Summary

These studies show that (1) the geometries and charges on
atoms of RCOODT (R = I, CHy and ), CHSD_, CHSNHB+ aﬁd C11-130H2+ in
aquaous solution are considerably different from those 1in the
gas phase (Table 1)}, 16 Is Lhe primary cause of those differences
that Lhe contributions ol resonance structures, ‘.R_...Coz, H™
c o ClHg=0, Cly" .o NIl and CHg"...0Hy, to those ions in agqueous
solution arc smaller than those in the gas phase., The N-H bond
lengths ol (!I!:;NII:;" and the 0-H bond lengths of C}1301-12+ in aqueous
solution arce longer Lhan those in the gas phase because water
molecules have o great atlraction for H in the N-H and 0~II bonds,
hancl (2) the geomelrios of C[I:;S—. ()l--l:aPI*lS"' and CH38]'12+ {except for
the S-1 bond tenglhs) in agueous solution are almost equal to
those in the gas phase  (Tahle 1), This means that the
contributions of rvsonu:n(-.n structures, l-I"...CH2=S, CI—I3+. . .PHgq and
(1113""..31!2, Lo these fons in agueous solution are almost equal to

Lhose in Lhe gas phaso,
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Table 1

The differences between the bond lengths in aqueous sclution and

v
theose in the gas phase (in A)

HCOO™

CH3COOH

FCOO™

CH40~

CHgS_

CH3NH3*

-
CH3 PH3

CH40H, "

CHgSHy ™

H-C

~0.017

c-C
-0.022
F-C
-0.089
C-0
over 0,044
C-8
vary small
C-N
-0.031
C-P
very small
C-0
below -0.060
C-5

very small

Cc-0
+0,004
c-0
+0,005
C-0
+0.011
C-H
below -0.024
Cc-H
very small
N-H
+0,018
P-H
very small
O-H
over (.082
S-H

over 0.040
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