odje -l &

53515 sLaULS o8 g 9

S 9 bSaw 080 (iiShey 3l &S Sigle gladien I guas 09,S

s Alie LSSl Glgie

A new class of halogen bonds that avoids the O-hole
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4. Conclusions

A series of strong halogen-bonded complexes CH30CZCI"--.Y
have been investigated by the density functional theory calcula-
tions at the M05-2X/6-311++G(d,p) level of theory. In these com-
plexes, the strong electron-withdrawing group CHs;0*= results in
the C-Cl bond contraction and the formation of the C=Cl double
bond and further the formation of a new class of halogen bonds
with the type of C=Cl. -.Y. The existence of the C=Cl double bond
is confirmed by both the molecular orbital analysis and the NBO
analysis. The strength of this new class of halogen bonds is in the
range of 90-120 kcal/mol, which is greatly beyond the so-called
covalent limit. It is found that, unlike the conventional halogen
bond with the type of X-Hal---Y, the geometry of this new class
of halogen bonds is not determined by the halogen’s positive &-
hole. NBO analyses show that there is a competition between
the n - ¢* interaction and the n — 7* interaction and the correla-
tion of the second-order perturbation stabilization energy for
n — * interaction with the deviation angle of ZC=Cl.-.Y is pretty
good. These results indicate it is the n — ©* interaction that deter-
mines the geometry of this new class of halogen bonds. Crystal
structure analyses provide further support for our theoretical
prediction.
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