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and Alkyl Sulfoxide-palladium(I) Complexes

XU Zhi-Guang” GU Guo-Bang™' LIU Hai-Yang™'
('College of Chemistry, South China University of Technology, Guangzhou 510640)
(School of Chemistry and Environment, South China Normal University, Guangzhou 510631)

Abstract: Theoretical calculations on di-phenyl sulfoxide (DPSO) and di-n-hexyl sulfoxide (DHSO) Pd(Il)
complexes had been carried out by DFT method. d-7r* back-donation bond could be found in these sulfoxide Pd(Il)
complexes, and 7 back-donation bond in DPSO-Pd (Il) complex is stronger than that in DHSO-PA(I) complex,
indicating the substituent of sulfoxide ligand can influence Pd-sulfoxide d-7" back-donation interaction
significantly. By BHandH/6-31+G** (Pd, 3-21G*)//BHandH/6-31G* (Pd, 3-21G*) method, the calculated d-7"
back-binding orbital energy of trans-PdCl, (DPSO), is =10.695 eV, which is slightly lower than that of trans-PdCl,
(DHSO), (-10.320 eV). The 7 back-donation effect on the Pd(I)-S bond lengths were further examined by
calculations on model complexes [trans-PdCl,(CO)DHSO], [trans-PdCl,(NH;)DHSO], [trans-PdClL,(CO)DPSO] and
[trans-PdCl,(NH;)DPSO] which contains o-donor(NHs) or 7m-acceptor(CO) ligands. The change of Pd-S bond leng-
ths in DHSO-PA(II) complexes is obviously less than that in DPSO-PA(I) complexes after the ligand substitution,
suggesting DPSO-P(II) complex has a stronger 7 back-donation interaction than DHSO-PA(II) complex.
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Table 1

Experimental and Calculated Geometrical Parameters of DHSO and DPSO Pd(I)

complexes by BHandH and B3LYP methods at 6-31G* level

Molecule Method d(0=S) / nm d(C-S) / nm d(Pd-S) / nm d(Pd-Cl) / nm
trans-PdClL,(DMSO), Experiment* 0.147 5 0.177 8 0.229 8 0.228 7
trans-PdCl,(DHSO), BHandH (Pd(I),3-21G*)" 0.146 8 0.177 3 02310 0.230 7

BHandH (Pd(ll), LanL.2DZ) 0.146 6 0.177 4 0.230 3 0.229 5
B3LYP (Pd(Il), Lanl.2DZ) 0.149 6 0.183 4 0.240 0 0.236 6
trans-PdCly(DPSO), BHandH (Pd(Il), 3-21G*) 0.147 0 0.176 6 02322 0.230 0
BHandH (Pd(ll), LanL.2DZ) 0.146 8 0.176 1 0.230 8 0.229 0
B3LYP (Pd(Il), Lanl.2DZ) 0.149 7 0.181 9 0.240 0 0.2359
* From ref.[13]; * The basis set of Pd(Il) is 3-21G*.
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Table 2 Calculated Geometrical Parameters for trans-PdCl,L1L2 (L1=CO,NH;; L2=DHSO,DPSO)
at BHandH/6-31G* level

Basis setof Pd(Il) Molecule d(Pd-S)/nm  d(S-C)/nm  d(0=S)/nm Dipole moment / Ddebye
3-21G* trans-PdCL(CO)(DHSO) 0.230 31 0.177 00 0.146 46 4300 2
321G% trans-PACL(NH,)(DHSO) 0.227 41 0.177 00 0.146 60 3.9757
321G+ trans-PdCL(CO)(DPSO) 0.231 87 0.176 07 0.146 79 5.968 7
3-21G* trans-PdCL(NH;)(DPSO) 0.228 51 0.176 26 0.146 94 43412
Lanl2DZ trans-PdCL(CO)(DHSO) 0.230 79 0.177 08 0.146 36 4232 1
Lanl.2DZ trans-PdCL(NH,)(DHSO) 0.227 11 0.177 17 0.146 46 39160
LanL2DZ trans-PdCL(CO)(DPSO) 023179 0.175 93 0.146 64 6.184 5
LanL2DZ trans-PdCL(NH;)(DPSO) 0.227 58 0.176 27 0.146 76 44129

% 3 Trans-PdCl,(CO)L2 # trans-PdCl,(NH;)L2(L2=DHSO,DPSO)#] BHandH/6-31G* (it £ R
Table 3 Differences between Geometrical Parameters for frans-PdCl,(CO)L2 and trans-PdCl,(NH;)L2
(L2=DHSO,DPSO) at BHandH/6-31G* level

Basis setof Pd(Il) Molecule d(Pd-S) / nm d(S-C) / nm d(0=S) / nm
3-21G* DHSO Pd(Il) complexes 0.002 90 0.000 00 -0.000 14
3-21G* DPSO Pd(Il) complexes 0.003 35 -0.000 19 -0.000 15
Lanl.2DZ DHSO Pd(Il) complexes 0.003 68 -0.000 09 -0.000 10

Lanl.2DZ DPSO Pd(Il) complexes 0.004 21 -0.000 34 -0.000 13
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