085 0.224 0. 285 6(3) 129.3
O(14)—H14A) - O°® 0. 085 0.225 0. 305 2(3) 158. 4
O(12)—H(12A)-0(14)¢ 0.074 0.201(4) 0.274 3(4) 168(4)
O(13)—H(13A)-0(6)° 0. 080 0.214(4) 0.290 0(4) 158(4)

R EEEE P a1,y 1,z55b Hx—1,y,z5¢c W x—1,y+1,z;5d H x+1,y,z.
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Synthesis and crystal structure of 1D mixed-metal chain
complex containing cobalt and sodium ions

WANG Hui-Sheng , PAN Zhi-Quan

(School of Chemical Engineering and Pharmacy, Key Laboratory for Green
Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; The investigation of single chain magnets was received a wide attention from the scientists at
home and abroad because the potential application in high-density information storage, quantum
computing, magnetic refrigeration and so on. It is very important to choose appropriate chelate ligands
to construct a proper 1D chain complex with single chain magnet properties to improve the energy
barrier for practical application. A chelate ligand salicylaldehyde oxime was used, and it reacted with
sodium azide and cobalt chloride hexahydrate in methanol, obtaining a novel cobalt-sodium mixed metal
1D chain complex. Crystal structural studies indicate that in the complex, two cobalt atoms are linked
by oxygen and nitrogen atoms from oximido groups of salicylaldehyde oximes and a terminal nitrogen
atom from a azide ion. Then the above two cobalt ions are further linked to a sodium ion by a phenolic
group oxygen and a oximido group oxygen of the above salicylaldehyde oxime ligands to form cobalt-
sodium units, which are connected to a 1D chain by a oximido group oxygen atom from another
salicylaldehyde oxime ligand. Additionally, the valence states of the cobalt atoms in the complex are
+3, so the complex is a diamagnetic chain.
Key words: salicylaldehyde oxime; complex; synthesis; crystal structure; diamagnetic chain
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