Chemie: elektromagnetické sily
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Kovalentni vazba

$Q Q$ reference energy

© $ ® lower energy

:
-

O O higher energy



1000

E
2 0
>

-1000

Potential

[~

Total

Kinetic

"bond 0.2
r/ nm

0.4



e Primarni struktura

e Disulfidové mustky v extracelularnich proteinech

~vGlu ~vGlu ~vGlu
Cys—S—S—Cys+2 Cys—SH = Cys—SH HS—-Cys+ Cys—S-S—Cys
protein Gly protein Gly Gly




van der Waalsovy Ssily

$@$ $@$ reference energy

$@$ $©$ lower energy

$@$§@ IMPOSSIBLE |




0.1

g
2 0
D

-0.1

Pauli (approximation) |

Total

Dispersion

r/ nm




Atom.--atom Ugpnt / kJmol™ rqne / nm rpin / nm
He- - -He 0.05 0.28 0.25
—H...-H- 0.50 0.24 0.20
—C...C— 0.50 0.34 0.30
—N-. - -N— 0.85 0.31 0.27
—0O...0O— 0.95 0.30 0.27
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Disperzni Ssily




Pauliho repulze
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Iontova vazba
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Polarni molekuly
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Interakce ion-dipol

ve stejné molekule:

r Ar 1 d
U = / Fdr' =2 / Fdr' = QQ—COSQ
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mezi dvéma molekulami
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Interakce dipol-dipol

ve stejné molekule:

[ — 1 qigodido
Admeg T T T

(sin 01 sin 0> cos(¢p1 — ¢pp) — 2C0OS P COSbr)

mezi dvéma molekulami
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VVodikove vazby




VVodikoveée vazby

Atom.--atom Ugpt / kJmol™ rqne / nm rpip / nm

He---He
—H.-. -H—
—C...C—
—N- - -N—
—NH-.- - -N—
—0O...0O—
_O|—|. . .O_

0.05
0.50
0.50
0.85

0.95

0.238
0.24
0.34
0.31
0.31
0.30
0.238

0.25
0.20
0.30
0.27

0.27

U(H-bond)= 20 kJ/mol



Vliv solventu (vody)






e polarizace/orientace atomud/skupin v molekule

e Oorientace molekul solventu

e maximalni energie (entalpie) elektrostatickych interakci za cenu snize
entropie

e vOoda netvori electrostatickou " bariéru”

e formalné snizuje ¢
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cyklohexan:
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e orientace molekul solventu (vody)

e maximalni energie (entalpie) H-vazeb za cenu snizeni entropie




6 moznych orientaci

—15 kJ/mol

entropicky prispévek —RT'In6




3 MoOozZné orientace

entropicky prispévek —RT'In3 = —7,5 kJ/mol




shluknuti nepolarnich postrannich retézcu snizuje entropii

(méné molekul vody s omezenou orientaci)
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Ala: 2.5kJ/mol, Leu: 8kJ/mol, Phe: 12 kJ/mol
nespecificiky
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Typ kJ/mol podminky

RT 2,5 at 300K (27 °QC)

kovalentni vazba 350 C-C

loN-ion 460 vzdaleny 0,3 nm ve vakuu
lON-10N 150 vzdaleny 0,3 nm uvnitfr proteinu
loNn-ion 12 vzdaleny 0,3 nm na povrchu proteinu
dipol-dipol 30 vzdaleny 0,3 nm ve vakuu
dipol-dipol 10 vzdaleny 0,3 nm uvnitr proteinu
lon-dipol 41 vzdaleny 0,5 nm ve vakuu
lon-dipol 14 vzdaleny 0,5 nm uvnitr proteinu
H-vazba 20 ve vakuu (AG ~ AH)

H-vazba 6 ve vodé (AG ~ —TAS)
nydrofobni efekt 3 na Leu

nydrofobni efekt 12 na Phe


























































