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Synthesis and Crystal Structures of Ag(I) and Zn(I) Complexes

Containing 2,2'-(2-amino-phenoxy)-ether Ligand

ZHU Xing-Cheng DING Ya-Zhou ZHANG Qi-Long ZHU Bi-Xue*
(Key laboratory of Macrocycle and Supramolecular Chemisiry of Guizhou Province, Guizhou University, Guiyang 550025)

Abstract: The compound 2,2'-(2-amino-phenoxy)-ether [L] was synthesized from the reaction of diethylene glycol
with tosyl chloride. AgClO, and ZnCl, each react with L to give two complexes [Ag,l,(H,0)(ClO,),] (1) and
[ZnLCl,], (2) respectively, and characterized by FTIR and single crystal X-ray diffraction. The results of structural

analysis indicated that both complexes crystallize in the monoclinic system with space group P2/c. 1 is a

dinuclear complex, and 2 forming 1D zigzag chain by Zn(Il) linking adjacent ligands in turn. When viewed from

the top of the chain, the structure of 2 shows the unidimensional tube. CCDC: 748592, 1; 748594, 2.
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AR (D) FEID S 2,2/ -(2-FAE- A ) L TERC & W0 1955 1B i A 45 7 927

H Bruker Smart Apex fTHH{%
1.3 REREEHER
1.3.1 2,27~k F % P 4R 2k ) £ 1 1) 5 B

] 250 mL = H O H oA 100 mL Ak BE #1019
mL (0.2 mol) 1,2-4i & T, 16 VKK ¥ 20 251
T BRI S 2R 6 P54 76.0 g(0.4 mol) Y ML
WEVS M 60 mL, P A5 I 7E-5~5 °C, N 4 h, L
N 200 mL K H A EARBT Y fhiE | vkoK Bk
U 3~5 K, CBEE S 1A TR A5 ARk 425
g, "% 51.3%,

132 2,2'-(2-S - JR A Ik 2k (L) Y il &

1] 100 mL DMF ' JIIA 5.6 g(0.04 mol)%f % 5
R 12.0 g RERER, BEdkIFm#AZE 80 °C, N
2,2/ -kl F it ik 40k ) £ Tk 8.28 ¢(0.02 mol) ) DMF
B 70 mL, SO 24 h, BEZEBR KHH], mERS AT
OB, HA TR A 2,2 -(Q-F IR AT S
EEAK 3.5 ¢, 7% 50.3%, 'H NMR (CDCLy):8 (ppm)
3.509(s,4H,-NH,),3.898~4.190 m,8H,-CH,),6.67 ~
6.79(m,4H , Ar-H),6.81~6.83(m ,4H, Ar-H), FTIR(KBr
A R v/em™):3 440(m), 3 217(s),3 130(s),2 940
(w),2 880 (w), 1 607 (m),1 572(w),1 505(s), 1 460 (m),
1400(m), 1 125(m), 1 100(s), 749(m).,

] & 2,2/ (-2 B R A L) S BE(L) 0.288 ¢ (1
mmol) I =S LW (30 mL) ', ZZ12 0 &
AgCl0,-H,0 0.225 g(1 mmol) Y & BEIF W, = IR
FEORN 4 b KR K A TTE, 1 U8 FH BRI
3~5 W, HAS TR AR EK 0.32 g, 7% 60%., /b
B 1 e = S W e A 2B TR A PR R
B4 dEERTCAIURGA, FTIR(KBr BRI A,
vlem™):3 470(m),3 380(m),3 194(m),2 924 (w),2 872
(w),1617(s),1 507 (s),1 456 (m), 1 401 (m), 1 143 (m),
1 118(s),739(m), 630(w) ,620(w) , 456(w) , TC 3 7 H7 (%,
% CyuHgAg,CLN,O s TR 355 AT HAE) . C 36.18
(36.13),H 4.55 (4.52),N 5.32 (5.27).,

1.34 LAY 2 [ZnlCly), B9 & B

BEAY 2 #B TR AW 1 MIrkG i, i
Jo R CBEE Y 3~5 K, FLAE TR 1S R
0.25 g,/ % 59%, ¥/ ik BRI e = A B &
BEIR AW, 3 d JE B B YU A FTIR(KBr
A A vlem™):3 437 (m), 3 213(s),3 131(s),2 945
(),2 882(w), 1 608 (w), 1 573 (w),1 505(m), 1 461 (m),
1401(s), 1 124(m), 1 100(m),749(m),506(w), JC % 5
W (% , ¥ CieHyCLN,OZn TH5E 455 9 it 54H) . C
46.97(45.24) ,H 4.75(4.71),N 6.67(6.6).,
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Table 1 Crystal data and structure refinement for L, 1 and 2

Compound L
Empirical formula C16H2N,0;5
Formula weight 288.34
Temperature / K 293(2)

Crystal system Triclinic

Space group P1

1 2
CpHisAg:CLN,O s CiHxCLNO5Zn
1063.38 424.63

293(2) 293(2)
Monoclinic Monoclinic
C2le P2\/c




928 b | R A S S 4 55 26 &
EE

a/ nm 0.780 5(3) 3.266 0(5) 2.134 4(2)

b/ nm 0.791 1(4) 1.347 9(2) 0.543 55(6)

¢/ nm 1.293 0(6) 1.908 3(3) 1.704 43(19)

al(°) 106.19

B/ 92.924(5) 99.431(2) 113.197(3)

v /(%) 94.710(5)

Volume / nm’ 0.761 8(6) 8.288(2) 1.817 5(3)

Z 2 8 4

D./ (g-cm?) 1.257 1.708 1.552

0 range / (°) 1.64<6<24.99 1.64<6<26 1.04<6<26.00

Absorption coefficient / mm™ 0.087 1.152 1.661

F(000) 308 4320 872

Reflections collected 5099 27 992 13 540

Independent reflections 4021 7671 3430

Observed reflections [I>207(])] 3231 5771 2 588

Refinement method Full-matrix least squares on F>  Full-matrix least squares on F>  Full-matrix least squares on F?

Number of parameters 379 538 217

Goodness-of-fit on F 1.098 1.074 1.048

Final R indices [I>20(])] R=0.044 0, wR,=0.111 8 R=0.048 3, wR»=0.129 4 R=0.034 7, wR»=0.079 7

R indices (all data) R=0.057 7, wR,=0.120 2 R=0.067 6, wR,=0.140 1 R=0.052 6, wR, =0.086 7

Final weighting scheme w=1/[c*(F})]+0.068 3P)+ w=1/[c*(F})]+0.052 3Py+ w=1/[0*(F,)]+0.035 9P)*+

0.010 7P), P=[F}+2F?)/3 9.752 1P), P=[F+2F?)/3 0.690 OP), P=[F+2F?)/3
Residual diffraction max and min / (e-nm™) 168, 188 1 008, =799 537, =297

2 HR5iE

2.1 EWMEHREIR
2.1.1  FECARFIEC G Wi SR 25 4

BOR L BCA 9 1 A2 25k 0 sl an il 1.2 i
3, BoAY BB MM o B ER 2 4,

B2 SR A 1 5T 55 HER TL H 100%)
Fig.2  Molecular structure of the dinuclear complex 1

(Probability of ellipsoid is 10%)

1 RIS F A5 (ER LR 10% , B0 AU
Fig.1 Molecular structure of the ligand L (Probability of 3 BCAY 2 MEE RITE M (IER LR 30%)
ellipsoid is 10%, Dashed lines representation of Fig.3 Structure of the repeat units in the complex 2

the hydrogen bonds) (Probability of ellipsoid is 10%)
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Table 2 Select bond lengths (nm) and bond angles(°) for complexes 1 and 2

L
€22-03 0.137 9(4) (24-06 0.140 2(5) (25-06 0.143 4(4)
(23-C24 0.148 6(5)
(22-03-C23 117.8(2) 06-C24-C23 111.9(3) (26-04-C27 118.1(3)
03-C23-C24 110.7(3)
1
(C28-Agl 2.600(3) N1-Agl 2.291(3) N2-Agl 2.305(3)
Olw-Agl 2.557(3)
N1-Agl-C28 129.30(11) N1-Agl-01W 97.14(9) N1-Agl-O1W 97.14(9)
N2-Agl-01W 110.59(10) N1-Agl-N2 118.56(12)
2
N1-Znl 0.209 1(2) Cl1-Zn1 0.223 88(8) Cl2-Zn1 0.222 47(8)
N2-Znl 0.209 2(2)
N1-Zn1-N2 113.42(10) Cl1-Zn1-CI12 123.79(3) N2-Zn1-Cl1 104.53(7)
N1-Zn1-C12 108.58(7)
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T A TE A LA #g 2 L S8 b0 B TR 4 S BEAR

®3 BENESYHNERESH

Table 3 Structural parameters of hydrogen bonds for ligand and the complexes

D-H--A d(D-H) / nm dH-A)/nm  dD-A)/nm  £(MDHA) /()  Symmetry code
Ligand L N1-HI--01 0.086 02345 0.266 6(4) 102.42
N2-H2---02 0.086 0.237 7 0.269 6(3) 10241
N3-H3---03 0.086 0.230 2 0.264 0(4) 103.64
N4-H4---04 0.086 0.232 0.264 6(4) 102.72
N3-H3---05 0.086 02395 0.307 6(4) 136.48 %, —l4y, z
Complex 1 01W-HIWB---02 0.092 0.192 0.282(3) 164.7
O1W-HIWA:--05 0.089 0.199 0.288(3) 174.8
Complex 2 N2-H2B---02 0.086 0.2458 0.2995(3) 121.15
N2-H2B:--03 0.086 0.2325 0.2651(3) 102.72 x, Ly, z
N2-H2A---Cl1 0.082 0.186 0.340 9(2) 149.49 x, —l4y, z
C9-H9B---Cl1 0.097 0.2791 0.354 9(3) 135.57 x, 32—y, 1242
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1 AN BRI VR FE AR 2 A AR R 47 M 3% i — 4
(ID)EELS K (AN 4a), Horp 2 SHF i Zn() b O 8] #E
4 0.543 nm, AL B AR T (N2) 53 0 5 1 B
[Fi] — 2R ER AR A 1 AR e S L 1 4600 3) FILAH 4B 19 57
— RSy F P R AE 1 B4 (02) B LR 4 AU
(SHLER 3) 4507 T [a] — FC RS i 1) 2 AR
T MR T, BT Y 2 AN 2R BT T Ta) Y A R
96°, i FEAHSBHCAAR 3 18], 7 T BC A4 735 v 4% BF
LI A6 P AT, B IS AT 0 R A s ] R 3 R
0.534 nm, K RIFAES - AHEAEH, 24U 1D 55T
i, AN —AEE IR G (A& 4b).,
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® R

Symmetry codes: C16-03" ' x, y-1, z; 03-C16™ " x, y+1, z
A (a) BT 2 (O X BB, (b) BT B AR S

Fig.4 (a) One-dimensional chain construction for the polymer [ZnLCl,],, Dashed lines representation of the intramolecular

ionic N=H---O hydrogen bonds; (b) Top views of one-dimensional tube motif in the complex 2
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