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Abstract: Two novel cyclic Au(I) complexes based on flexible bisimidazole-containing ligand, namely, [Auy(m-
bitmb),|[AuCl,|Cl -2CH;0H (1) and [Auy(m-bitmb),|[AuCl,], - 2CH;CN (2) (m-bitmb=1,3-bis (imidazol-1-ylmethyl)-
2.4,6-trimethylbenzene), respectively, were obtained by diffusion method, which were further characterized by X-
ray single crystal diffraction, elemental analysis, XRD and fluorescence spectroscopy. Complex 1 crystallizes in
space group P2/c with a=0.895 6(9) nm, b=1.129 0(12) nm, ¢=2.166 3(2) nm, $=91.934(19)°, V=2.182 1(4) nm’,
7=2, D=2.012 g-cm™, F(000)=1 248, the final R=0.036 6, wR=0.091 0. Complex 2 crystallizes in space group
P1 with a=0.847 16(13) nm, b=1.168 82(17) nm, ¢=1.183 72(17) nm, «=97.132 0(10)°, 8=96.872(2)°, y=95.391(2)°,
V=1.147 6(3) nm?, Z=1, D,=2.275 g-cm™, F(000)=728, the final R=0.038 1, wR=0.087 8. Both the title complexes
have similar cyclic M,L, structural units. The m-bitmb in 1 and 2 all adopt cis-conformation to coordinate to Au(I)
centers. The cyclic units in 1 and 2 are regularly arranged through 7r-7r stacking interaction to form one-dimensional
chain structures. Complex 1 has stronger 7-7 stacking effect than 2, but its aurophility is slightly weaker. The
structural diversities of title complexes may be caused by the different solvents used in the synthesis process.
Fluorescence results show that the aurophilic interactions in title complexes play important roles on their
fluorescence properties. CCDC: 1942464, 1; 1942465, 2.

Keywords: crystal structure; Au(T) complex; aurophility; 77-7 stacking; luminescence

Wk H 3B :2019-05-29 ., Wi ok H 3 :2019-08-29,
Fel 2K 1 SR Fh 2 3 48 (No.21771109) B B BT H
MHAEEE R A, E-mail :njwangy@126.com, livhongke@njnu.edu.cn



2270 oMLtk

#o% 4R %35 %

0 35l

H Au(DAECE AN R MR DOk, HotY)
BRATTE C M 51 7RO, X 2E e & W) h
AW G 2R = AuDBECEY, ENTE=E
T T 2R B I B O 0 S A DA B AT L IX
AT IR B RO AR TR A5 R R B S
HAPERAR MBI, &/ 08 2L & oy
B UTAH DGR 51 X0 T 45 Sk ek | H &' (4 5 i
SRR T 0 A ) Jr) 78 B S5 CVRIAR o7 AH B 445 i BE 1
Au(DEC G W2 BT IX 2 B0 e A A B2 1Y) ik i 5
Z— FhE BA 2R 145 B AT R
ABLZE RN B TR Sy HAT U a] A
77 AR DR G o R A B MR X SR A B R B
07 2 P ) B 45 A R AR AR G TR G i A s A R AL
L5 [ AH A A R A0 A BAE A DG an o 4 A BLAE
FHEYIE /W 58 S e HERR SR

A M RUHL ™ A 1 Z2 RO BN MBI5 R T
PR FSEES Az 2408 Au(DIEC & 90 5 A 5 21
FOCVERT  IX 2 IE G Wy K 58 15 R BE 2 B oy 1 N BR
5318 A SR EAE B2 00 | R AR AR
AL A g — AR SR B JEAEAE S| ) DX T 45 2 1Y
d° BEAY, 0¥ &R -5 8 RN T HAE
Pl A Z R D 2 4 RE v A7 A8 5 4 Ja A B AT ]
FYRFAEAR RN, FRATTG L T 2 ol i 22 M BB s i
A B FRAR 4 BE G W[ Aug(m-bitmb),][ AuCl,]C1- 2CH,0H
(1) H1 [Au, (m-bitmb),] [AuCL], -2CH;CN (2) (m-bitmb =
1,3-bis(imidazol-1-ylmethyl)-2 ,4 , 6-trimethylbenzene),
S B AT SR E T AR sl it XRD X
AEPEHEAT T ARAE G YOI B TR A K
R ARG RE R HoR B PEZ I R

1 SLIEES

1.1 RXFIENSE

HHEE G | STk A5 70 2 B e A 10 [ 25 A
RIWSE, R dE— P alift, BT 3 P XK E A m-
bitmb 5 Au(tht)Cl Z:BRSCHR U7 65 s 2180 ST R
53 B R 22 [ Perkin-Elmer 2400CHNS/O JG % 43 #
1, EREEHE T X 92k Bruker Apex 2 CCD 74
I8 7 B R X3 27 55 (PXRD) {9 /2 Bruker
D8 advance X STATHHL, R A B A AL Cu
Ka 5T26(A=0.154 2 nm)7E % IR T #E47 8008 94 (T
YEHLE 40 kV, TAERLTE 40 mA),20 {uF 2l 5°~50°,

][/

¢ 3 8 3T PerkinElmer Ls-55 %€ 6 Y6 i AL I %
B RS BT A DA 2 A A ) 5 06 45 1
HEAT
1.2 BREYHNERE%EN
1.2.1  BLA Y[ Auym-bitmb),][AuCl,]C1-2CH;OH (1)
1 B

FREL 0.25 mmol(0.070 )i m-bitmb ¥ f# T 5 mL
B R R e R P A 3 G 6837 WA, BRI 0.25 mmol
(0.080 ) Au(tht)Cl % % T 20 mL A9 HH B
BENH A, K m-bitmb 1 H EAWINA Au(tht)
Cl (4 F B R R 4 b, 2 )2 08 40H e 15 2
TEBIIEW, BBz s kR
B JIEE st 1L ALS R T A SRR B PR
F, 41 MY HUG AR C AR g, R
46% (H F Au), JTCE S LMAE (35 N R #%
CaHgAusCIN;O, 19 31 551 ,%):C 32.68 (32.71),H
3.61(3.66),N 8.61(8.48).,
122 BLA Y[ Auym-bitmb),][AuCl,],- 2CH:CN (2)f

B

B T K H R A, BEA 2 A RS 1
AT, 723 45%(FE T Au), LR P SL A S N
F % CagHugAusCLN,o B 3H5AE | %) . C 29.14(29.02), H
2.87(2.95),N 8.84(8.91),
1.3 X-ray &M

Ar AR S5 14 73 471 K T Bruker Apex 2 CCD A X 5
LATHAL, R A B R AR ALT Mo Ka(A=
0.071 073 nm)HF 4R HHOEIR | L w-20 33477 Ll sk
Tt o, ZEAMEARSFTRBRIE,, A REY
1) R 25 14 3 3 SHELXS-97P0F )7 L) B B2k M i |
I8 F 406 P e/ — 3 1 ) SHELXL-97 & (AR %
AL HEATAE AN AR U 4 45 ] 5 PR PR T OE
A U AR b R B TS G O H AT 4 ) [
PERG IR LA 1 2 1 S A A 4 S
BRI AAESR 1 AR 2

CCDC:1942464,1;1942465,2,

2 #R5iTiR

21 EBEEY1HWREEN

HAAT R A Y 18 T RAS R P2/ &
[, il 1 PR Be A 1 BA A H Au,l, 77
WEER)  FRNAFAE 1 A [AuCL] BB F |, 3 57 B B 4
T AEE FAAET SN, FLAK m-bitmb SR F I
AP Z GECAL, BY 2 A~ WK e 2R 53 390 457 T A BF 1 [+



PN

TEAR A UMK e L A AR S (T)PE 45 90 19 3 Tl 3R ik B 50k T

2271

R1 BEW12HRIEFEIE

Table 1 Crystallographic data of complexes 1 and 2

Complex 1 2
Chemical formula CaeHusAuzCLNO, CasHusAusCLN o
Formula weight 1.322.07 157251
Crystal system Monoclinic Triclinic
Space group P2/c Pl
a/nm 0.895 6(9) 0.847 16(13)
b/ nm 1.129 0(12) 1.168 82(17)
¢/ nm 2.166 3 (2) 1.183 72(17)
al (%) 97.132 0(10)
B1(° 95.011 0 (1) 96.872(2)
y 1 (°) 95.391(2)
VI nm? 2.182 1(4) 1.147 6(3)
Z 2 1
D./ (gem™) 2.012 2.275
Absorption coefficient / cm™ 10.284 13.016
F(000) 1248 728
0 range / (°) 1.80~25.02 1.749~24.999
Reflection collected 10 751 8 185
Independent reflection 3816 3983
Goodness-of-fit on F* 1.065 1.038
Temperature / K 298 296(2)
R 0.140 7 0.032 5
Ry [I>20(D] 0.073 7 0.038 1
wR, [I>20(1)]" 0.150 9 0.087 8

*R=XNFJ-IEN ZIE); * wR={ X w(IF,P-IFA/ X hw(F,)P}"?

K2 WEEWIM2HWEEEKOm) FREAC)
Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2

1
Au(1)-N(2) 0.199 4(15) Au(2)-Cl(1) 0.225 5(6) Au(1)-N(4) 0.201 9(14)
N(2)-Au(1)-N(4) 174.3(6) CI(1)-Au(2)-C(1) 180.000(1)
2
Au(1)-Cl(1) 0.226 9(3) Au(2)-N(2) 0.200 7(7) Au(2)-N(4) 0.200 8(7)
Au(3)-ClQ2)" 0.223 7(4)
C1(1)-Au(1)-CI(1y 180.00(13) N(2)-Au(2)-N(d) 173.73) C1(2)-Au(3)-C1(2)" 180.0

Symmetry codes: ' 1-x, 1+y, 1.5-z for 1; ' —x, 2—y, —z; " 1-x, 1-y, 1—z for 2.
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Ellipsoid probability level: 30%; Symmetry codes: '1-x, 1-y, 1-z
B RAM 1 SRS () ML SRR 52 F-45 09 (b) 1 7 43T 3R 160 roar AT AR,

FAARAEER A B BE B 0.376 4 nm

Fig.1  Crystal structure of complex 1: (a) M,l,-type cyclic molecular structure; (b) 77-7r interaction between

independent molecular rings in 1 with the distance between adjacent benzene rings being 0.376 4 nm
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Fig.2  Crystal structure of complex 2: (a) M,l,-type cyclic molecular structure; (b) 77-7 interaction between

independent molecular rings in 2 with the distance between adjacent benzene rings being 0.388 2 nm
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Fig.3  Powder diffraction patterns of complexes 1 and 2
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Fig.4 Excitation and emission spectroscopy of m-bitmb

ligand and complexes 1, 2 in CH,Cl,
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