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» Donor-acceptor arrangements of the Nucleic bases - many
possible interactions.

» The ability to form HB of amino acid - three types of small
ligands:

Acceptor/acceptor HB groups such as carboxylate (Glu & Asp)
Donor/acceptor HB groups such as formamide (GIn & Asn)
Donor/donor HB groups such as guanidinium (Arg)
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o(bcp) and O?p(bcp) and as well a correlation was found between the
orbital energy £(2) and p(bcp)

E(2) =929.90p(bcp) - 15.08, R>= 0.9, n= 27
HB acceptor is an O atom: E(2)= 796.98p(bcp) - 12.36, R?=0.98, n=20
HB acceptor is an N atom: £(2) = 898.73 p(bcp) - 8.67, R>=0.99, n=7

E(2)="708.71p(bcp) - 7.27, R>= 0.92, n= 22
HB acceptor is an O atom: £(2) = 716.99p(bcp) - 8.14, R>= 0.95, n=19
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orbital energy E£(2) and p(bcp)

E(2) = 815.92 p(bcp) - 11.46, R?=0.90, n= 25.
HB acceptor is an N atom: E(2) = 1310.60p0(bcp) - 24.26, R?= 0.99 n=4
HB acceptor is an O atom: E£(2) = 763.63p(bcp) - 10.65, R?= 0.92 n= 21



Aspartate - Arginine
Glutamate / g

» Are the two different forces working at the same time but
independently???

» Are HBs enhanced??? Do they really become stronger??? How
much???
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6-316*

MP2/

6-311+ec** | 2657 4.44 113.71 | 7.36
MP2/

aug-cc-pvDz 2812 4.24 113.13 | 8.02
CBS-QB3 24.73 2.44 113.23 | 6.45
G3MP2 24.42 2.60 112.23 | 5.99




MP2/ . S0 2.5 o0 . 04 -
6-316* p(bcp) 0.0217 0.0190 0.0085 0.0054 0.0369 0.0103
02p(bcp) | 0.0635 0.0579 0.0340 0.0185 0.0892 0.0398
MP2/ d(HB) 224 231 2.69 3.36 1.94 2.57
6-311++G** p(bcp) 0.0241 0.0208 0.0082 0.0053 0.0484 0.0106
2p(bcp) | 0.0644 0.0591 0.0284 0.0183 0.0712 0.0368
MP2/ d((tl)—lB)) OO2.26 2.32 267 3.22 1.99 2.54
aua-cc-pvDz _PLPep .0234 0.0210 0.0090 0.0069 0.0427 0.0122
g-cc-p D2p(bcp) | 0.0598 0.0541 | 0.0278 0.0214 0.0912 0.0349
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2“_'?1/6* H 0.44 0.48 0.41 0.42 0.46 0.55 0.46 0.51
H 0.44 0.48 0.42 0.43 0.46 0.55 0.46 051
ey cl -0.91 -0.89 024 -0.25 075 -078 | -026 -027
6-311+sc% | H 0.41 0.45 0.37 0.38 0.43 0.52 0.43 047
H 0.42 0.46 0.38 0.40 0.43 052 0.43 047
oy cl -0.90 -0.90 2026 -0.27 -0.76 -0.81 029 -0.30
el 0.43 051 039 044 0.45 0.58 0.45 0.52
aug-cc-p H 0.43 0.51 040 0.45 0.45 0.58 0.45 0.52
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6-316 H ~0.39 -0.43 -0.34 ~0.39
ey cl _459.90 _460.03 _460.07 _460.05
6-31 1 """G** H '043 '047 —037 —042

H -0.42 _0.46 -0.37 ~0.42
oy cl _459.72 _459.97 _459.82 _459.98
e B -0.38 ~0.42 -0.33 -0.38
g-cc-p H -0.37 ~0.42 -0.33 -0.38
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orbital energy E£(2) and p(bcp)

» Large decrease in Cl- atomic charge in plusminus complex > minus >
plus > neutral

» Positive/negative charge assisted HBs (plusminus) are the
strongest in terms of electron density characteristics at the bcp and
distances >> minus > plus > neutral
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