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Synthesis, Crystal Structure and Quantum Chemistry of
Two Organotin 2-Furancarboxylate Complexes

FENG Yong-Lan' YU Jiang-Xi' KUANG Dai-Zhi*' YIN Du-Lin* ZHANG Fu-Xing'! WANG Jian-Qiu'
(‘Key Laboratory of Functional Organometallic Materials of College of Hunan Province, Department of Chemistry and
Material Science, Hengyang Normal University, Hengyang, Hunan 421008, China)
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Abstract: Two coordination polymers, {[(C,H;0)CO,|Sn (CH,CPhMe,);}, (1) and {[(C,H;0)CO,|Sn (CH,Ph)s}, (2),
were synthesized by the reactions of bis[tri(2-methyl-2-phenyl)propyltin] oxide and tribenzyltin chloride with 2-
furancarboxylic acid, respectively. The two compounds were characterized by IR, 'H NMR spectra, elemental
analysis and X-ray crystal diffraction. The crystal of compound 1 belongs to monoclinic system, space group P2,/n,
a=1.122 06(7) nm, b=1.747 60(11) nm, ¢=1.632 62(10) nm, B=91.503(3)°, Z=4, V=3.200 3(3) nm’, D.=1.306 g-
em™, w(Mo Ka)=0.829 mm™, F(000)=1 304, R,=0.023 9, wR,=0.059 4. Compound 2 belongs to monoclinic system,
space group C2/c, a=2.939 49(13) nm, 6=1.035 36(4) nm, ¢=1.976 64(9) nm, B=129.582(2)°, Z=8, V=4.636 4(3)
nm’, D,=1.442 g-cm™, w(Mo Ka)=1.125 mm™, F(000)=2 032, R,=0.024 2, wR,=0.060 6. The tin atoms of compound
1 are tetrahedral configuration, and the 2 are five-coordinated trigonal bipyramid configuration. The 3D structure
of the 1 and 2 are formed by intermolecular hydrogen bonds. The stabilities, the orbital energies and composition

characteristics of some frontier molecular orbitals of the compounds have been investigated with the aid of GO8W

software. CCDC: 839190, 1; 839188, 2.
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B R 2 S A2 4l IR (KBr) HIH A
FTIR-8700 £L4M G154 (4 000~400 cm™)illE . JTTHR
53 BT FH PE-2400(I0 7T 3 73 M A0 7 & 14 45 44 ]
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£ 50 mL BB, A 0.5 mmol{[Me,CPh
CH,]:Sn},0 % 1 mmol (PhCH,);SnCl .1 mmol Wk H-2-
R, H I 20 mL, J5 H M AJLE EGN, KA 2 h,
JiE e 78 I i LR A3 ) B 2l A bR ik S

1 5K 0.501 g, % 79.6% , m.p.:101~102
°C, TLEMMT (CsHu0,8n): FME (THHAE , %).C
66.81(66.79),H 6.69(6.73). IR (cm™):3 057.0(w , Vp1),
2 958.6(m,vcy),1 651.0(vs,r, . CO0),1 398.3 (s,2.C00),
584.4 (w,vs.0),445.5 (w,vs.)o 'H NMR (CDCls, 400
MHz),6,:7.53 (s,1H,5-furan-H),6.97 ~7.30 (m, 16H,
3xCeHs-,3-furan-H),6.46(s, 1H ,4-furan-H),1.17~1.30
(t,24H,6x-CH;,3x-CH,),

2 K 0354 o, 77 %K 70.4%, m.p.:137~
138 °C, JCE 5311 (CoH,i055n) - SLIMMA (1531 , %) - C
62.09(62.06),H 4.78(4.81),, IR (cm™):3 078.2(W, V1),

2970.2(s,ven), 1 595.0 (vs,v,CO007),1 415.7 (s,2.CO0),
563.2 (W,vs0),445.8 (w,vs.)o 'H NMR (CDCly, 400
MHz),64:7.59 (s,1H,5-furan-H),6.77 ~7.17 (m, 16H,
3xCeHs-,3-furan-H),6.52(s, 1H,4-furan-H),2.62~2.80
(t,6H,3x-CH,-),
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Table 1 Crystallographic data of the compounds

Compounds

Empirical formula

Formula weight

Crystal system

Space group

a/ nm

b/ nm

¢/ nm

B1(°)

Volume / nm*

A

D,/ (g-cm™)

Absorption coefficient / mm™
F(000)

0 range / (°)

Limiting indices

Reflections collected / unique
Data / restraints / parameters
Goodness-of-fit on F

Final R indices (I>20(1))

R indices (all data)

Ap, / (€+nm™)

Apyi / (e-nm”)

1 2

C3sH,055n CH205Sn
629.38 503.14
Monoclinic Monoclinic
P2i/n C2/e

1.122 06(7) 2.939 49(13)
1.747 60(11) 1.035 36(4)
1.632 62(10) 1.976 64(9)
91.503(3) 129.582(2)
3.200 3(3) 4.636 4(3)

4 8

1.306 1.442

0.829 1.125

1304 2032

2.16 to 27.59 1.80 to 27.45
“lA<sh<14,-19<k<22,-21<[<20 - =<h<34,-13<k<13,-24<[<25

28 447 /7 377 (R;,=0.023 4)
7377170/ 358

1.031

R=0.023 9, wR,=0.059 4
R=0.030 2, wR,=0.062 9
226

-543

28 168 / 5 288 (R;,=0.023 4)
5288/0/271

1.258

R=0.024 2, wR,=0.060 6
R=0.034 5, wR,=0.066 7
556

-332

F2 BEEYNEIZEEKNER
Table 2 Selected of bond lengths (nm) and bond angles (°)

1
Sn(1)-C(6) 02156 Sn(1)-C(16) 0.214 8(1) Sn(1)-C(26) 0.214 2(9)
Sn(1)-0(1) 0.207 9(6)

C(16)-Sn(1)-C(6) 115.19(7) C(26)-Sn(1)-C(6) 114.06(7) C(26)-Sn(1)-C(16) 120.20(7)

0(1)-Sn(1)-C(6) 93.16(6) 0(1)-Sn(1)-C(16) 104.08(7) 0(1)-Sn(1)-C(26) 104.91(6)

2
Sn(1)-C(1) 0.214 5(2) Sn(1)-C(8) 0.214 7(2) Sn(1)-C(15) 0214 2(2)
Sn(1)-0(1) 0.237 8(9) Sn(1)-0(2A) 0217 1(5)

C(15)-Sn(1)-C(1) 121.62(9) C(15)-Sn(1)-C(8) 119.81(10) C(1)-Sn(1)-C(8) 117.01(10)

C(15)-Sn(1)-0(2A) 95.60(8) C(1)-Sn(1)-0(2A) 95.82(8) C(8)-Sn(1)-0(2A) 90.93(7)

C(15)-Sn(1)-0(1) 88.21(7) C(1)-Sn(1)-0(1) 90.58(7) C(8)-Sn(1)-0(1) 78.59(7)

0(2A) -Sn(1)-0(1) 169.37(5)

Symmetry codes: 2: A: —x+1/2, y+1/2, —z+1/2; B: —=x+1/2, y—=1/2, —z+1/2.
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Symmetry code: 2: A —x+1/2, y+1/2, —z+1/2

1
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Fig.1 Molecular structure of compound 1 and 2
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B2l 42 ZF1(0.216 nm), AT 8C5R EEG VR R AL
IRFIRIE X 5 8 I e fr

UL AT UL A R R R AR FEBC A 1 F 2 v
PR 2 AN AL LA ), X AT g S - R 20K
BE VN HE R JE 0 LA 7 BH 22 5 A

HR S LAY 1R 2 47 F 82 BIAE e &
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Symm. codes: ' 3/2—x, —1/2+y, 3/2-z; " 1—x, 2—y, 2—z; " —14x, y, z
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Fig.2 3D structure of compound 1
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Fig.3 3D structure of compound 2
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a1 233.550 7 a.u., Eyoe A TUE 1 1 2 9 5
1o o R T R AR AR o U Y R TR B AE(E o
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JEF X HOMO BTk 96% , Ho & Ji 1Y 5T kAR 20
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K4 AT 2> 5 BOE R R
Fig.4 Schematic diagram of frontier MO for the complexes

x3

B35 4> F 4138 4 5% (% )(LanL2DZ)

Table 3 Calculated some frontier molecular orbitals composition (%) of complexes at Lanl.2DZ level

Compd. MO E /au. C H (0] Sn
1 140HOMO -0.241 55 96.26 1.62 0.28 1.81
141LUMO -0.032 52 66.95 0.58 27.10 5.35
2 104HOMO -0.206 62 16.55 0.58 81.74 1.12
105LUMO -0.095 60 44.07 1.53 3.18 51.22
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