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BWE:FMHAKAAGBREASBRT 2B B4 EA B & Y {[Co(bmp),(H,0)]- TFBDC}(1) Al
{[Co(Hbmp)(TDC)(H,0)]} ,(2)( Hbmp A 2-(2-7 Jf- bk e 5 )-6-F Femit e, H,TFBDC A P4 5 %t % — H i, H,TDC
h2,5-WEWy R ), A X ST B MATE . X F M ARATES . TCR TS 55 5 WA X LS M 1A T R A
ZERRU, WA 1SRRI R, Fddd 251818, 108 T Co( 1) 2 = U AL, SIS ECN a=1.47278
(11) nm, 5=2.917 8(3) nm, ¢=3.027 4(2) nm. FL 54 2 WM R R HANR R, C2/c a5 B, 0B F Co(Il) A/ IH
AT, BB HCH a=1.777 53(17) nm, b=1.846 60(17) nm, ¢=1.333 65(12) nm. F4ELEHM AIAE S8 1 @ F 5
) C—H---O, C—H---F. N—H---0, O—H---O &1E H ¥ i =4 i3 7 F AR S5 49 Bl &9 2 W FIH R
TR 2 AR EC AR, B AAR I 48 Co(I) I B T — 4SRN G5 4, IR B T 5 S 1, BBk
NT =YY ROREE . RTS8 G634, 1595 119 E, {54 2.65 eV, 2 11 E, {H 7 2.85 eV, IEH]
X 2 LA P BRI AE By A R 7E 1000 Oe M#EATET, 16 2 ~ 300 K ZMIFFR T 2 MACE W #ETE,
16 W03 % 728 YR R T SR AU AT R AN LA, A5 20 B AR B 430 2 —5.13 K OR1-5.84 K, TEBH T 3% 2 Ffric
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Wi 0 DLBC AR IE o [ AR AH B4, B —28
FLAT Tl A 00 2 25 4 1) A Z2 LA RS |y T
HAZAUNE . FLBRPTIR . 2 TORefh . Rk
Ot HURRPE SO0 S, TE SR B 43 25 14 SR Y
AL A AT L REARID-101 fb 2 Ak
A2V S Gk R T R A N AT 5. &R B 1
RO RS, FLAYME BT, IRl 5 KK o A AR
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MR CEO R, LR I S 4 R B e
PG ST non* IR, I TTE 2GRN EE A1
Hf B SRR AR O, FEHRET | AR IR A B g T A
Bz s U020, 5 —J5 T, o R R S e A 4 e
&R HURESR I, BRSO A, Fr ) 2 22 JR L e 1Ak,
HLA U R, RE S B RS A O B, AT 42 55
T &R A VUHEZR A R e PR R, O HLR R 25 A T LA
TRl A R Ak, MR A A B £ E A
P22 BAb, BRI Y SRR T 5 5 H Al I T
S AR 1, MRS R A A R
B B AR 2T FE i Z R IR EL AR T, 2,5-BE W}
TR 4 R B TR, 8 RPN A B
B, A BAEC AL WD AL . = FC AL AP A A AR R, X
oA A I ol L B M AR T 2R A 1 2 T BE A
PRRSL TR b, PR IR S A SR 1 L A ) B AR R Y
VAR I T 31200,

UEAEAR, SR A A 2R AR BC AR AR R 28 I (A I 1]
Y5 & IR IC & WA R & —FP AT Z A B AR v
REAIE 57 14 42 Ja 7 AILAE SR A4 A 0 SR, 32 R Sy aod
&R B FE X PR E A ERE T AR TR
FN 43> T48 EAT ARG 0 26 A0 7. )RS, 3 W 28 i A L
A LA TS, Hh A i b AR 30T DU R Tk,
BN ELA 7 AR, AR A RUE T DL A
SRR ro-m MLV FH R 18 3 i 7 2R 5 A R . W ARG
2001 F] Homp P i A s A3 2 —11] Cu( 1) HR A
Y1, BB YIAE VRO B 2AS ¥ HA R m s etk
. ¥ %5 4k A5 BU I A Homp BC & & A4S 5] — A
Cu( I)Fe(T) 244 J8 XL A9, T 2-Q-2K Ik
e 5 )-6- F LAl I (Hbmp) 2 % 2k HURE BT Y 23

TP RE L RS, TG W7V W 8] S i 4 A
R 385 5 J SV o

BT BRI 5, A SCR T 2-Q- T bk
B)-6-HT BEnHkWE B ALKy FBC AR, O gn) 28 — I
M2, 2,5-WEMy — F R Ry Je Pt ik, e fm) 20 25 o U 4 Al
EERCE, A KRG O 5 A5 3 1 2 Fhop Ry I
4% {[Co(Hbmp),(H,0)]-TFBDC} (1) Fl {[Co(Hbmp)
(TDC)(H0)1}(2). B FHITE 4317 . 205863 . 5
X AT B AR R XS R A 5 45 vk XX 2 Ao
& @A YA T RAE, RIB X EATRI 254 . A5
EVE . JEFA BRI TR Y.

1 XSy

1.1 XFIE5UEE  Co(OAc),"4H,0. 2, 5-WEW — R
PR, DU SO % R O T B i 4l T A
IR LA S WA 1 PR,

1.2 LR

1.2.1 /K Hbmp (2-(2-FFFeknd 3)-6-F Fhupng )

By Rk BCHR Homp $3CHK [32] FT AR IR 2N
75%. TCEAMT (W%, C,HoN3) B THEAE: C 69.55,
H 4.38,N 20.27; SLKHE A C 68.78, H 4.27, N 20.21.

1.2.2 EAHHAEK FAEY{[Co(Hbmp),(H,0)]
TFBDC}(1) 14 i : ¥ Hbmp(20.7 mg, 0.1 mmol)
VS f#AE 2 mL DMF O S, R o s 48— H
/% ( H,TFBDC) ( 23.8 mg, 0.1 mmol) ¥ f% 7E 2 mL
DMF {3 Y 4 1. S8 J5 6 W0 Fh i TR & JF 4
H, B Co(OAc), 4H,0(24.9 mg, 0.1 mmol) ¥ i
5 4 mL ZEIRK T YRt S5 4R BRI
FIA FRIRG T, BiPE s 5B A —1 25 mL

®1 IHMUERES

Tab. 1 Experimental apparatus and models

FIGALAS &S R
ke T DZ—1 RIS P s RGN E
LLAMEIEAY AVATAR FTIR 3608 i 37 M AR 2T A1 34 [ Nicolet Instrument/\ ]
SORTRAE DHG-2050C 7 1 #ase XU T4 it AE R A A PR A
TEE TN GmbH VarioELEITEE HT{L % [E Elementar/\ 7
XL AR AT Bruker SMART 1000 CCD A f4 751X % Bruker/\
XM ARATHHY Bruker D8 Advance XS 2 # ARAT Y TR A & L AXS A ]
S HTL TGS-1A RIS HT{X JenT R MR R SR A IR
SA-TT WOGIEAL UV-2700%1 58 70— 0] UL S35 H A B A )
G RS MPMS(SQUID)- XL 2 4t [ Quantum Design 23 7]
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ARTAEYFRIR) Co( I BLE WA AL &5H Bl . DLk i 311

DAL Ao Ay 58 DU 960 £ 110 S vy 48, Gy e 2B e 4 B
J&, 7E 85 C I ARG X TR A TP ilCE 3 d, AR5
DL 3 °C/h SR BEVAH B %R, 519 B L0 Uk
an ik, BTECA W 1, 72308 81.7%( %+ Co Y IT5
{&). {{Co(Hbmp),(H,0)]- TFBDC} YT E 43 HT (W/%,
C34H,4CoF,NgOs) # IR 3T 5 {H : C 55.82, H 3.31, N
11.49; 525 {H: C 55.80, H 3.28, N 10.89. FTIR(KBr
JEA, em™v: 3 445 (w), 3 066 (w), 1 607 (s), 1 465 (s),
1366 (s), 964 (s), 748 (w), 470 ().

Bt 45 ¥ {[Co(Hbmp)(TDC)(H,0)1]},, (2) BY & h:
BCE) 2 A1 G B AR R], R BRI A
B nl 2,5-WEM —H AR (17.2 mg, 0.1 mmol) , )5
HENRLLAZSE PR A, BIEC AW 2, 7308 83.2%
(T Co B ). {[Co(Hbmp)(TDC)(H,0)1}, i

JCE I HF (W%, CioH sCoN;OsS) F it it B . C
50.00, H 3.31, N 9.21; 5280 {H: C 49.97, H 3.28, N
9.11. FTIR(KBr JE A, ecm Yv: 3630 (w), 3066 (m),
2885 (m), 2759 (m), 2725 (m), 1579 (s), 1506 (s),
1363 (s), 1 012 (s), 792 (s), 755 (s), 493 (m), 430 (w).
1.3 BEEYRREEHRENR JF R ER W
A, I BRI R AR /N R A7 0 @A, {8 Bruker-
ERSMART1000 CCD 77 4 {3 7 BC A5 4 ) i i 25
. ASCER 8 A0 o R R 296 K, HR TR R Cu
K,(3=0.71073 nm) , F] w/20 J5 X4 H, FIH L,
T 1 RN 22 5 I SO IE B A 1R 2 () AR
JE8HE . f# ] SAINT, SHELXTL-97 Fl Olex2 5 #%
JF R AT A ) AR AR S5 K, TR0 f AR 2= S 8
22, AW 1, 2 0 B A B0 L2 3.

F2 EEY 1.2 NREEEIEFREHENESEH

Tab.2 Crystallographic data and structure determination parameters for complexes 1 and 2

EiEtan ezl B &2
1K C;34H,,CoF N¢Os C,oH,5sCoN;05S
AEXT 43 i 731.52 456.33
A5 S B R EE /K 296(2) 296(2)
A/nm 0.710 73 0.71073
h 2R /2 [l B #1757, Fddd Mgk, C2e
a/nm 1.47278(1) 1.777 53(2)
b/nm 2917 8(3) 1.846 60(2)
¢/nm 3.027 4(2) 1333 65(1)
a/(°) 90 90
BIC) 90 100.548(2)
Y/(°) 90 90
ALV /mm? 13.009 3(18) 4303 6(7)
s E TRz 16 8
BT /(g em ™) 1.494 1.409
WOt R E/mm™! 0.603 0.928
BT L AR (000) 5968.0 1 864.0
MR G i 3.378° ~ 50.018° 3.208° ~ 50.018°
— 17 < h < 14,-34 < k < 30, 20<h<21,-18 < k<2l,
36 <[<35 -15<i<15
TS S 5 PSR 1 AT B R K 15968 10905
ST S A 2873 [Rip; = 0.026 7, Ryjgmq = 0.019 0] 3802 [Riy = 0.100 5, Ryjgpmy = 0.113 0]
Data/restr/paras 2 873/1/234 3802/3/264
ST P20 A5 B BN~ Rk S 1.080 1.016
TSt R RIE[I>20(1)] =0.0317, wR,=0.0824 =0.0713, wR,=0.170 0
ST SRR =0.044 1, wR, = 0.099 0 =0.1203, wR, = 0.206 9
e R AR/ N 3 0/ (e-nm ™) 190, -210 1050, -810
CCDC% 2260 742 2260 749
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Tab.3 Major bond lengths and bond angles of complexes 1 and 2
%] e B /mm faessi SFA/(°)
1 Co(1)—O(1W) 0.195(3) O(1W)—Co(1)—N(2)#1 122.79(5)
Co(1)—N(2) 0.202(2) O(1W)—Co(1)—N(2) 122.80(5)
Co(1)—N(Q2)#1 0.202(2) O(1W)—Co(1)—N(3) 88.25(5)
Co(1)—NQ3)#1 0.219(2) O(1W)—Co(1)—N(3)#1 88.24(5)
Co(1)—N(3) 0.219(2) NQ)#1—Co(1)—N(2) 114.41(1)
NQ)#1—Co(1)—N(3)#1 79.16(7)
N(Q)#1—Co(1)—N(3) 102.78(7)
N(Q2)—Co(1)—N@3)#1 102.78(7)
N(2)—Co(1)—N(3) 79.16(7)
N(3)#1—Co(1)—N(3) 176.49(1)
2 Co(1)—O(1) 0.202(3) O(1)—Co(1)—O(3)#1 167.20(2)
Co(1)—OR3)#1 0.240(3) O(1W)—Co(1)—O(3)#1 90.88(1)
Co(1)—O(4)#1 0.208(3) O(1)—Co(1)—O(4)#1 109.49(1)
Co(1)—O(1W) 0.213(3) O(1W)—Co(1)—N(1) 170.55(1)
Co(1)—O(1) 0.225(4) O(1)—Co(1)—O(1W) 89.57(1)
Co(1)—N(2) 0.204(3) N(1)—Co(1)—O3)#1 86.59(1)
0(3)—Co(1)#1 0.240(3) O(1)—Co(1)—N(1) 94.92(1)
O(4)—Co(1)#1 0.208(3) N(Q2)—Co(1)—O3)#1 88.07(1)
O(1)—Co(1)—N(2) 104.67(1)
N(Q2)—Co(1)—O@)#1 145.83(1)
O(4)#1—Co(1)—O(3)#1 57.76(1)
N(@2)—Co(1)—0(3) 93.35(1)
O(4)#1—Co(1)—O(1W) 87.57(1)
N(2)—Co(1)—N(1) 77.48(1)
O(4)#1—Co(1)—N(1) 98.72(1)

SEFRBRAEL: #1 = +x, 3/4—y, 3/4—z; REFREAE2: #1 = —1/2+x, 3/2-y, —1/2+z.

2 HRSIE

21 BAVHREEHST AW 1 EHEM
FRFR ISR Co(11) H 42T I8 2 4 1A 1
ZORARL. LA X SR AT A R, BE A 1
RIB TR &R, Fddd == 0IFE. Tl &40 1 AT FR
SEF AT IE H— M7 ) Co( ), —/> Hbmp Bk,
— AR K 5 F AR AN T 2 Y 25 T AR
TFBDCX A i [E 1(a) ] h 4R 5 &4
AR Homp $24EAY 2 4 N JET LR — AN A

Koy FHRAE—A O FiE BB T A E ALY
= OOUHE R R A B A B K Y L R 0.195(3) ~
0.209(2)nm, 4 £ 75 [l &b F 79.16(7)° ~ 176.19(1)°[X.
). ZEBA Y 1, ZJoR R EL K H,TFBDC WA
& BB Co(IN) B, (HH L2 i P IE U 4E
R, iR A TR &R, 54
Oy T4 .

HAR TR R LK H,TFBDC A 2 548
B FHLA7, {4 H,TFBDC H &A1) O A F JR 1
J& R A S A, RIS K o7 B 2 U 2 1A,
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B RAE TS AT AW AIRIRIY Co( 1D BCAMIMG L. 45 S . 9t 313

(a) AW A 5 B (Bra HE 780 R E)
G FRIRAE : A=+, 3/4-Y, 3/4-2;B=3/4-x, 3/4-Y, +2)

(CMC AW LI = 4Eil 5T 454
1 BEWIHNEN
Fig. 1 The structure of complex 1
e AU AR, TS W AR R B C—H---0,
C—HF, N—H~0, O—H--O& #fEH N

[ B 1(b)], B —A- 2540 BT i X 6 = 1 AU AR
FA 90 J 1l = 4 8 7 R &5 48 [ 1(c)], [RI B,
TASBL AW B4y 1008 5 AU 4 4 AN TR
J7 18] %= i 74k 59 TFBDC2 %3+, WLIE 1(b) . ifi
TFBDC? - 12 AN [R) A e (37 P, e 2 HE Jll, — 4
AT IR 45 0, DL 1(c). A B Y A B S 800
% 4.

B4 2 2 A BCRAR R LIRS Co(T) A
YBETE LA — Ak i A B SRR RE. X Sk B AT S 4G
KB, AW 2 MM RE TR R, C2/c 75 [H
LAY 2 AR X AR 45 48 BT i — Al 37
Co(Il) & ¥, —> Hbmp ALk, —A4> TDC> g f&
— AL HyO 43 FH R [ 151 2(a) 1. B4 Co( 1)
> 5 Hbmp BLARFEAER) 2 4~ N JE+F (N1 N2), 24
TDC2 AR 4R L1 34 O LT (01,03A,04A), —
ANE RS> 5 O i (0005) 7S FL A 1% 42, 3
AR I O JRF R — 1, i 2 4L N R Al
O1W FE[R]—>F- i, 2 AV M T3 A, B ARG B
AT AR (4 R A5

TDC? R 2 Ffr e A0 455 =08 B 3 19 Co( 1) 3
FEAE R, A4 BTG PR JE o — 24, 0 B F Co(1D)--
Co(Il) Z Al 5~ 1.079 8 nm, VLIK 2(b). Hbmp
BCAAR DU SR FHEE A B0 5 Co(T) BLATE B — 4
FHITH, PLIE T X 5k —HERREE. 7356, o F i ffE
F 5 M EEEVER D), B LA 0 R S 4 T
REEH, WL 2(c). S HOE L 5.

22 BEYH X FHEMKRITHSN I THRAER
Sy A A 45 A A 4 B RN Y AP SRS
TRHEAT T a7 B T R RN, R 78 % T N R AT
X SR AT (PXRD) 555, K 3 BaR TEHLA Y
1 A1 2 Bk R X G4 A 3 K 2L K ) Mercury 81
HRAE TR S5 £ B A e PXRD 1. 4 #r &

x4 AV 1S TFESE
Tab.4 Hydrogen—bonding geometry of complex 1

D—H--A d(D—H)/nm d(H--A)/nm d(D--A)/nm £ D—HA/(°)
OIW—HIW--01 0.088(3) 0.1773) 0.264(2) 1713)
NI1—HI-02#1 0.086(2) 0.189(2) 0.274(3) 171.58(1)
C5—H5--02#2 0.093(2) 0.261(2) 0.336(3) 138.84(2)
C3—H3--F2#3 0.093(3) 0.266(2) 0.349(3) 149.11(2)
C4—H4~F143 0.093(3) 0.245(2) 0.329(3) 148.98(2)
O1W—HIW--O1#4 0.088(3) 0.177(3) 0.264(2) 1713)

SEBRERAE: #1=1/2-+x, 3/4—y, S/4—z;#2=5/4—x, +p, S/A—z#3=3/4+x, —1/4+y, |—z#d=+x, 3/4—y, 3/4—=.
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(a) BL & W20 B A A 5 B G RR B 1 A=—1/ 2+,
3/2-y,-1/2+z;B=1/2+x,3/2-y, 1/2+2)

Y‘ﬁ‘fv%}qj «k@g}@ }\k

eCo oN

(b) B & 218 — HEFC AL B

eCo eN ¢S ¢H eeC [ 10)
(o) B AT 211 = et 43 T AR 45 1
B2 BWAYW2HEH

Fig.2 The structure of complex 2
G, B A 1A 2 1 PXRD 3% -5 B 3% K
AT G 068 o7 B AR — B, HL AR H LB I 2 A0 0, 10
B A 0 7= ) 4 B A
23 FMEMWHRESHT £ N, BEPHIT T
K (TGA), DL 2 R & W 1Y #4582 1
(K 4). MBI A 1, 2 ¥4 3 Bk H TR, i
A 2 AR T ECAY 1A 1 100 C
WUIF IR0, AE 57~ 295 C X — BB T8k 1
ALK AT, M 295 ~ 386 C K AR I 31.2% (K

igiéi EBAY T AS 5EA K TFBDCY (B
WAE: 32.3%), 1155 = B B Y 2% 3 0 & Hbmp FCiR
E’Jﬁ’#’:%. KA Hbmp (928 A Bl A=+ o fa e, B
PATE 900 °C HYREE T Homp BCARAT & 3 58 4. i
AW 2 1E 113 ~ 246 C MBS 1SS — R dHad
—FE, HECA Y 2 75 301 ~ 475 °C BN 2k
2 TDC? 1 %K 38.2% WY & (BB {H: 32.3%). M
P 0] LUE H A R E T S R R AT PG
&R NEETT A — BN R.
24 BEWI2WRFTESHT N TH—-SIT
TRBCA P AR ATy, 3 5 A ME U A
T 24 Co B AW 062 BRAE. AR 4 Kubelka-
Munk PR (F), FEIEC A4 1 A0 2 19 E, HHRAS
F=(1-R)2R, (Fhv)" = B(hv — E,).
X, RIEHEHK T RREZN IR, h i
Plank #4, v AR, E, E R FHBRAE R,
PRl B PR T Ml 7 1 23 00 e 3t Pl PR ) R
WER, n =2 B 1/2 43 537N B H2 A ] 2 BRAE 33350,
1 R B AL [(Fhv)'? = flhw)] SNSRI 1
(F = 0) { ] 3z D175 20 44 BH A 15 BLE, A&l 5 R
T, BCEW) 1 Eg fHo 2.68 eV, 2 1 E, {6
285 eV, FHIX 2 ANFLA YRR U A 10 2 T A
FRE AR T2 AU
2.5 FEW 1.2 WEESHT RMEEEY 1. 2
Sy AT T 7S YR AR A I s I BE X JR] A 2 ~
300 K, R4 AF X 43 5 2 A0 ko e X B 2R A T
TACFHCEL 6), 43 i TR IR Ak 2R 5 T AR
TG R SR I 5C R B AR TR LA e
Jom=CI(T-0),
P o WEERREALR (em® mol ™) 5 0 h Ja B
(K); T NHAEXHERTE (K); C 4 B 7R AR Y
B R XA I 2 ~ 300 K i X 8] #1475
BN LA TR (R 2 LR ).
7E 300 KR BE T, BEA 4 1 A8 G AL 2 o T
fH 5 2.410 cm® K/mol, = T # it LIl R 4 b

®5 BEEW2INSFEHSE
Tab. 5 Hydrogen-bonding geometry of complex 2

D—H-A d(D—H)/nm d(H--A)/nm d(D-A)/nm £D—HA/(°)
N3—H3--02#1 0.086(4) 0.200(3) 0.281(5) 157.03)
0005—HO00B--02#2 0.088(2) 0.187(3) 0.273(4) 164.7(2)
0005—HO0A+04#3 0.088(3) 0.192(3) 0.274(4) 153.98(2)

S FRARAE: #1=1/2—x,—1/2+y, 3/2—z;#2=1/2—x, 3/2-y,1—z;#3=1-x,*y, 3/2—z.
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B A BT A AT ARIR A Co( I1) BL& WY HL.

LEN e R 315

513
%

Vs
ot M

—ALMM‘MWMWW

0 10 20 30 40 50 60 70

20/(°)
— &2 Ba — 8l
B3 BE%1.2H PXRDEE

Fig. 3 PXRD patterns for complex 1 and 2

Co(I) &:J&@ .0 BIRE A E(H 1.876 cm?-K/mol(g=2.0,
§=3/2), X JEH T Co(I1) B F4T,, FAHIE TTHR Y
2 LB6L Nt F y T R SRBE, 76 2 K, o T 1 A
1.466 cm* K/mol; Fii % & FE 19 7t i, o T 1 E T2
2.297 cm*K/mol; 4 B F T+ 90 K i, jo T fHIT

100
90
80
70

w /%

60
50

401

30 L I | L L | I |
100 200 300 400 500 600 700 800 900

t/C

IS/ — a2

B4 BEAW12HHREML
Fig. 4 TGA curves for complex 1 and 2

B I, )5 33k 2.410 cm? K/mol(7=300 K).
X T BE IR WA o T 5, AR R VS R,
HEEE R E R T, R S5 R A A . MR

100 - 11
10
80 - 9r
8 —
- B N 7+
i 60 :\\ 6
= > 5k
X 4of § Ak
20k ; i Eg1=2.65 eV
1+ Eg2=2.85¢eV
0 I 1 1 1 1 | 0 | L "[ 1 | | | | ]
200 300 400 500 600 700 800 1.5 2.0 25 3.0 3.5 4.0 45 50 55 6.0
A/nm E/eV
(a) SEAN-TT W38 S 5 ot (b) T A
LY — Baw2
5 EEWI12HEZHERSTE
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Synthesis, structure and magnetic and fluorescent properties of Co( Il ) complexes
based on nitrogen-containing derivatives and carboxylic acids

ZHAO Yue', LIU Yugi'™*, JIN Nanhao'?, WANG Xinying!, LIU Xiaoming',

CHEN Han!, LI Wei'?, LI Yanghua!
(1. Faculty of Science, Kunming University of Science and Technology, Kunming 650500, Yunnan, China;

2. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, Yunnan, China)

Abstract: Two novel metal-organic complexes {[Co(Hbmp),(H,0)]- TFBDC}(1), {[Co(Hbmp)(TDC)(H,0)]},
(2) [Hbmp=2-(2-benzimidazolyl)-6-methylpyridine, H, TFBDC=tetrafluoroterephthalic acid, H,TDC=2,5-thiophene
dicarboxylic acid] have been hydrothermally synthesized. Their structures were characterized by X-ray single
crystal diffraction, X-ray powder diffraction, elemental analysis and infrared spectroscopy. The results showed that
the crystal system of complex 1 is rhombohedral, Fddd space group, with the central ion Co(Il) in a triangular
bipyramidal configuration and cell parameters of a=1.472 78(11) nm, 5#=2.917 8(3) nm and ¢=3.027 4(2) nm. The
crystal system of complex 2 is monoclinic, C2/c space group, with the central ion Co(Il) in an octahedral
configuration and cellparameters of a=1.777 53(17) nm, b=1.846 60(17) nm, ¢=1.33365(12) nm. The zero-
dimensional structure of complex 1 forms a three-dimensional supramolecular network through the rich hydrogen
bonding forces of C—H---O, C—H:--F, N—H:---0, O—H:---O. Complex 2 is a one-dimensional chain structure of
the neighbouring metal Co( II) using the two coordination modes of carboxylic acids, which is also expanded into
a three-dimensional supramolecular mesh structure with the help of abundant hydrogen bonding forces. Using UV
diffuse reflectance spectroscopy, an E, value of 2.65 eV for 1 and 2.85 eV for 2 were obtained, demonstrating that
both complexes are potential semiconductor materials. The magnetic property of the two complexes was also
investigated at 2-300 K with an external magnetic field of 1000 Oe and magnetic susceptibility data were
rationallyfitted with the Curie-Weiss Law at 2—300 K with 6=—5.13 K and —5.84 K, respectively, demonstrating
the existence of antiferromagnetic interactions between the two complexes.

Key words: MOFs; hydrothhermal synthesis; crystal structure; optical band gap; antiferromagnetism
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