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Topadogical Sudies on the C—S Bond o SYlide Compounds
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(° Department d Chemistry, Graduate School , Chinese Academy d Sciences, Beijing 100039)
Abgract MP4(DTQ)/ 6311+ + G(d, p) andB3LYP/ 6311+ + G(d, p) caculationswere carried out to

optimize the gructures of Sylide conpounds. The C—S bond characters were discussed by topological andyss
of the eéectronic dendty. The following conclusions are drawvn: (1) Nether the Sylide ror the Sylidelike
radica has Cs symmetry. (2) The C—S bond character of Sylide-like radical is Smilar to that of Sylide,
there exig Tt bonds in both types of ylide compounds. However , there are two eectrons in theTt bond of S
ylide , while there isonly one dectron in thelt bond of Sylidelike radical. (3) The eectronin theTt bond of
Sylide-like radica gppears mainly near the C atom. It hasTt (C -S) bond character , therdfore it is weaker

than the C—S bond in the corresponding product.
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Figure 1 Geometry dructure of four compounds
1 1A, 2A, 1B, 2B
Tablel Gomery pararetersdf 1A, 2A, 1B, 2B
1A MP4 B3 YP 1B MP4 B3 YP 2A MP4 B3 YP 2B MP4 B3 YP
Ro1 1.678 1.674 Ro1 1.822 1.835 Ro1 1.768 1. 756 1.736 1.733
(1.814) ®
Ra2 1.403 1.417 R 1.338 1.349 Ra1 1.110 1.106 1.338 1.348
Rs2 1.350 1.364 Rat 1.094 1.090 Rs2 1.381 1.405 Rat 1.083 1.078
Re1 1.086 1.081 Rs1 1.093 1.089 Re> 1.341 1.353 Re1 1.083 1.079
Re1 1.086 1.081
Az 119.7 118.4 A1 9.1 97.0 Az 103.0 104.1 A 96. 2 97.9
A 106.0 106.8 Aso 106.7 106. 1 Ap1 120.9 121.0 Az 120.7 121.7
As1o 118.4 119.9 As1o 111.6 111.3 Asp1 101.6 102.0 Asi2 116.2 116.7
Ae12 109.9 111.3
Dap13 - 98.8 - 98.6 Dap13 0.0 0.0 Dsp13 -61.4 -63.3 Dai3 -20.1 -1.4
Ds124 - 60.9 - 58.5 Ds123 -61.7 - 61.8 Dsp13 -160.0 - 161.9 Dsizs 179.4 179.9
De124 170.2 156.3 De123 61.7 61.8

R —bond length ( 10~ *nm) , A—bond ande (°)
/23, (polyatorric molecules) , Ed. : Kuchitsu, K. , Landolt-Borngein, 1995.

, D—dhedrd ange (°). ®Qted from Structure Data d Free Poyatomic Moecules, New Series: Vol .
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Table 2 Integra chargeson C and Saomsof 1A 2A and 1B
.- CcC—s p , 2A
CcC—S 2B C—S 1A C—-S
Compound Charge Conpound Charge p 1B C—-S
C s C s
1A -0.3479 0.4303 1B - 0.0703 0.0273 P : 1A C—
2A - 0.3156 0.3804 2B - 0.2517 0.1654 1B C-S , 2A C—S
2B C—-S 2A
2.2 C—S CcC—s € 2B , 2A
CcC—S T , 2B C—S T
GTA-911M]
cC—S , , (1) 2A C—S
3. 2B C—S , 1A C—S 1B C—S
(2 1A C—sSs T
3 1A 2A,1B 2B C-—S , 2A C—S T o
Table3 Topologcd properties on C—S bond’ s critica points of 4 dc—s c—S ,drc—c C—
1A 2A,1B 2B S S 4o do_s C_s
p Hoen vdues o Hessan marix ~ vp £ Cc—s
1A 0.2185 - 0.3453 - 0.2513 0.2175 - 0.3790 0.3741 W@,
2A 0.1807 - 0.2493 - 0.2284 0.2618 - 0.2159 0.0915 :
1B 0.1752 - 0.2692 - 0.2475 0.2524 - 0.2642 0.0877 1A, 2A  C—S
2B 0.2041 - 0.3322 - 0.2702 0.2278 - 0.3745 0.2294 1B,2B C—S
p— VP — Lapladan ;& — , 2A CcC—S
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1A C—S . 2.3 CcC—S
1A, C S C—H
4 1A 2A,1B 2B C—S
Table 4 Postionsof C—Sbond' s criticd pointsof 1A 2A and e » 2A, CS CH Xy
1B 2B C—S X , 2,3 1A,
(dr o des) 2A xy,xe yvz lgpladan
Qompound dc—s d — ¢ ¥ ; y ,
x 100 9% =
1A 1.678 0.7239 43.14 \\ o
2A 1.7678 0.7449 42.14 & N
1B 1.8222 0.8622 47.31 ~
2B 1.7361 0.8318 47.91 z

2A

. z ))_, Z Y

C F T4 HEBE A SR T4

2 1A Lgplacian
Figure 2 Laplacian of dectronic densty of 1A

3 2A Lgplacian
Figure 3 Lgplacian of dectronic dendty of 2A
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Figure 4 The contours of in dendty and Lgplacian of 2A
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Figure 5 The cortoursof in dendty and Leplacian of 2B
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The C—S bond characters in Sylide'like radicd and Sylide is amilar ,Tt-bonds
exig in both types of two yiide conpounds. However , there are two eectrons in
theTt bond of Sylide, while there is only one eectron in theft bond of Sylide
like radicdl .
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The syntheds o benzyl acetate by dum acetate and berzyl chloride was
invedigated in various 1,3-didkylimdazolium and akylpyridium ionic liquids a
60 . The berzyl acetate yield was as high as 90 % with > 99 % purity by usng
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Two kinds of ligands, Py (CH,) 1oSH and CHs (CHy) sH aswell as their mixtures
o dfferent mixing proportion, which slf-assembling on nano-scde gold particles
are duded by the measurement of NMR reaxaion times of protons. NMR
relaxation times o four protons at different podtion versus geric dfect and mixing

proportion in ligand mixtures are obtained.
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The interactions of the noddl conpound (AL4) or diad (A.-AQ) and TiO; colloids
were dudied. The mechanian o the photoinduced eectron injection was d
di scussed through ESR gectra.




