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Zakonitosti reaktivity

Salemova-Klopmanova rovnice

B I— 2(C',m)2(CH11)2[32
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charge/charge FMO/FMO
interactions interactions
= energy change on interaction of species I' with species S
AE h tion of I witl S
¢ = total initial charges
[' = Coulomb repulsion term
€ = local dielectric constant
Asolv. = solvation and desolvation
cr = coefficient of orbital T
[ = resonance integral

Em = energy of occupied frontier molecular orbital m
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Eliminace
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Substituce

Examples of substitution reactions
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note here than an acid-base
reaction also occurs!




HBr + H,0

CH;CO-H + H,0

G2H5DH ¥ HEG

NH3 + Hgﬂ

Acido-bazicke reakce
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Acid-Base Reaction Cn:il;dg:ta
T =— H;0! + el H:g[r+}
== Hy0" + CH,CO, E:ZZifH
=" H0® + C,HzoD GHE:‘;:T
== Hy0!" + NH, Hr:;fﬂ

Conjugate

Bases
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acid

pKa (class)

50 (SP3 carbon)

44 (SP2 carbon)

38 (amine)

35 (conj acid of H")

25 (SP carbon)

pKa tabulka

acid

CH30H2—O—H

H-O—H

pKa (class)

16 (alcohol)

15.7 (conj acid
of NaOH)

10 (phenol)
9.2 (positive
nitrogen)

7 (thiol)

acid

pKa (class)

4.8 (carboxylic
acid)

0.2 (carboxylic
acid with
electroneg

groups)
-2 (positive

oxygen)
-7 (H-X)

-9 (strong acid)




Presmyky
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cyclohexanone

cyclohexanoxime caprolactam




Kinetika/termodynamika
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Seradte trojice dle kyselosti
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Pearson's HSAB Species
Hearson's Hard Lewis Acids:
Hf Na® Kt
Cﬂ.ﬂ-'_ M03+
II13+ Cl_3+ CJDE+ FEE+ Ti&-l—
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AlCl, AH, S0; No,t CO
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Pearson's Borderline Lewis Acids:
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Pearson's Soft Lewis Acids:

Pearson's Hard Lewis Bases:
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Pearson's Borderline Lewis Bases:
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H*, Lit, Na*t, Kt

BEH. Mgz-r! C-EIH, Sr“, S“2+
A, Se¥t, Gat, In?t, La*t
Cr’t, Co*t, Fe*t, As’t, It
Si¢t, Titt, Zr*t, Tht, Pu*t, VOt
UOs*, (CH;),Snt

BEME;, BF3., BC]}, B[OR}3
Al(CHa,);, Ga(CHas)s, In(CHs);3
RPO; ROPO?

RSO, ROSOY, SO;

[T+1 IS+qr C]”

R;C*, RCO*, CO,, NC*

HX (hydrogen-bonding molelcules)
Borderline

Fe?t, Cot, Ni*t, Cu*t, Zn’*, Pb*t

B(CH3)s, SO,, NO*

Cut, Agt, Aut, TI, Hgt, Cs?

]:ndllri Cdz"', l:htF_'+1 Hgl-r
CH;Hg"

TI**, TI(CH3)1, RH;
RS™, RSe™, RTe*

I, Brt, HO™, RO*

I,, Bro, INC, etc.
Trinitrobenzene, etc.
Chloranil, quinones, etc.
Tetracyanoethylene, etc.
0O, Cl, Br, I, R;C

M? (metal atoms)

Bulk metals
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Adice
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4-methoxy-2-methylbut-1-ene

.Cl

N—Br

MeOH
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BH3
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Energy Diagram for 1,2- versus 1,4- additions to butadiene

I V/\ primary!

A O O - (higher energy)
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3 &*1 (lower energy)
4 N
Energy -
bBr
A L -
3 1 1,2 product
~ 2 '
ONZ e ‘F
butadiene Br
EBr.s 3 2] 1,4 product
N

»
Reaction coordinate




NaOCI (NaClO) I |

AN e ~ —

O — D
> 1Br
H,O

o o~ —

Hg(OAC), NaBH4
4-methylpent-1-ene >
H,0

Y




Adice na polarizovanou vazbu

X el. neg. atom-O, N
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Adice na polarizovanou vazbu

* Kysela katalyza:
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H—Cl
H—Br
H—I
HLDSGEH
LT
H—0OHz
CF%CI
E-r:—E-r
Cl—0OH
BPLDH
RS%Cl
Hg#fDAﬂz
FhB%H
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Electrophiles

NO
CH,
CHLCO
R.C"
50,
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*BF,
*1C1
*AlCl,
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AKX = halogen)

Nucleophiles

CN
RCOJ
RC=C"
CHI(CO,Et),
CH,COCHCO,Et
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~0 NaOMe

~o BrMg
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Tvrde Méekke

F, OH-, RO-, SO%~, CI", N3, CN- I, RS™, RSe, S2-
H,0, ROH, ROR’, RCOR’, RNH,, RR'NH, RSH, RSR’, RaP
NH3, RMgBr, RLI Br- alkeny, aromaty

Adice na karbonyl

+ O-
i : CN * kineticka kontrola, nizsi teplota,
KCN kratSi rekaCni doba
* reaktivni karbonyl, chlorid, aldehyd
« stericky branény (-uhlik

« tvrdé nukleofily

Konjugovana adice

@) O  termodynamicka kontrola, vysSi
teplota, delSi reak¢ni doba
KCN . _
— > » malo reaktivni karbonyl C=0
CN - stericky pfistupny B-uhlik

» mékkeé nukleofily
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Adice na polarizovanou vazbu

X el. neg. atom - O, N
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Nukleofilni sub. na karbonylu
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