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Synthesis and Crystal Structure of Transition Metal Coordination Compounds
with Triethylenediamine Ligand and Their Florescence Properties Studies
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Abstract: A series of transition metal coordination compounds based on the ligand, triethylenediamine (dabco),
[CACL:H (dabco),] (1), [CoCl:Hdabceo] (2), [NiCl, (H,0);Hdabeo]Cl (3), [CuCl;H (dabeo),|Cl -H,O (4) have been
prepared and characterized by elemental analyses, IR spectra, thermogravimety and single crystal X-Ray
diffraction structure analyses. Compound 1 displays an one-dimensional straight chain via the hydrogen bonding
interactions. Compound 2 possesses the left helix molecular structure. Compound 3 possesses the right helix
molecular structure and compound 4 exhibits a two-dimensional molecular sheet with grids. Compounds 1 to 4

show intensive photoluminescence. CCDC: 929375 for 1; 929376 for 2; 929377 for 3; 929378 for 4.
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Table 1 Selected crystallographic data of compounds 1 to 4

Compound

Empirical formula
Formular Weight
Temperature / K
Crystal system

Space group

a/ nm

b/ nm

¢/ nm

B/ ()

Volume / nm’

D./ (g-em™)

A

F(000)

Reflections collected
Independent reflections
R, (I>20)"

wR; (all data)®
Goodness-of-fit on F

R int

1 2 3 4

CpHuN,CdCly CeHisNoCoCls CsHioN-O3NiCly CHsClsCusNgO

443.10 278.46 332.29 881.42

293(2) 293(2) 293(2) 293(2)

Trigonal Monoclinic Orthorhombic Orthorhombic

R3m P2, Pnma Pnma

1.076 18(6) 0.675 25(5) 1.778 32(7) 1.285 13(6)

1.076 18(6) 1.255 38(11) 1.015 99(4) 0.951 98(5)

1.270 03(7) 0.697 41(5) 0.700 09(3) 1.461 26(7)
116.548(10)

1.273 83(12) 0.528 86(7) 1.264 89(9) 1.787 73(15)

1.733 1.749 1.745 1.636

3 2 4 2

669.0 282.0 688.0 910.0

3 465 3 498 2516 13 964

291 1874 1177 2 337

0.045 7 0.032 9 0.054 5 0.033 8

0.132 9 0.054 6 0.150 6 0.092 1

1.221 0.980 1.061 1.056

0.040 7 0.033 5 0.021 0 0.020 7

Ri=SNE-IEN ZIF); "wRo= 3 [w(FP-IFP?) X [w(F2"™
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N—H:--N hydrogen bonds

View along axis b

H atoms are omitted for clarity, 50% thermal ellipsoid diagram in

(a); disorder molecule was drawn by dotted lines; Symmetry

1=y, x—y, z; " 1/34x—-y, 213y, =1/3-z;

Y134y, 2/3—x+y, =1/3=z; ¥ 4/3—x, 2/3—y, =1/3-z; * 1/3+x~y, =1/3

+x, =1/3-z; " 1/3+x—y, 2/3-y, 2/3-z

B (a) e & 1 RARXIFRELITETH S Cd((DE T 1Y

B3 PR, (bt N—H.-- N 05T 0 — e
ARG

(a) Showing the asymmetry unit of compound 1 and

codes: ' 1-x+y, 1-x, z; *

Fig.1
the coordination environment of Cd(Il) center;
(b) 1D chain molecular structure of 1 formed by
N-H---N hydrogen bonding

JEF NQ2) N S 4l 8 5 Cd TR X4
Frh Cd JE 5 HECAL Y CL R TR N TR
43908 0.248 3(5)F1 0.246 1(13) nm, FELLAMGIER)
FAET FATRI . 78 3 431 em™ 2B N-H 4 &
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b (LLAMOLIE R LSRR R, RS Cd 57 &
12 A = M R sy Nl WL 3 O R AL T
SE 4 A ] B 6 B | A7 AE — 2 I AR BE O 25 | 3X W] e 32
SR BRI S R, ZIB WA TS50 T2
)3 A N—H---N(N(1)=H(1)- - N(1%) S 8 % 12 i — 4
HER AT 45 QB 1(b) s AR 4 R 5T 2 1)
AIEEES N 1.270 03(7) nm, AHEAHCEHE S W% 2,

R 48 SCHR 8 W, Cd AR R DL S BE AL 25 48 A
FE R I8 3 Ry 5 D24 T AR S i X Rl C A7
T 20 B i B 5 W R A0 L AR R 2
() B B B BN T LSCRR R B
22 WEY2HMREEHREIR

G922 & LA Co I F O BT A5 40
WE 2(a) 7R, %5 F 1 Co J& - LAY L A7 3 A7
£ .3 AT Cl(1).Cl(2).C1(3) Al dabeo L 1T 1)
N (1) JEFH4 B U T 1A 44 Y | Co JAL - A2b F DU T A% 1)
Hly, Co(1)E] 3 A CL IR T T I8 1 i - T #E 25 24
0.062 64 nm, Co(1)-N(1)Z [E # &5 °4 0.207 60(3)
nm, Co T E| CI(1).Cl(2).Cl(3) 3 T I & 43
528 0.225 74(12).0.224 60(11)#1 0.225 51(12) nm,
M Co Ji 5 C) It I8 B 5 M 75 119.59(5)°~
114.22(5)°Z 1]

H5EW VAR, La Y 2 WARTE S T )
SUSE AR 2(b, o) IR  N()VE by 25 25 14, C1(1) 57
1 Ry S 2 R AR AR 43 Tl 5 N(2)-H(2)- -~ CL(1) &gk
(0 FE AR FRE 43 3% 4 WU o Bl T 0 — 4 2 i

x2 LAY 14 WY SEHIE
Table 2 Selected Hydrogen bond lengths and angles for compounds 1~4
Compound D-H---A d(D-H) / nm d(H---A) / nm d(D---A) / nm ZDHA / (°)
1 N(1)--N(1) — — 0.267 86(2) 180.000(0)
2 N(2)-H(2)---CI(1’) 0.091 00(0) 0.241 00(0) 0.326 00(4) 156.500(4)
3 N(2)-H(2)---C1(2%) 0.098 01(0) 0.227 73(1) 0.318 81(1) 154.137(2)
O(1)-H(IB)---CI(1%) 0.085 94(0) 0.263 86(1) 0.321 59(1) 126.624(2)
4 O(1)-H(1D)---CI(1’) 0.084 99(0) 0.229 85(1) 0.302 83(1) 144.1103(1)
N(4)-H(4)---CI(3) 0.091 00(0) 0.237 14(1) 0.307 23(1) 133.800(3)
N(2)-H(2)---CI(3") 0.091 01(0) 0.208 29(1) 0.296 36(1) 162.561(4)

Symmetry codes: 1: ' 1/3+x—y, 2/3—y, 2/3—z; 2: ' —x, 1124y, —z; 3: " 1-x, 1124y, —z; " 1/2—x, 1=y, 1/242; 4: " x, 1/2-y, z;

12-x, 1=y, 1/24z;  1/2—x, 1y, =1/2+z.
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H atoms are omitted for clarity, 50% thermal ellipsoid diagram in
(a); Symmetry code: ' —x, 1/2+y, —z
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a) Showing the asymmetry unit of compound 2 and

Fig.2
the coordination environment of Co(ll) center;
(b) double molecular structure of 2 through N-H
-+-Cl hydrogen bonds; (c) 1D lefi-handed helical
chain of 2 through hydrogen bonds along axis b
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-0(2),Ni(1)-N (1) [a] #9585 43 0 24 0.239 63(11),
0.208 60(3),0.209 6(5),0.218 1(4) nm;Cl(1)-Ni(1)-
CI(1%),0(1)-Ni(1)-O(1') ,N(1)-Ni(1)-CI(1)Z [ F) 5 £ 53
J12h 98.21(6)°,86.79(16)°,92.61(8)°, L&Y 3 4+ F
Z ] S SAH EAE S T 3(b) s

©

e

O—H:+Cl hydrogen bonds

View along axis ¢

H atoms are omitted for clarity, 50% thermal ellipsoid diagram in

(a); Symmetry codes: ' x, 1/2—y, z; ¥ 1=x, 1/2+y, —z; " 1/2—x, 1y,

1/2+z
B3 (a) 6B 3 0ASXSBR 5T Ko NI Fc A7 54 555
(b) 3 O-H--- CI % 5EIE I B4 1~ 4l
() i i AL TS B 2 ¢ e A b
Fig.3 (a) Asymmetry unit of compound 2 and the
coordination environment of Ni(ll) center;
(b) double molecular structure of 3 through
O-H---Cl hydrogen bonds; (c) 1D left-handed
helical chain of 3 through hydrogen bonds

along axis ¢

BT P AEAE 2 PSR U — P2 N-H---
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H atoms are omitted for clarity, 50% thermal ellipsoid diagram in
(a); Symmetry codes: ' x, 1/2—y, z
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Fig.4 Asymmetry unit of compound 4 and the

coordination environment of Cu(ll) center
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Symmetry codes: ' x, 1/2—y, z; " 1/2—x, 1—y, 1/2+4z; ™ 1/2-x, 1y,

—1/2+z

K5 fea¥ 4 didid N-H---Cl il O-H---Cl ZUHIE 1
HA WAk — 440 7 2 450

Fig.5 Two-dimension molecular sheet of compound 4 with
lattice formed by the N-H:---Cl and O-H---Cl
hydrogen bondings

Ko e 4annrimihaitai
Fig.6  Topology structure of compound 4
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Co JRFHEMITFES  XF Cl IR FF1 N J 715 A i =
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