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9,12-1 -1,2-dicarba-closo-
dodecaborane (“I")




1,2-(SH),-1,2-dicarba-closo-
dodecaborane (“SH")




1,2-(SeH),-1,2-dicarba-closo-
dodecaborane (“SeH”)




PES for “SH”
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Wavefunctions for LAM vibrations
In “SH”, syn
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Wavefunctions for LAM vibrations
In “SH”, antl
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Ibrations
Wavefunctions for LAM vibr

SeH”, syn
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ibrations
ctions for LAM vib
avefun in “SeH”, syn
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Ibrations
functions for LAI\/I_V|b
wave In “SeH”, anti

e e e e
~....~.-
.~ LA
T
H L2
|
e
EZZEN

- — S e e
EZ AT A F T
e a4 L .........I-
o | "..~.~.‘ ‘ ‘5 ...’

ZESSSY, \Q',/”

bl e
i
=

4@\\.15’1’// 4

AN .\\v%\\.aa‘"."

e 5 ’-'-'::.-'..-.-.'.t,t LA

EFFZA 77 LA FZ AT 27— L7~
= W%S:Zf:::;ﬁ:,-."?i&:

— ST ~.”””".".:ﬁ.¢.~:\-:-$5§\‘%:.::..:..~.

= =\ »'u'nttllt’."'zi::,\s‘;i,i”'n's}::::s::

/ A ] L7

= /] Q.......’ SZERN ’. %&::%&g’###

%7’:‘\\!!!4{,;%::&..,’.," ﬂﬁ%ﬁ%ﬁﬁ%

i .:::::'-ziéi\xy..l Wl

7 i e Z TN

'Q...'.”’".'.'.'.:":":::::.::f:?:\\;‘\\“’ \

| ,,'hv\’ AL --~./

?.':’ttl’lt’!-':%’.'.-.-;-;...ﬁii%:.::a’

f‘~.-:::"-"-"-"~'-'~'~'.~.~.~:.:.~...:..:..:..:: 350

"7.»:

N
300 <
o
N
30(3\) \
<
200 A

E =649.30 [CrTI'1 v=17
V=1 ZVE:O.ZS [cm]
V=2 ;v =0



Classical conformer distribution
for “SH”
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MD vs. Anharmonic Fields
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MD simulation
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MD simulation
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Problems of MD usage in GED

Absence of nuclei in classically forbidden zones



Problems of MD usage in GED

“Flying Ice Cube Effect”



GED for “I”
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Average B—B bond lengths In
1.2-dicarba-closo-dodecaboranes

[A] (1 - 1¥:] HIH “SH" HSeHH

r 1.791(8) 1.793(4) 1.789(11) 1.786(8)

a—A.R. Turner, H. E. Robertson, K. B. Borisenko, D. W. H. Rankin, M. A. Fox,
Dalton Trans., 2005, 1310 — 1318



Average B—C bond lengths In
1.2-dicarba-closo-dodecaboranes

[A] 11 - 1F:1 HIH “SHH HSeHH

r 1.717(7) 1.715(3) 1.718(11) 1.718(8)

a—A.R. Turner, H. E. Robertson, K. B. Borisenko, D. W. H. Rankin, M. A. Fox,
Dalton Trans., 2005, 1310 — 1318



C—C bond length In
1.2-dicarba-closo-dodecaboranes

[A] 11 = 1F:1 “I" HSH" “SeH"

r 1.624(8) 1.637(6) 1.763(16) 1.722(11)

a—A.R. Turner, H. E. Robertson, K. B. Borisenko, D. W. H. Rankin, M. A. Fox,
Dalton Trans., 2005, 1310 — 1318
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B—B bond In
1.2-dicarba-closo-dodecaboranes

11 - 11 “IH HSHH “SeHH

r 1.791(8) 1.793(12) 1.789(34) 1.786(23)

r —  1.778(12) 1.773(34) 1.771(23)



B—C bond In
1.2-dicarba-closo-dodecaboranes

11 - 11 “IH HSHH “SeHH

r 1.717(7) 1.715(10) 1.718(33) 1.718(23)

r —  1.699(10) 1.698(33) 1.698(23)



C—C bond In
1.2-dicarba-closo-dodecaboranes

11 - 11 “IH HSHH “SeHH

r 1.624(8) 1.637(18) 1.763(49) 1.722(34)

r —  1.621(18) 1.753(49) 1.723(34)



[A 7]
B-B(av)

B-C(av)
C-C
B-H(av)

X-H

Anti-S
1.773(35)

1.697(34)
1.750(49)
1.189(35)
1.341(36)
1.749(25)
-90(3)
0.56

Syn-S
1.773(33)

1.698(33)
1.756(50)
1.190(35)
1.340(32)
1.758(30)
95(2)

0.44

Anti-Se
1.771(24)

1.701(23)
1.723(33)
1.195(24)
1.466(24)
1.898(17)
-85(2)
0.56

Syn-Se
1.771(23)

1.695(22)
1.723(34)
1.195(24)
1.463(22)
1.908(19)
93(1)

0.44



B-Cav)  1.699(10) 1.715(10)

B-H(av)  1.183(13) 1.205(13)

B-1 2.139(8)  2.148(8)




MD formulas for GED usage
=10
ry=(r)
F=(r")—(r)
K=(r")=3(r)(r’)+2(r)’

N
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Quality of PES potential

approximation for “SH”
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Classical Distribution for “SH”
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Classical Distribution for “SeH”
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Barrier Heights for “SH” and “SeH”




Equilibrium torsion angles values for
“SH” and “SeH”

[°] “SH” “SeH”
anti  87.3/90(3) 85.7/95(2)

syn  95.4/95(2) 88.7/93(1)
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