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Syntheses, Crystal Structures and Fluorescent Properties of One-Dimensional
Coordination Polymers with N-p-Tolylsulfonyl-S-aminoisophthalic Acid
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Abstract: Two metal-organic coordination polymers, {[Cu(Ts-5-AIPA)(phen)(H,0)]-H,0}, (1) and[Cd(Ts-5-AIPA)
(phen)], (2) (Ts-5-AIPA=N-p-tolylsulfonyl-5-aminoisophthalic acid radical, phen=phenanthroline), were synthesized
using common solution method and hydrothermally method, respectively. Their crystal structures were determined
by IR, TG and single-crystal X-ray diffraction. Two complexes crystalize in monoclinic system, space group P2/c
for complex 1 and C2/c for complex 2. They are one-dimensional chain structure, and further extended into a
three-dimensional supramolecular structure through hydrogen bonds and 77-7 interactions. In addition, fluorescent

properties of two complexes were investigated. CCDC: 839135, 1; 1472441, 2.
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1.3.1 BB Y{[Cu(Ts-5-AIPA)( phen)(H,0)]-H,0}, (1)
TEFFREL 0.5 mmol (19 N-X HH 2R it fp -5 -2, i [1]
W INEZ T 7 mL DMF(V, N-—H J£H
Mk fiz), PRI 1.0 mmol FEME MY T 5 mL Jo/K L BE,
1.0 mmol FFRANAE T 6 mL /K, TERE Wi PERS T |30
P50 00 TV A T 1 W3 R O TR Y R T -
S-EHEE R Z WIS, 70 CAA R 12 h, &5
R EER U8, IERCE AR R, — AT
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1 236w.1 158vs .1 087m .1 009m 991w 874w .853m
781s.723s .663m . 540m 445w,
1.3.2  FAWI[C(Ts-5-AIPA)(phen)], (2)
ﬁ%ﬂ?ﬁﬁﬁmﬂz 1.0 mmol 1% N-X B 2Rl i -5- 24
FEME R R | 1.0 mmol FEME MK, 1.0 mmol fiff F& 5
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Table 1 Crystal data and structure parameters of complexes 1 and 2

Complex 1 2
Formula CyHxN;05Cu CyH oN;065Cd
Formula weight 613.08 625.91
Crystal system Monoclinic Monoclinic
Space group P2/c C2/c
a/nm 1.175 99(3) 2.780 4(2)
b/ nm 1.668 21(4) 0.993 60(8)
¢/ nm 1.422 90(4) 1.906 11(16)
B/(° 111.407 0(10) 106.224(3)
V / nm? 2.598 86(12) 5.056 1(7)
A 4 8
w/ mm™ 0.978 0.995
0 range / (°) 1.86~26.00 3.03~25.01
F(000) 1 260 2512
Goodness of fit on F* 1.039 1.066
Reflections collected 20 569 13 343

Reflections collected (R;,)
Reflections observed [[>20(1)]
R\, wR, [I520 (D)

Ry, wR; (all data)a,b

I A G )

5 107(0.019 5)
4500

0.032 6, 0.090 9
0.038 2, 0.094 8
499, -463

4 423(0.048 4)
3029

0.047 5, 0.104 1
0.080 0, 0.115 1
1019, -1 035

* Conventional R on Fy: YIFJ-IFI/ X IF); * Weighted R on 1F % X [w(IF,P~IFP?) X [w(F?"

F2 BEEW1IM2HEKOmMERC)

Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1

Cul-01 0.193 23(14) Cul-N1

Cul-01W 0.230 11(17) Cul-N2
01-Cul-04' 94.37(7) 01-Cul-N1
01-Cul-N2 93.15(7) 04-Cul-N2
01-Cul-01W 88.92(7) 04-Cul-01W
N2-Cul-O1W 90.33(7)

0.202 3(18) Cul-04' 0.196 05(15)
0.202 64(18)
169.29(7) 04-Cul-N1 90.17(7)
169.98(7) N1-Cul-N2 81.32(8)
96.43(6) N1-Cul-O1W 100.22(8)
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%1 BA WA B ARG R RN 98 5 69
o )
Cd1-01 0.226 7(5) Cd1-02 0.221 5(4) Cd1-03 0.228 2(4)
Cd1-N1 0.235 1(5) Cd1-N2 0.235 6(4) Cd1-04 0.249 5(5)
02-C d1-01 103.72(19) 02-Cd1-03 107.14(17) 01-Cd1-03 84.58(17)
02-Cd1-N1 158.96(17) 01-Cd1-N1 81.4(2) 03-Cd1-N1 93.58(18)
02-Cd1-N2 90.92(16) 01-Cd1-N2 126.61(18) 03-Cd1-N2 139.62(16)
N1-Cd1-N2 70.33(17) 02-Cd1-04 90.99(16) 01-Cd1-04 138.08(17)
03-Cd1-04 53.51(15) N1-Cd1-04 98.70(17) N2-Cd1-04 91.44(15)

Symmetry codes: ' —x, 0.5+y, 1.5-z
2 BRI

21 EEYHRELEN
2.1.1  BLE W {[Cu(Ts-5-ATPA)(phen)(H,0)]- H,0}, (1)
1 d AR 25 4

BCGW 10— — e R 250 o 7 LN AR
1> Cull)ES 1 A% H 2R 1 -5 - 28 35 (1] o8 — W i
FRESF 1 A AEME o7 1 AT K 5 F 4, 4
BAH 1AERKST . HE 1a 5T 451 & 0T L
Al e T RS 5 AT S ZEAL 2 AN EE T
(N1 N2)2K B T BCARJEMS bk ;2 A48 (01 ,04a) H

C5: c6
.
Cc4 iCF
b C3, Cc8
+ { Cl1
¢ ¢ cn2 ©

C10

CIS

06‘(:[9
A 35

c25
N3~ €17 20

27 ~Ca A C2
v 3
(a)

lWA 01w

HIWBS,
-ng

PR s oy

7 7
#ﬁ

(C)

Symmetry codes: ' —x, 0.5+y, 1.5~z in (a);

B ey 1A (a) 383 T 45 18

e 0.5+y, 1.5-z; i
(b) —4EEE 45

Ts-5-AIPA> B F R B AR 824t 59— 01w
AR S 4t X 5 AR 7 551 A LR B
— NS 0 DY A S R BE . Hod 01 .,04a N1,
N2 7RIS |, £ N2-Cul-01=93.15 (7)°, £ 01-Cul-
04'=94.37(7)°, 204" -Cul-N1=90.17(7)° , 2 N1-Cul-
N2=81.32(8)°,4 I~ F L Fl1 R 359.01°, #3K 360°,
N £ 04" -01-N2-N1=2.44°,;01W 7£ T 5 BLik
Ts-5-AIPA> B F I B L1 DLtk 19 07 =05 o 4
FECAL 2 AR IE A 51 5 AR AR A e S - e A7 B A
W) o T4 N —HE B 4 B (8] 1),

FHAREE [H] |, 0 bk 71 ML E 24 5 B AR Ts-5-AIPA>

0%

o <
W aol

7Y

AN

@
—-x, =0.5+y, 1.5-z in (b)
s (d) =4 T A5

Fig.1 Structure of complex 1: (a) Part of the molecular structure; (b) 1D chain structure; (¢) View of hydrogen bonds

Kl (c) AN - HEFH

and -7 stacking; (d) View of 3D supramolecular structure
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Fig.2  Structure of complex 2: (a) Part of the molecular structure; (b) 1D chain structure; (c), (d): -7 stacking;

(e) View of 3D supramolecular structure
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Table 3 Selected infrared bands (cm™) for complexes 1 and 2 and ligand

Ts-5-HAIPA 1 2

¥(0CO),. 1 700vs 1 565vs 1 581vs
»(0CO), 1 425s 1 427vs 1 404vs
»(S0)).. 1 342vs 13425 1 370s
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»(SN) 1011s 1 .009s 1 008s
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Fig.3 TG curves of the complexes 1 and 2
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