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Syntheses, Crystal Structures, Thermal Stability and Herbicidal
Activity of Two Organotin 4-Iodobenzoates
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Abstract: The two organotin 4-iodobenzoates, Ph;Sn(p-1-C¢H,0,) (1) and {[r-Bu,Sn(p-1-C¢H,0,)],0}, (2) have been
synthesized by the reaction of triphenyltin hydroxide and dibutyltin oxide with 4-lodobenzoic acid in ethanol and
benzene, respectively. IR, 'H NMR, Elemental analysis and X-ray diffraction for the title complexes were
presented. The crystal of complex 1 belongs to triclinic, space group P1. The tin atom has a distorted tetrahedral
geometry and the dimeric structure is formed by intermolecular hydrogen bonds and C-I---7r. The crystal of
complex 2 belongs to monoclinic, space group C2/c. The dimer structure is shaped by one Sn,O, planar four-
membered ring and one-dimensional coordination polymer chain is formed by intermolecular 1---1 interaction. The
thermal gravimetric analysis has showed that: the complexes 1 and 2 are stable below 230 °C. Tt is found that the
inhibitory activity of compounds 1 and 2 on weeds Amaranthus spinosus and Portulaca oleracea are greater than

the effect on crop mung bean, and inhibitory activity of the compound 2 is higher than 1. It provides a method to
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study the herbicide for A maranthus spinosus and Portulaca oleracea. CCDC: 1039846, 1; 1039847, 2.
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1.1 XEFE5iKH

H 72 & IR Prestige-21 21 7M G354 (4 000~
400 cm ', KBr),PE-2400 () 7¢ % 43 #7 1L, Bruker
SMART APEX II CCD & 47 4% (7 [ Bruker 2>
Al), X4 B H PR SR S A (b BE A A A
B2\ 7)), Bruker Avance 400 A% G 3 4% AL (% -+
Bruker 2~ 7], TMS N W #5 ,CDCL; % 5), TG 209
F3 #HE 3 A (#2E Netzsch 2 F]), MGC-HP & A
N AR (R —E R E R A RA A, Bt
fiilE R (s 222
1.2 EEYHER

TE 50 mL BUEEIR S, IIA 1 mmol = KIER
AL B 1 mmol = T A LS |1 mmol X L H
iz, A 10 mL 21 10 mL JEoK B | B FF 003 2
N 4 h, R 0g IR RS 2 8 ARG A
Y,

BCE Y 14580 80K 0.425 ¢, 7% 71.19 %,

15 45154 ~156 C, JCE 58 1 (CosH sl O,8n), 1 1H
(%):C 50.29 ,H 3.21; 52{H (%) . C 50.18,H 3.36,, IR
(KBr,em™):1 630(s,»..(CO0")),1 393 (m,»,(CO0")),
696(m,v(Sn-0)),446(w ,»(Sn-C)), 'H NMR(CDCls,400
MHz),5:7.61~8.53(m, 19H, Ar-H).,

BLE W) 2. 0788 014 0.340 g, 7% 69.67% , 1
& :158~160 °C, JCE M (CoHgli0109n,), A
(%):C 36.90,H 4.51; 2{H (%) C 36.83,H 4.60, IR
(KBr,ecm™): 15861 543(s,»,.(CO07), 1 400 .1 356(s,
v,(CO0")),635(m,»(Sn-0)),459(s,v(Sn-C)), 'H NMR
(CDCl;,400 MHz),8:7.702~7.903(m,16H,Ar-H),0.785
~1.706(m,72H,8x-CH;, 24x-CH,),,
1.3 EEYHBRERENK

Z: HSCHERP SIS 30 5 | R T & T DL 43 )
PRI IARE L A9 1 1 2, H 3 mL DMF % f# | Jin
A1 R -80 , ZE WK B 28 250 mlL, 45 ik 5 Ry
150 mg- L7 AYRFIE U, FHRE I v 2 10 325 9 )
FEZE 50 mg- L™ 100 mg- L' e, DRI 5o 0
SO NEAR , TEEAR 9 om MEEFRILD N E 2 )2
IR AR e O 8 A Y 10 KRR, A3 ACS
L A [ ¥ 32 68 155 00 T 5 ) ) T AR A 8 3R, 7%
TR AR Foos R R T B KOG IR 8 h, I ZE K
FEIG IR0 AL | 15 5% 6 d, 8 M RAR 2RI KL
H A 3 YCPATIR R O (8 #i T AR
FE At BE AR 1Y AR R 3R S5 2R O IE A& ) B
AR, 45RO U S Y B R R
LA Inhibition rate &7~ 42 F= M il R d Fm 2 HF
KE (mm),L LT KE (mm), 520K,
Inhibition rate=(d—-L)/dx100%,
14 BREEHHNE

73 13 BORSE 20.19 mmx0.12 mmx0.10 mm
(B A% 1A 0.20 mmx0.17 mmx0.15 mm(BL 54 2)
MR, ESRERAT A b, SRS A B R
Mo Ka #f£6(A=0.071 073 nm), T 296(2) K, lA ¢~
O AW, SIS Lp B & m
WKL IE A AR i B A 1 3 oy Al SR T Ak
b 75 Bl J& 1) B4R 22 10 Fourier A B H Bili 22 8 | P
WA 2 R U T A AN b B A AR R SR
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Table 1 Crystallographlic date of the compounds

Compound 1 2

Empirical formula CosH610,Sn CeoHgsl4010Sns
Formula weight 596.99 1 951.66
Crystal system Triclinic Monoclinic
Space group Pl C2le

a/ nm 1.202 61(12) 2.402 73(17)
b/ nm 1.482 86(14) 1.649 77(11)
¢/ nm 1.506 69(14) 1.868 44(13)
al(°) 67.770 0(10) 90

B/(° 67.114 0(10) 94.847 0(10)
v /(%) 85.618 0(10) 90

Volume / nm? 2.283 5(4) 7.379 9(9)

A 4 4

D./ (Mg-m?) 1.737 1.757
Absorption coefficient / mm™ 2.488 3.059

F(000) 1152 3760

0 range for data collection / (°) 2.68 to 25.00 1.70 to 27.49

Limiting indices

Reflections collected / unique (R;,)

-Ush<sl4,-1"T<sk<s17,-17T<l<17
23 222 /7 989 (0.027 3)

20<h<3l,-21<k=<19,-24

22 086 / 8 319 (0.029 8)

Completeness to 0 / % 99.5 98.3
Data / restraints /parameters 7989 /0/523 8 319 /573 /390
Goodness-of-fit on F? 1.048 1.022

Final R indices (I>20(1))
R indices (all data)

Largest diff. peak and hole / (e-nm™)

R=0.029 2, wR,=0.077 6
R=0.036 0, wR,=0.081 5
651 and -1 534

R=0.057 0, wR,=0.161 9
R=0.108 9, wR,=0.173 5
1 198 and -837

Fig.1

Symmetry code: '—x+3/2, —y+1/2, —z+2
K1 e s T A

Molecular structure of the complexes with 20% probability ellipsoids




764

xoH Ak

#o% 4R

%31 4%

AR EREA R BC S 1 R 2,

B4 1 A ST 258 & 2 A0 315 Snl
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ANTREEAR Fe 1 AR 3 SR T AHIE B L Sn-C B A
Sn-0 ##K | LA C.0 5 Sn Z 8] B8 ff B AH 45
A 45 Sn 5 0 Jik I 44 B W 80 DU TR AAC A SR 25 A
2 AR F Z MAAAE O---H F 17 S5 FJE
BT AR ,04---H32T N 0.268 7(1) nm, £ C32'-
H32'---04 4 136.9(8)°, 12---Cg(Cg N A& C14-C19
L) BE B S 0.372 0(0) nm , 5 SCHK T2 3E 19 55 1F
N SHHEA B2

BCAY 2 0 FEMAFLE 1A AR TR
Sn,0, TR PUTCIR | I [ A0 A 50 A X6 ik e
O M BEUR T8 5 AN AR % | H K us-OSny, #1471
RIS P Sn-0-Sn HEM N TTER  TEFR N N T

T 57 XUSF HE 7S TR BR A0 Ry 7S Be A /N TR A AL 2
ARERFE 3 A5 4050 B 2 FoAR TR i JE X
5[ —¥h Sn T BCAL, ShFR AR Sn-O S A HE K
5124 Sn2-02 0.227 8(5) nm,Sn1-01 0.226 3(4) nm,
Ui BH 3 A AR ) AU - 01 AN 02 LA 203 B 7
75 2043 5 PR AN Sn2 FIIA N85 Snl AR 4T Mk 5
I T ST, FRAMNR I 2 NS AP Sn2
o 81 K R Sn2-04 0.216 4 (4) nm,Sn2 -+ 05
0.268 2 nm,Sn2 5 05 ¥ B 75 53 PN B 40 C £ gk
19 25.(0.261~0.302 nm) A, Lt Sn A1 O JE{E4E 12
Z 1 0.368 nm 2 /N3 233 B Sn2---05 5 4E
AR5, 17 ABER HRR () 26 IBE 5 {[n-BuySn(o-1-
CoH40,) O}, 2mT BE Hy - QB A Al H X437 Al J5t -2 BHL K,
it 405 A TR R 1Y) AR AR S ) T B 52 B S
HIFHM 8 Snl HEFRAMREE 04 .05 B FE 43 5
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Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2

1
Sn1-01 0.205 0(2) 11-C5 0.209 8(3) Sn2-C45 0.213 4(3)
Sn1-C20 0.212 5(3) S$n2-03 0.204 9(2) Sn2-C39 0.212 4(3)
Snl-C14 0.212 8(3) Sn2-C33 0.212 3(3) 12-C30 0.209 3(3)
Sn1-C8 0.213 8(3)
01-Sn1-C20 111.65(12) €20-Sn1-C8 112.35(13) (€33-Sn2-C39 116.76(13)
01-Sn1-C14 107.86(11) C14-Sn1-C8 109.26(12) 03-5n2-C45 96.30(12)
€20-Sn1-C14 117.51(13) 03-5n2-C33 107.49(11) (€33-Sn2-C45 111.63(13)
01-Sn1-C8 96.03(11) 03-5n2-C39 113.36(11) €39-Sn2-C45 109.45(13)
2
Sn1-03 0.204 7(4) Sn1-01 0.226 3(4) Sn2-04 0.216 4(4)
Sn1-C5 0.212(3) 11-C23 0.209 1(6) Sn2-02 0.227 8(5)
Sn1-C5A 0.211 9(15) Sn2-03 0.201 9(4) 12-C30 0.208 2(7)
Snl-C1 0.212 4(8) Sn2-C13 0.210 3(8) 03-Snl’ 0.218 2(4)
Sn1-03 0.218 2(4) Sn2-C9 0.213 7(9)
03-Sn1-C5 112.2(10) C1-Sn1-03' 97.3(3) 03-Sn2-04 83.01(16)
03-Sn1-C5A 111.1(5) 03-Sn1-01 92.99(16) C13-8n2-04 102.6(3)
03-Sn1-C1 111.03) €5-Sn1-01 85.2(9) €9-Sn2-04 95.5(3)
€5-Snl-Cl 136.7(10) C5A-Sn1-01 84.7(4) 03-Sn2-02 90.77(17)
C5A-Sn1-Cl 137.7(5) C1-Sn1-01 90.0(3) C13-Sn2-02 84.3(3)
03-Sn1-03' 76.40(16) 03-Sn1-01 168.72(16) €9-Sn2-02 81.3(3)
€5-Sn1-03' 95.3(9) 03-5n2-C13 106.6(3) 04-5n2-02 171.78(18)
C5A-Sn1-03' 95.5(4) C13-Sn2-C9 141.9(4) 03-5n2-C9 108.6(3)
Sn1-03-Snl’ 103.60(16) Sn2-03-Snl 132.39(18) €19-02-Sn2 132.0(5)
€19-01-Snl 132.0(5) Sn2-03-Snl’ 123.56(18)

Symmetry code: '—x+3/2, —y+1/2, —z+2
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Fig.2 Dimeric structure of the complex 1

Symmetry code:
3 EAEY 2 B —dEEEIR G

Fig.3 One-dimensional chain of complex 2
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Table 3 Preliminary bioassay of the title compounds against Amaranthus spinosus, Portulaca oleracea and mung bean

Inhibition rate / %

Compound Concentration / (mg-L™) Amaranthus spinosus Portulaca oleracea Mung bean
Stem Root Stem Root Stem Root
1 50 100 100 100 100 40 20
100 100 100 100 100 45 37
150 100 100 100 100 100 100
2 50 47 71 33 17 9 7
100 69 86 48 26 49 12
150 100 100 51 54 57 29
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