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Abstract

The title organotin (IV) compound Bu;Sn[OOCCsH4(NO2-p)]: has been synthesized by the reaction
of dibutyltin oxide with p-nitrobenzoic acid in 1:2 molar ratio. The compound was characterized
by elemental analysis, FT-IR, tHNMR spectra and X-ray crystallography. The crystal belongs to
triclinic space group Cc, a = 1.5604(5) nm, b = 0.7007(2) nm, ¢ = 2.2816(7) nm; a = 90°, B =
103.599(5)°, ¥=90%Z =4,V = 2.4247(13) nm3, Dc = 1.548 mg/m3, p(MoKa) = 1.102 mm-1, F(000) =
1144, R = 0.0373, wR = 0.0964. In the compound Sn atom exhibited six-coordinate with four oxide
atoms on the orbital panel and two butyls in symmetry distribution against the plain, which result
in compressed tetrahedron bipyramidal geometry.
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SRR, ZABECe, a = 1.5604(5) nm, b = 0.7007(2) nm, ¢ = 2.2816(7) nm; a = 90°, 8 = 103.599(5)°,
Y=90°; Z=4, V=24247(13) nm3, Dc=1.548 mg/m3, p(MoKa)=1.102 mm-1, F(000) = 1144,
R = 0.0373, wR = 0.0964. ZHEYHEHEFRENINEEF 5T T LA FEFH, B
TEBREF SHEMEAE. HIUTRIRRZT R Y AL .

XK ia
MNHEXEFR, G5, SEEH
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1. 5|8

A VB R IRES (b A4 R B A R B e e vt 1k A0 22 A0 f 2 Tl R 2B i I 232 B AT TR AR 1] [2] [3]
Y1t 75 1 SR UG E B, X LAk A AR I P O SR B RAIR A A 954 [5]. T HR L8 R B A
T 3RHGR T B35 800 S 7 AH T I 58 1) 5 A FOR TR RO AR [ 28 L (6] [ 7] ARG R T VP 2 AN R g5 44 2 2
M THERAIBMRREELEY, N —PREAVGRBEEN SR, RPN RET58E T
TER T, FERANGDUME DS . BRATUAG RS ZK R IE MBI, 5 THRENB RN, &
T AN RIREE BusSn[OOCCeHL,(NOy-p)],s FIH TR T ZL4MEHE . BRIREERAE T H 451,
F X5 R AT B b SR 58 T B I SRR S R

2. SLRERSY
2.1. WAISNE
TR PR TR BT

Nicolet-460 2T 4N A (KBr 5 F)Mercury Plus-400 FUAZHEILHRA(TMS A 7, CDCI3 AIEH])-
PE-240011 %4 5C & 43 H11X . Bruker Smart Apex IT 5 X5 2R AT 50« X-6 S A 2 A

2.2. HEPIERR

7£ 50 mL ZRUE B TP I NGRS FE 2 B RZ 0.1337 g (0.8 mmol), — ] 3L 445 0.0996 g (0.4 mmol). 20
mL ToK ZEAEET, iR R ER 5 N, AR ERESIE. BEReEET, Ho&FR-1EC
ot B 45 i JE 5 B O S . 775 73%, M55 133 SCH NMR (CDCI3, ppm) 8: 0.88~0.91 (t, 3H, CHs),
1.19~1.71 (m, 6H, CH,), 7.57~8.83 (m, 4H, C¢H,): IR (KBr, cm ") v: 1620, 1434 (CO,), 576 (Sn-C), 471 (Sn-0)
em . Anal. Caled. (%) for C;oHygN,OSn: C, 46.75; H, 4.64; N, 4.96. Found (%): C, 46.69; H, 4.71;
N, 5.01. &MI7FEAWE 1.

2.3. X-G ek ik g nain E

UL &4 0.25 x 0.18 x 0.15 mm HI T8 544 B T Bruker SmartApex 11 X528 ¥ AT, A
Bt Ak i) MoKa (L = 0.71073 A)4ES N6, 7298 +2K)F, Ll fro HH R, 1E 1.84°~25.05° Y5 Ik
£ 6069 PIRATHEE . HPMSIATH A 2149 N(Rint = 0.0344). @RS B E AL, ISR TR
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P A TE LG 15U 248 Fourier B i HH Bl S 52 1), X 430 B SR 1 I AL bR A % 7] 57 M 250 SHELXL-97
FE 7 A /N aREABIEXT F2 #7158 . &R 7N R = 0.0373, Rw = 0.0964 (w = 1/[c,(Fo,) +
(0.0520P)2 + 4.1101P]). ZEE H, T 25 AE P = (Fo2 + 2Fc2)/3), S = 1.058, i = PRI 0.781 x 103 £1-0.588
x 103 e/mm’. ELAREHE L% 1.

Bu
. / \ KL BE % | N
Bu,SnO + O,N QCOOHW OZN*/i\ <O>SH{DO/\/:\>N02

Bu
Figure 1. Reaction equation

1. REFFER

Table 1. Crystallographic data and structure refinement parameters for the complex

= 1. LAYREFEEE

U 5 i PR
Empirical formula CyH6N,>O5Sn
Formula weight 565.14
Temperature 273(2)K
Wavelength 0.71073 A
Crystal system, Space group Monoclinic, Ce
Unit cell dimensions a=15.604(5) A, alpha = 90°

b="7.007(2) A, B = 103.599(5)°
c=22.816(7) A, y=90°

Volume 2424.7(13) A?
Z, Calculated density 4, 1.548 Mg/m’
Absorption coefficient 1.102 mm™
F(000) 1144
Crystal size 0.15 x 0.10 x 0.06 mm
Theta range for data collection 1.84°~25.05°
Limiting indices —-18<h<16,-7<k<8,-19<1<27
Total/Independent reflections 6069/2149 [R(int) = 0.0219]
Completeness to theta = 25.02 99.9%
Absorption correction None
Max. and min. transmission 0.9368 and 0.8522
Refinement method Full-matrix least-squares on F3
Data/restraints/parameters 2149/162/152
Goodness-of-fit 1.058
Final R indices [I > 2sigma(I)] R1=0.0373, wR2 = 0.0964
R indices (all data) R1=0.0419, wR2 =0.1006
Largest diff. Peak and hole 0.781 and —0.588 e.A’

DOI: 10.12677/jocr.2018.62005 35 HHL A5


https://doi.org/10.12677/jocr.2018.62005

B0 55

Table 2. Selected bond lengths (nm) and angles (°) for the complex
2. LAYMNEERKAOMERC)

Bond Dist. Bond Dist.
Sn(1)-0(1) 2.633(3) Sn(1)-0(2) 2.0703)
Sn(1)-C(8) 2.104(5) Sn(1)-C(8)#1 2.104(5)
o(1)-C(11) 1.227(5) 0(2)-C(1) 1.284(4)
0(3)-N(1) 1.206(5) O(4)-N(1) 1.210(5)
N(1)-C(5) 1.458(5) C(1)-C(2) 1.476(5)

Angle O Angle O

0(1)-Sn(1)-C(8) 89.4(2) 0(2)-Sn(1)-C(8) 107.6(2)
O(1)#1-Sn(1)-C(8) 105.1(2) 0(2)-Sn(1)-C(8)#1 105.0(2)
O(1)-Sn(1)-C(8)#1 86.9(2) C(8)-Sn(1)-C(8)#1 136.1(4)

0(1)-Sn(1)-0(2) 53.76(10) 0(2)#1-Sn(1)-0(1) 136.35(10)
O(1)-Sn(1)-O(1)#1 169.92(12) 0(2)-Sn(1)-0(2)#1 82.60(15)

Symmetry transformations #1 —x + 2,y, -z + 1/2.

3. BRE S
3.1. iEFSH

I LA A B R BRI ZL AN, H)E T SRR L AN . DM, 471
em” A BB ORI, R EYITH Sn-O BEAITLE[4]. kA& WIEESEIEAK RN 45 IR 5 (vas.e) H BLE
1620 cm™, 7 XS FRAH iR 5N (VSeoo) L FAE 1434 e Ak, HEZEMH AV(VaSoo-VSeoo) 9 186 cm ™', F X AMEA
e A 2R R R BE L AR TE NS 83 T e[ 5]

'H NMR L0 R, WA PZEIR ER T RS EIRTE 7.57~8.83 ppm HH B IS, 5% 25 1 AR
LA IR AR LG, AR AR, X B B U T 5 8 5 7 A R AR EH

3.2. kgl

BT Ak &9 B s K L B A 2 B, K2 A 3 R E I T A5 R 7 i A .

P 2 AR 3 BL KR 2 FdiE mrgn, ARk A A TR T {[(n-C4Ho),Sn(0.5-0,CC,H oN)(0.5-CH;0)],0}
[8]c AIRFT& RGP R A2, AR R, fERMNF, ZTHRANG PG AXGER, Ek
AR T 5 A R EE S E K . DU/ REREE T RIS T 2 o iR 7 5 0 7178 2 5B VY £
MHER AL, A PSR I A T SR T VY AR ARIE T . A Sn(D)EFHIBECAZBE N, Sn(1)E O(1),
0(2), ZIAIMIFER 0% 4: Sn(1)-0(1) 2.633(4) A, Sn(1)-0(2) 2.070(3) A, HAH I /N T 13X i b J7 1)
JOAEAE AT 2 F1(0.37 nm [9], BEWIFEAL &1 bRt il B o8 R BC A4 & ARSI M A T X S5 8% IR 735,
AN BB E Y. B2 &Y, Sn(1)JE T IBECAL BN BRI VY M XESE R, SkE W
AN RS FE 2 R BCAR I 4 DNEJR T O(1), 0(2), O()#l, OQ)#1 kT rRiEh &, kT5 1Vl
(%2 F1[O(1)-Sn(1)-0(2), 53.76(16)°: O(2)-Sn(1)-0(2)#1, 82.60(15)°; O(1)#1-Sn(1)-O(2)#1, 53.76(16)°;
O(1)-Sn(1)-O(1)#1, 169.92(12)°1VU £ 2 F1°4 360.04°, 5 FHAN) 360°FA L& — 3K, Wi O(1), 0(2),
O(L)#1, OQ)#1 F Sn()ATFH—/N P . M 2 AN TEBRET CO)F CO)#l ATHimfiE.
C(8)-Sn(1)-C(8)#1 [IH 136.0(4)°, ZMHAWE 180 L, VMM THIFALER —HL L. HikiZy
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Figure 2. Molecular structure of the complex

2. WEMS FEIE

Figure 3. Crystal packing diagram of the complex
3. WA EEE

1 LA TR 2 525 () U 7 SR 2
4. &g

AT S8 % PR T LS B A i B O TR AT K S, #5311 XA 2R 28 R — T 8k
w8, IFEEE TERS TER, IREE RRIRIRZ DXL RS &R I TRCAL,  F0d IR TN
A AR TR DY SR TR

DOI: 10.12677/jocr.2018.62005 37 HHL A5


https://doi.org/10.12677/jocr.2018.62005

B0 55

E&WE

2016 FE5F 7 2 e B R g R A A AT BDE I 2R 11 R1(201610454022) 155 7 22 F5% 2017 G5 R AT 0142

215 EHE SR R (ex1737) T H B o

SE

(1]

(2]

(4]

[5]

(6]

(7]

(9]

TS, S, BRI, TR, MOkE. p-hisik LR =S5 Schiff TREL &G AL RIESEM]. ¥
4R, 1999, 57(7): 820-830.

Sedaghat, T., Aminian, M., Rudbari, H.A., ef al. (2014) Dinuclear Organotin (IV) Complexes with Bis-acyl-hydrazones
Containing Flexible Linker: Synthesis, Spectroscopic Investigation and Crystal Structure of Dimethyl- and Diphenyhin

(IV) Complexes with Succinic Dihydrazones. Journal of Organometallic Chemistry, 754, 26-31.
https://doi.org/10.1016/j.jorganchem.2013.12.034

Hong, M., Yang, Y.G., Li, C., et al. (2015) Study of the Effect of Molecular Structure and Alkyl Groups Bound with
Tin (IV) on Their Cytotoxicity of Organotin (IV) 2-Phenyl-4-Selenazole Carboxylates. RSC Advances, 5, 102885-102894.
https://doi.org/10.1039/C5RA18445B

EHE, XUTE, BTTHE. S -4-nEE BRI ) — 4EBEIR =T R G SIS S SRS HI ], N
%, 2012, 28(2): 386-390.

e, xR, MR, % BETKSBIFRAARR T RS EMNE . aikaif. AiE RS DNA M EAE
. RLAAEEE, 2015, 32(5): 562-569.

AR, TEAGA, KEM, & ZQ-FE2- R NEGAV) ZA LMK G . S-FMAEYED]. MALAE,
2014, 31(9): 1058-1062.

SRENE, SR, TR, & ZIE T HES (SR ER)ER AL &4 {[n-Bu,Sn(0,CCeHLCL),]0}, M B AH &
SER BRSNS TED]. B4R, 2012, 29(25): 519-522.

mE, B UHE, FHUR. A HLBIAV)EL AP {[(n-C4Ho),Sn(0.5-0,CC pH oN)(0.5-CH30) 1,0}, I A« RAEA & ¢
SERT). TR ZEE L HARRIERR, 2010, 49(3): 75-78.

FHOUIR, AR, g AR S AR s 2 23 (V) IC &5 P [PhoSn(CoH N O3)(HL0) ] U4 i P R (A S5 14 7).
R A2, 2007, 24(10): 1124-1127.

Hans iXlth

PR 2 BT 2
1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

B RHELESE: [ISSN], HAMIT] ISSN: 2330-5231, RIATEf)

2. FTHEIME T http://cnki.net/

e BROCERE " BEN, SN SCERRE, BIA]

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: jocr@hanspub.org

DOI: 10.12677/jocr.2018.62005 38 HHL A5


https://doi.org/10.12677/jocr.2018.62005
https://doi.org/10.1016/j.jorganchem.2013.12.034
https://doi.org/10.1039/C5RA18445B
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:jocr@hanspub.org

	Synthesis and Crystal Structure of Dibutyltin Esters of P-Nitrobenzoic Acid
	Abstract
	Keywords
	对硝基苯甲酸二丁基锡酸酯的合成与晶体结构
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 试剂与仪器
	2.2. 化合物的合成
	2.3. X-射线晶体结构的测定

	3. 结果与分析
	3.1. 谱学分析
	3.2. 晶体结构

	4. 结论
	基金项目
	参考文献

