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Table 1 EHMO Parameters

B T 4 VOIP(eV)

atom s b d s b d
Re 1,56 1,50 2,11 9.65 5,20 10,46
Cl 3.37. 2.4 —_ 23,01 13.85 —_

K=1,80, {: §i#i{ii% (orbital exponents), VOIP; #r$1if H %% (valence
orbital ionization potentials)
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®xas | % i ERFTHAAS % & KR 0 [aa LT
orbital forbital orbital > ° components of atom [spherical harmo
aumber Da e:e:rgy compénents of main AO % 13R<% [3CI,% | 6C1,% f;::éctions of AO bonding type N
a eV) of Re atom
1 1af |-23.61[Cl, s¢42.6)Cla s(45,0) 12,4 ] 42,6 | 4500 Cla(s) +Cly(s)
: 20 |-23.38 |Clu sC47.0C1a 55,1 7.7 | 47 | 5.1
$,4 1e! |-23.37 |Clas(90.0) 6.5 3.5 | 90.0 Cla(s)
5,6 2/ {-23.20 |CL, 5692.0) 5] 92,0 | 3.5 Cla(s)
7 1a% |-23.09 Cla 596.7) 3.3] 0 | 96.7 Cla(s)
8.9 Ie” |-23.08 [Cla s(97.6) 24 0 97.6 Cla($)
10 a7 |- 15.08 Red (25.2)CH, pi45.0)Cla p(27.6)] 25,2 | 47.8 | 27.6 | der_ys Re~Cly
11 203 |- 14.90 [Red (35;7)Cla p(64.3) 5.7 0 6403 | das Re-Cla
11,13 3e? - 14.88 ked (22.6)CTs $(52.6)C1la p(21.8)] 32.6 | 52.6 | 24.8 | ¢4y Re-Cly
14,15 2% |-14.83 [Red (26.3)C1, p(30.0)Cla 5(43.7)| 26.3 | 30.0 | 43.7 | dys RewCla
16 da; |- 14.82 [Red (15:0)C1, p(25.8)Cla p(54.2)| 20,0 | 25.8 | 54,2 | dua Re-Cla
17,18 4’ |- 14.58 [Red (14.80CTs $C23.80CLs pO1.0| 14,8 | 23.8 | 61,1 | dun Re-Cla
19 laj 1~14.22 Rep(6.6YCL, p(82.2) 6.6 82,2 11,2 Pxs by Res-Cl,
20,21 | % [-10.17 Cla p(87.2) 51| 5.0 | 8s.8 ' Cla(p)
22 Sa, |-14.09 C:I,,p(QG.G) 3.4 0 96,6 Cl (»
220 | S’ [-14.00 | Reptd.3)CLopt66.1CHp3L0) [ 4.3 | 64,8 | 310 | pasps Re<Cl,
25 %01 [-14.02| Clip(32,DCLL(65.2) 2.7 | 32.1 ] 65.2 Clatp) +Lipd)
26 lay |-14.00] Ceap83.0 6.6 | 0 | 934 Cla(p)
27,28 | Oe' (-13.84| Clop65.10C1,031:9) o | ss.1 | 3t0 Cla(p) +Clatp)
20,30 | e’ |—13.81| Clyp(41.00CIp(G9.5) 6 | 4.0 | s9.0 Clotp) +Cly(p)
81 qoy |~13.80 | Clap(66.0)CI.p(51.0) o | 6.0 | 340.0 Cla(p) +Cly)
32,33 7e! |=13,77 | Cl,puioe) ” 0 0 100 Cla(p)
34,35 | Se* [-13.741 Clup(11.6)CL.p(88.D) 0 | 1.4 | 88.4 Cla(p) o
36 2a3 |-13.73] ClepJo.0OC!,pced.0) 0 10.0 $0,0 Cla(p) .
87 fai |-13.21] Res(30.0)d(£1.5 95| 95 | 5.5 | detgry s dv
5 sat |- 11.90 | Red(63.0)CI.a037.0) 53.01 0 37.0 | drs d. '
39,40 | g’ |-11.31 ’ Réd(88.0) 83.0| 1200 0 dxy de
a2l s 410.09] Red (73,5) 7 73.8| 108 | 15,7 | dys do
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Table 3 Components of Some Occupied Orbitals of Re,Cl7,, ResCl37, Restli?3

RO 12 Re I
- &R L R
95 F Hood LTI s components pof atom W & ICRE R
(eV) spherical
molecule orbital ; harmonic | bonding
orbital 3Re% 3C1, % 6Cl.% Ci.% functions type
energy of AO of
Re atom
18a, -12,67 74.8 3.4 1.3 17.5 dys« Re ~ Reyde
115, -11.80 61.0 0 39.0 0 der_y2,5 | Re—Re,d.
ResClie 164, ~11.13 86.6 12.2 1.2 0 dex Re = Re,d,
116, - 10.86 82.3 13.6 1,2 2.9 dey Re - Reydo
12h, -9.83 70,7 | 13.4 15.9 0 dew | Re-Resd.
7a, -9.63 71,2 11,9 14.8 0 dyz Re—Reydo
. 164, ~-12,17 76,4 0 0 23.6 dy- Re = Reyde
110, -11.71 61,3 0 36,9 1.8 dyt_y1,5 | Re—Reyd.
130, - 10,98 86.1 2.1 0 L8 ds: | Re=Re,ds
Re,C1%; ) ' -
I7a, -10.79 83.2 | 2.4 0 4.1 dxy Re = Resde
8a. -9,68 70.5 14,0 15.5 0 dxy Re—Reyd,
125, - 9,60 71.3 13,7 15.0 n dyz Re-Reyd,
bars - 11.8) 65.0 | 0 31.1 3.9 dys Re - Reyd.,
8a;] - 11,52 n8.1 0 2, 29.3 dxz Re — Re,d.
Re, C1¥; ! ’ 6 ! s
1’ - 10,00 82,6 10,8 1.0 0 dst y1 | Re—Re,d.
7e -9,94 Y725 13,7 13.8 5.6 dey Re~Re,d.
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ELECTRONIC STRUCTURE AND CHEMICAL BONDING IN
TRIRHENIUM CLUSTER ANIONS (Re; Clg, )"~

Chen Zhida Xu Guangxian (K. H, Hsu)

(Department of Chemistry, Beijing University)

The electronic structure and chemical bonding in the trirhenium cluster
anions (RegClyyy)® (n=0, 1, 2, 3) have been investigated by EHMO
method, Their energy level diagrams are shown in Fig.2, 3 and 5. Fig.4 is
a schematic diagram of some molecular orbitals in Re;Cl,, It may be seen
from Table 3 that there are three do and three dz bonding orbitals between
rhenium atoms in Re;Cl7,, ResCl?;7 and ResCl,,®" corresponding to a
doubly bonded trirhenium skeleton as expected by the (nxcx) rule (see Table

4) and also in conformity to the experimental bond distances,

Keywords rhenium electronic structure chemical bonding



