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Synthesis, Crystal Structure, Thermal Stability, Quantum Chemistry and Toxicity of
Trialkyltin Complexes (PhCMe,CH,);Sn[O,C(CHRPh)] [R: OH (1), H (2)]
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(Key Laboratory of Functional Organometallic Materials of College of Hunan Province, Department of Chemistry and
Material Science, Hengyang Normal University, Hengyang, Hunan 421008, China)

Abstract: Two trialkyltin complexes (PhCMe,CH,);Sn[0,CCH (OH)Ph] (1) and (PhCMe,CH,);Sn (0,CCH,Ph) (2)
were synthesized by the reactions of DL-mandelic acid and phenylacetic acid with bis [tri (2-methyl-2-
phenylpropyl)tin oxide, respectively. The two complexes were characterized by IR, 'H and “C NMR, elemental
analysis and X-ray crystal diffraction. The crystal of complex 1 belongs to triclinic system, space group Pl, a=
0.971 1(2) nm, b=1.176 6(3) nm, ¢=1.700 8(4) nm, ®=96.840(12)°, B=103.235(12)°, y=110.725(11)°, Z=2, V=
1.726 0(7) nm®, D.=1.288 g-cm™, w(Mo Ka)=0.773 mm™, F(000)=696, R,=0.032 5, wR,=0.087 3. The crystal of
complex 2 also belongs to triclinic system, space group P1, a=0.972 85(9) nm, b=1.161 40(11) nm, ¢=1.689 31(16)
nm, «=96.830(5)°, B=101.935(5)°, y=110.770(4)°, Z=2, V=1.707 1(3) nm’, D.=1.271 g-cm~, u(Mo Ka)=0.778
mm™', F(000)=680, R,=0.024 8, wR,=0.067 3. The tin atoms of two complexes are aberrant tetrahedral configura-
tions. a 1D ribbon structure of complex 1 is formed by C—H---O interactions and a 1D chain structure of complex

2 is generated by C—H---7r interactions. The preliminary tests showed the two complexes displayed good thermal
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stability and weak toxicity against local snail. It may mean that the two complexes are of good environmental

compatibility. CCDC: 955579, 1; 955580, 2.

Key words: trialkyltin complex; mandelic acid; phenylacetic acid; crystal structure; toxicity
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50 mL (8RS B A A S B = (2-HF 3 -2-
I WEE] 0.5 mmol , DL-f@ BEIR 1 mmol (35 &
LR 1 mmol,20 mL H s 15 FFE M9 &0 8 h, ) i
FEMUT, BERE AR, R R ER o
U8 IR R E RO S AT A A A 1 8k 2,

BCEY 1. T35 Wik 0.438 g, 103 65.5%.,
m.p. 128~129 °C, JCE 73 M7 (CasHue0:n) , BRI AA (%) .
C 68.17,H 6.93; FLMEH (%):C 68.15,H 6.96, IR
(KBr,em™):3 459(w),3 056(w),3 027 (w),2 958(m),
2921(w), 1 656(s), 1 496(w), 1 446(w), 1 321(vs), 1 277
(w),1 192(m),1 067(m), 1 029(w),936(w),770(m), 745
(w),700(vs),620(m), 557 (w),511(w),425(w). 'H NMR
(CDCl;,400 MHz),8 6.97~7.44(m,20H ,Ph-H),4.99(s,
1H,PhCH(OH)-),3.75(s, 1H, PhCH(OH)-), 1.11(s, 18H,
Me-H),1.08(s,6H,SnCH-) . “C NMR(CDCl;, 100 MHz),
8 32.71(SnCH.-),37.57 (Me-C),39.46 (Me,PhC-),73.73
(PhCH (OH)-), 125.30,125.95,126.58,,127.70,128.14,
128.42,140.12,150.64(Ph-C), 176.75(-CO0).,

B &Y 2. 63 AR 0.487 g, UK 74.6%
m.p. 71~73 C, JCER 73T (CyH,0.8n) , B {H (%) . C
69.84 ,H 7.10; S£ B (%) . C 69.85,H 7.07, IR(KBr,
em™):3 084(w),3 056(w),3 027(w),2 960(m),2 919
(w),2 861(w),1 658(vs),1 601(w),1 494(w), 1 442(w),
1384(w), 1 362(w), 1 315(s),1 279(w), 1 191(w), 1 152
(w),1 074 (w),1 029 (w),934 (w),768 (m),723 (m),700
(s),644 (w),618(w),554(w),507 (w),451 (w), 'H NMR
(CDCl5,400 MHz),6 7.04~7.33(m,20H , Ph-H), 3.54(s,
2H,PhCH,COO0),1.14(s,18H,Me-H),1.09(s,6H,SnCH,-).,
BC NMR (CDCly, 100 MHz),8 32.66 (SnCH,-),37.36

MeOH Y

[(PhCMe,CH,),Sn],0 + ©\(COOH I
R

o~ SCH,CMePh),

R=OH (1); H (2)
1 e EYWE L

Fig.1  Preparation of the complexes
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(Me-C),39.06 (Me,PhC-),43.44 (PhCH,-),125.32,125.81,
126.45,128.28,128.33,129.41,136.18,150.93 (Ph-C),
175.70(-CO0).,
1.3 RIEEHNE

S35 BURSE R 0.27 mmx0.25 mmx0.21 mm (1)
F10.25 mmx0.23 mmx0.20 mm (2)f {4, 7€ Bruker
SMART APEX Il CCD H. a5 X b, R &A1 5
Ak 1% Mo Ka #128(1=0.071 073 nm), T 296(2)
K, Ul o~ FIHE T BRI B . BE &9 1 75
2.50°~26.00°7 N LU 4R 17 861 A4 A&, Hrh
M7 AT AL 6 730 N (R,,=0.019 8), FH T 45t #5151y
AOUER AT 4 6 059 DN [I>20(D)]; FL A 2 7F 1,920~
27.61°3 Bl N L0 4 21 895 AT i A, Hrp i ST A
S48 7 842 4N (R,,=0.020 5), F T 45 HR 15 1 n] WL 5%
RIS 7 244 N [1>20 (D], EWREHEE Lp N FIZ
FEERIWRSORIE ARG B AR
SURTF A1 H3A BT AR AR E 22 {H Fourier & i H

it 2 5 | HL A SR T Hh BRSNS 4 TR I
AL B AR R e S R AR SR T 301 R 45 1 ()
PEFN 5 ] St S G AT 00 B /N R B IE
AR EE A 4 A H B AR R A SHELXTL-97 2 )% 58
B, FLA W SR BRI 4R 1,
CCDC:955579,1;955580,2,

2 HRFIE

2.1 AR SZuLIREE

Bic A 55 A0 1 i A ) B L0 A6 22 R . B
RTE 2 500~3 300 em™ &b F B F2 5L 45 A W i i | 7E
HE AWk, RHBRIL LR T 58 KT kA
7, WPEFRTE 1 714 .1 296 cm™ FIZR L FRTE 1 698,
1 240 em™ Ab B IEAKTFR S5 X R AP ga 4k 5, A
Py ep 43 590 ) AR AR 5 A4 X G RS 1 R BRAE 1656,
1321 em™,2 FHBAE 1 658.1 315 em™, i H 2 22
Av N 335 ecm™ (1)1 343 em™ (2), KA G Y R

F1 BAEYI1IM2HNREZHIE
Table 1 Crystal data of complex 1 and 2

Complex 1 2

Empirical formula CygHu055n CyHu60-Sn
Formula weight 669.44 653.44
Temperature / K 296(2) 296(2)
Crystal system Triclinic Triclinic
Space group Pl Pl

a/ nm 0.971 1(2) 0.972 85(9)
b/ nm 1.176 6(3) 1.161 40(11)
¢/ nm 1.700 8(4) 1.689 31(16)
al(°) 96.840(12) 96.830(5)
B/ 103.235(12) 101.935(5)
v/ (°) 110.725(11) 110.770(4)
V/nm? 1.726 0(7) 1.707 1(3)

A 2 2

D./ (g-em™) 1.288 1.271
Absorption coefficient / mm™ 0.773 0.778

F(000) 696 680

Crystal size / mm 0.27x0.25%0.21 0.25x%0.23x0.20
6 range for data collection / (°) 2.50 to 26.00 1.92 to 27.61

Limiting indices
Reflections collected / unique

Data / restraints / parameters

Sl Sh<I-12<k<14-20<1<20
17 861 / 6 730 (R,=0.019 8)
6730/ 14 /379

-2shs12-15<ks<15-21<1<20
21 895 /7 842 (R;,=0.020 5)
7842 /26/370

Goodness of fit on F? 1.068 1.103
Final R indices [I>20(])] R=0.032 5, wR,=0.087 3 R=0.024 8, wR,=0.067 3
Largest diff. peak and hole / (e-nm™) 923 and -486 396 and -608
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150.64 (1)1 125.32~150.93 (2)7t BBl N ; 42 e I
3B 176,75 () A1 17570 (2), S KL A
%Zlg_ﬁ[ls-w]o

22 MRS
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AU T IECAL B LA IS v 8 DU TR A AR Y 3
4 Sn-C HEHE K B A EE 1 3 4 Sn-C K K
2£0.001 3 nm,2 9 3 4> Sn-C #EK LT 45, 3 41
£.0-Sn-C i 22 K, F4 W] 4 25 1F IO 1 4K 1Y
109.5°, AJ UL Ji 55 e A Ji 5 2R i IR 75 I 1 4% A
Al Snl 5 O1 JE 7 AU EE 2 .0.208 2 nm (1),
0.206 1 nm (2),/NF Sn-C K Wi/ F R T 1Y
MR Z M 0.216 nm™, VLB AP H Snl 5 01
JFRDE R T BR A BECEE . Snl SR EE 02 i1 [H]
MRS .0.314 7 nm (1).0.309 9 nm (2), fFEH# 55 ,
WORCA D 1 R 2 R SRR DL T X5 ) R P

B2 A 5 T4 P W B % 590
Fig.2  Molecular structures of complex 1 and 2 with 5% probability ellipsoids
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Table 2 Selected bond lengths (nm) and angles (°) for the complexes

Complex 2
Snl-01 0.208 2(2) 0.206 13(14)
Snl-C1 0.215 1(3) 0.215 15(19)
Snl-C11 0.215 0(3) 0.215 11(17)
Snl-C21 0.213 8(3) 0.215 17(18)
01-Sn1-C1 101.32(12) 102.86(8)
01-Sn1-C11 105.07(12) 104.15(7)
01-Sn1-C21 91.91(12) 94.00(7)
C1-Sn1-C11 119.09(12) 118.50(8)
C1-Sn1-C21 116.74(12) 116.68(8)
C11-Snl-C21 116.06(11) 115.20(7)
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Table 3 Parameters of hydrogen bonding interactions in the complexes
Complex D-H--A d(D---H) / nm d(H-+-A) / nm d(D-+-A) / nm ZD-H-A /(9
1 C5-H5---03' 0.092 9 0.268 9 0.348 2 143.83
C9-H9B---03" 0.096 0 0.314 2 0.352 8 105.90
C15-H15---03' 0.093 0 0.265 8 0.356 4 164.84
2 C34'-H34"--Cg 0.093 0 0.3113 0.399 1 157.99

Symmetry code: 1: ' 1+x, 14y, z; "

fL, 5 20T AH ELIE

112 i dn AR AR AR 5 7 2 8] o S AE A
C-H---0 B C-H---7r S9AH EAEH] (XS] T 3%
3), (45 1 F1 2 43 A8 B — di iy R sl sl R 254
3.4 Fim, 33 ME 4% Cg (Centroid:0.679 52,
0.409 15,0.763 48) f& 2 "1 1 €23.C24.C25.C26.,
C27.C28 It T 2H L) A3 o0

Y HsCS
oS

[ 5.t o : @O
)..9-3‘. HIS )..'-. e .(?
(S B R R

Some 2-methyl-2-phenylpropyl groups are omitted for clarity
3 C-H---O fEJHMFIB S Y 1 — 4Rk 4 14

Fig.3 1D ribbon structure of complex 1 by C-H---O
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Some 2-methyl-2-phenylpropyl groups are omitted for clarity
4 C-H--mr ERIM ST & 4 2 — 4R SRR G540
Fig.4

interactions

1D chain structure of complex 2 by C-H---7r

interactions
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Fig.5 Thermogravimetric analysis curves of complex 1
and 2
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i 4% SCHRIP T v X LA WA T R A

BC& % 1M 207/ 86 &E DN
-1 703.735 446 55 a.u. %l]—l 628.544 252 11 a.u.,
Evovo 18 SR 1 FT 2 A 45 e o 4 BLE 5 fe (ROR
b OPUIE B BE BB AE 20 5 Ch 0.222 28 au. A
0.226 04 a.u., RUIFEY) 1A 2 BEHER ZHE T
HE5MEE, 'ﬁi‘»’hiéﬂ‘ﬁ R —3,

M 4 A 6 AT LAA PRSP 2L C st
THUE X HOMO #1 LUMO B 5Tk 0 &, 35 74%~
95% , B 1 X R 01 B3 1 DTk 2 A2 26%~

%, HWHECE W) & 6 5 B 78 240 B HOMO
I LUMO W Zefel, HAT 2-H1 Rk 2 R BE N 3k H 57
FIRCAR H 3038 % 1 7 701 08 1 ST — 2,
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Table 4 Some calculated frontier molecular orbitals composition(%) of the complexes

Complex MO E/au. a b c d e f
1 15T 40w0 -0.236 38 035 20.15 1.77 74.48 2.93 030
15240 -0.014 10 525 0.72 86.60 2.82 0.06 454
2 1473000 -0.233 42 041 24.09 233 71.73 034 1.08
148110 ~0.007 38 226 0.25 93.12 1.67 2.63 0.06

LUMO

HOMO LUMO

6 BEYRIETHT D TRERE R
Fig.6 Schematic diagram of frontier MO for the complexes

1 2-H B2 R BN H R+ %F HOMO o1 ik i
2.93% ,%F LUMO BT HkIE /> 2 0.06% ;2 1, Btk H 5
FHE X 5> FHGE W TTER LT 1 2 20K
FENHEE H R sTER A (B 1 A2 2 E H
FXF LUMO [ 53#k 5 HOMO LA [ FRFE 3G
35 WAREBMSEIK

h T P SRS Y K A IR 2 AR s W i
P EBCA R AR S OGP0 ik 30T S0 B
BC-G9 1.2 RO T B i 1ok 700 FH 8 507K 4 St e o)
B4 DAFEHERSE (0.50,1.00,1.50 F12.00 mg -
L) AR MO, 5256 43R 25 Wl 56 41 (43 50 i A AN TR
P RE I 3 24 ) FORE BRI 2 UK N i 2y

BAWE®R 3 A P47, 78 250 mL B#RH im A
200 ml B MR 1 250 10 H T BB 6 40 IR G Uk
AN, H e IR 2h W 35 T 24 2% 1 DB 1k A IR
T 25 CTH S 48 h, WXy, &HKE Mk
Jo , A 50K 200 mlL, k2255 9% 12 h, i v
U E ARG B, B 3 AL T RSE TR A

ks For,

M5 I BEA Y 1R 2 XA EA — 2
BEPE I 22 B A B ) R RO A R Rl
29U B B A RSB TR R R AR
1K E A W%t A1 R 2ot A AR R AR
Yy ELAT G W P A 5

x5 BEWI2METHNAENFME%)
Table 5 Toxicity(%) of complex 1, 2 and [(PhCMe,CH,);Sn],O against local snail

Concentration / (mg-L™)

Complex

0.50 1.00 1.50 2.00

1 10.00 13.33 16.67 36.67

2 10.00 13.33 13.33 16.67

[(PhCMe,CH,):Sn},0 6.67 13.33 20.00 33.33
H,0 6.67
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