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Study on Synthesis, Crystal Structure and Quantum Chemistry of the Tribenzyltin Iodized
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Abstract: The novel complex tribenzyltin iodized has been synthesized by the reaction of tribenzyltin chloride
with iodoacetic acid. The crystal structure of complex has been determined by X-ray diffraction. The crystal
belong to trigonal system with space group R3 with ¢=1.689 1(2) nm, =1.689 1(2) nm, ¢=0.603 71(12) nm, y=
120°, Z=3, V=1.4917(4) nn’, D.=1.733 g-cm~, u(Mo Ka)=2.835 mm™', F(000)=750, R,=0.072 2, wR,=0.171 2;
The tin atom has a distorted tetrahedral geometry. The study on title complex has been performed, with quantum
chemistry calculation by means of G98W package and taking Lanl2dz basis set. The stabilities of the complex,

some frontier molecular orbital energies and composition characteristics of some frontier molecular orbitals have

been investigated. CCDC: 796810.
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1.1 RXFIAEE

=R S B R SO A KT f A Al IR
(KBr)FH H 75 &t FTIR-8700 £ 4N %1% 1% (4 000~400
em ™) %, TG R 5 M H PE-2400(11)7T 2 43 #1400 % |
R 2549 H Bruker SMART CCD AT 554300 22 | 435 £
FHAC T XT4 3CH A0 5 S0 a5 00 e A0 |, i B
TFREALIE
1.2 =FEMUBHNER

7 150 mL #9 =S P A A 4.26 ¢(0.01 mol)
SNEESEALE 50 mL A BRI AR IR AR I AR A
1.66 g ML Z2(0.01 mol) 20 mL 7%, 713 5 h, BE&
FREEAT A E A TTRE A B, 55 (R ER V&40 ik
DR VR TE o 28 A B 50 00 A9 1 TR ) ] — Sl -
A1 Y Tk i 45 A5 B JC 6 A 3.93 ¢ R 76% ,m.
p. 123~124 °C, IR(KBr JE F'),v/em™:3032(m),2 978
(m),1 602 (m),1 475(s),1 388(s),951 (m),790 (s),554
(s),460 (s), JCE I HTH% CyHySnl MIHHE (%):C
59.00,H 4.95; S M{H (%) C 58.78 ,H 4.91,
1.3 “EYRESEHENE

PEH— P 0.21 mmx0.16 mmx0.11 mm A9 fb1A
1E Bruker SMART CCD i 5% b R4 4 & 56
HAAALI Mo Ko $14:(1=0.071 073 nm), T 293(2)
K, U o-o HA 77 NEBHE . 75 4.18°<60<25.45°
10 A LR 4078 AT AL, H ol S7 A S A
1224 4~ R,,=0.041 2, I>20 (1) AT S EEAT 45 45 1179
A, AFREE 2 Lp N RN 2 50 W IRORE IF | AR5 4
A A | AR SR T AR A 2 7E DL 3R 2248
Fourier 6 18 H Bl 22 1 72 1Y), b R0 0 06 B 2 Ui
FAE M A B AR AR JE X SR R AR SR T
5ol 2R FH 45 1] () 1 R 45 1) S 1 4 R R e /N — e ik 1

iE, w28 2 I+ R,=0.072 2,wR,=0.171 2;

Ap,.=2119 e-nm>,Ap,.=—600 e-nm>, =HEBLH 53

Mrit A TAE R H SHELXL-97 )7 R4t 58 i,
CCDC:796810,

2 #FR5iTiR

21 mEERRER

FIRGEMI TR =L L8) | C, HuISn,
M=518.97,)8 =77 fi & , S M BE A R3, Wik 2= S5
a=1.689 1(2) nm,b=1.689 1(2) nm,¢=0.603 71(12) nm,
y=120°,7Z=3,V=1.491 7(4) nm*,D,=1.733 g-cm~,
w(Mo Ka)=2.835 mm™, F(000)=750, ft.55 ¥ iy 3 225
KRB A UL 1,5 T 25K T DL &1 1, o i R A
K2,

M1 IS5 S AL B RS 3 AR R
1 AU B4 3 AN EETE SR 1 b T Ak i A2 3
Biog AR, Sn-C SR 0.218 0(11) nm, ' 5
RIS H C-C HEKAE 0.136 6~0.138 2 nm Z [H] i A X
FR7STCHN , C-Sn-C HYEEA YR 115.6(3)°, I DU TH

Symmetry codes: A: —y+2, x—y+1, z; B: —xv+y+1, —x+2, z
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Fig.1 Molecular structure of complex
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Table 1 Selected bond lengths (nm) and angles (°) of the complex

Sn(1)-C(1) 0.218 0(11) Sn(1)-I(1)

C(2)-C(1) 0.142 7(17) C(2)-C(7)

C4)-C(5) 0.137 8(10) C(6)-C(5)
C(1)-Sn(1)-C(14) 115.6(3) C(1)-Sn(1)-I(1)
C(7)-C2)-C(3) 116.7(13) C(7)-C2)-C(1)
CA)-C(3)-C2) 121.9(15) C3)-CA)-C(5)
C3)-C2)-C(1) 122.1(11) C(2)-C(7)-C(6)

0.245 2(3) C(2)-C(3) 0.138 0(9)

0.138 2(10) C(3)-C@) 0.1366(10)

0.136 8(10) C(6)-C(7) 0.137 9(10)
102.3(4) C(2)-C(1)-8n(1) 112.1(8)
121.2(12) C(6)-C(5)-C(4) 119.5(16)
120.2(17) C(5)-C(6)-C(7) 119.4(16)
122.2(16)

Symmetry code: A: —y+2, x—y+1, z.
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Fig.2  Projection of the unit cell of complex

T LAB R o T IE = M4 AL ST BB R
0.2452(3) nm, 5 Sn(1)-C #E A5 R 102.3(4)°, L
1F DU T A BC A P B AR 2 /0N 70 W H AR SR BRI
Ph-C 534 0.1427(17) nm, T 08T 5 3 1 E
FH 5 i i~ TR D~ g T R 75 D A
22 HWEYMETFLERR
2.2.1 REEFIHTVTBLAE 4 AR

FR A R 25 44 19 J5LF A8 5 32 ] Gaussian 98W
FEIF A HF/lanl2dz S22 K7, 25 B3] 50 7 X B2k,
OB FEATIRSE , 7E P4 HEAHL L EAT R A
SNy T HUIE B T

TS B AL A W0 R BE B —281.276 356 3
a.u., i P PLERE I N -0.279 3 a.u., MK S HLiAE
AETE N 0.004 9 a.u., POETI HLIE [E] /Y 68 5 8] Bl
0.2842 a.u., 7> T ERE & AR & A FLERE 1Y

B AR B0 R AR XA AR R B A T A5 A I R
EMER 2 R JE ) F 5 RS 0 A BT,
HOMO RB R4, HL W i VR 036 [R] 1) B S ) B 48
AN BS54 TR AL

KR REACE W TS5 5 a AR AR XA
Yt o FHOEHIT RS0, IS SAG 5 EKR
T B BIE B O ROk sz 4y 7 oy LA
R TTEk IR H — 1k, A IR 5 S
43 :(a) Sn JETF; (b) TJRF 5 (c) WH IR IFE T C(1);(d)
BRI T CD);(e) H IR, ALk A B fgk g
AREA S A PR Rk 2 ME 3 i, B
RALE Y B BRI . (1) AT S A S E T,
B JL X AN 1) BTk R R R 37.01 9%, HOROE:
R P e R Y 356 5307 R 29.98% F11 21.96 % , (H R
A B AL R A — 5 5T, O 9.32%;
(2) BUVEAR 54> FHUE T, L) R XA Bl
STk b F 3K 79.23% , HUOR U - 13.51% , AR Fh
e R R i I 1 SRR BN, 4300l 2.919%
3.61%;(3) L HOMO 5 LUMO 1145 28 i Bl iE 1
iy ,AHMEE S H N HOMO #0% 2] LUMO #iE

HOMO
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Kl 3 ALa Wiy o+ YUl s I

Fig.3 Schematic diagram of fromtier MO for complex
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Table 2 Calculated some frontier molecular orbitals compositon of complex (%)

MO &/ au Sn I o) c(m H
26 -0.390 9 3.2619 84.207 5 0.8158 11.410 2 0.304 6
27 -0.388 3 9.893 2 64213 1 6.510 9 17.061 9 23109
28 -0.364 9 7.301 3 11.013 9 3.805 4 77.061 1 0.818 3
29 -0.331 6 29721 6 20.113 9 1.696 5 48.006 4 0.461 6
30HOMO -0.279 3 37.013 3 9.328 2 21.963 4 29.984 3 1.710 8
31LUMO 0.004 9 79.230 8 13.510 4 3.610 5 2913 5 0.734 8
32 0.106 3 58.720 5 31.596 5 3302 1 5.701 2 0.679 7
33 0.120 3 49.202 4 6.298 5 8.609 6 33.139 2 2.750 3
34 0.140 1 36.028 3 5.103 2 15.345 6 42.105 6 14173
35 0.169 3 18.812 3 0.770 3 16.620 1 63.109 2 0.688 1
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1 Mulliken 7 J& 7387 15 51 45 #4 %5 #1 B 7C (9 )5
FHUATUNER 3 o, s R far A3 S ) — 28 HL A A
FRAE . (1) W08 5 28 25l 71 ff 0.650 132 1Y 1E
NS S = SN R W SN S 1l R 5 N

I R AH S A Bl Ay I L LB B R I R, (2)
5 Sn i AR 0 B - R B SR S 2 A
T, 43908 -0.269 465 F1-1.013 251, MR+ 119
0 F far A/ | i B Y I PR B D s, a3 B
TR E A HAA+0.650 132, W H 3ok
JRF LB mER L TR Rl T AR LR TFRENY
EE
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Table 3 Net atomic charges for the complex

Atom Charge Atom Charge Atom Charge
Sn 0.650 132 C(3) -0.351 012 H(5) 0.248 798
I -0.269 465 H(3) 0.264 104 C(6) -0.414 09
C(1) -1.013 251 C@4) -0.273 121 H(6) 0.277 299
C(2) 0.335 202 H(4) 0.261195 C(7)7 -0.285 902
H(1) 0.249 018 C(5) -0.198 906 H(7) 0.2580 12
H(2) 0.2647 13
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