ORGANIC CHEMISTRY I

— Organic chemistry of hydrocarbon derivatives.
Analysis of functional groups structure and their
reactivity, influence of the neighbouring skeleton upon
their reactivity and opposite influence of the certain
functional group upon the hydrocarbon skeleton.
Steroides and heterocyclic compounds in an
overview.

At the end of the course the student should
understand reactivity of various functional groups and
their influence upon the hydrocarbon skeleton with
the final aim to deduce chemical behaviour of a
complex molecule, which might be a centre of the
Interest.
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Electronegativity of various atoms by Pauling

= M

H -
2,20 .
Li Ee B C N 0 F
0, 98 1,57 2,04 2,95 3,04 3,44 4,00
Na Mg Al Si P 5 Cl
0,93 1,31 1,51 1,50 2,19 2, 58 3,16
As e Br-
2,18 2,55 2,96
I
2,66




Halogen derivatives

according their reactivity we can summarize the types of halogen derivatives
by the way the halogen at the molecule is bound to the hydrocarbon skeleton

Halogenides with halogen
at carbon sp?

Halogenides with
halogen at carbon sp?

Halogenides with halogen
at carbon sp?in
neigbourhood of carbon
sp?or sp

CH3CH,CHCH,

)|( ,hormal‘ reactive

X :
@ nonreactive

CH3CH=—=CH—X

CH2:CH—CH2"—Br
CH;CH=—=CH—CH,—1  very reactive
HC——=C—CH,—ClI



HALOGEN DERIVATIVES
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HALOGEN DERIVATIVES
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HALOGEN DERIVATIVES




HALOGEN DERIVATIVES

C-F C-Cl C-Br C-I
Dipole moment
[C. .10 4,69 4,86 4,56 3,96
Bond energy
kd/mol] 447 339 280 221
Polarisability
0,81 5,84 8,74 13,95

[10%*.cm™.mol™]




Overview of some hard and soft acids and bases

Bases | Acids

H20, HO', F', CI’

CH5CO0O0’, SO,%, NO;
ClO,, CO5%,

ROH, R;0, NH3, RNH;
RSH, RS’, R;S

I, SCN", S,05*

R3P! (RO)3P!

SOFT

CN’, RNC, alkeny

benzen, H, R




Basicity and nucleophility
comparison

Swain — Scott equation

K

|O—:So
gko

k

CH3B|" + Hzo — CH3OH + HBr
k

CH3Br + NuH — CH3;OH + HBr

k = rate constanta for reaction of brommethane
with a nucleophile with nucleophility n

k, = rate constant for reaction of brommethane
with water [ n (g0, = 0]

s = sensitivity of substrate to nucleophilic attack
(dependent upon the structure, pro brommethane
s=1)

Reagent Nucleophility Basicity

H.O 0,0 0,0

F 2,0 4,9

Cr 3,0 -3,0

Br 3,8 -6,0

I 5,0 -9,0

HO 4,2 17,5
CH5;COO’ 2,7 6,5
CN’ 5,1 -9,0
HS 51 14,7




Basicity

CHs; H
© I ©
CHj, H
X ™
N N VZ
H5C N CH,
DBN DBU

1,5-diazabicyclo[4.3.0]non-5-ene 1,5-diazabicyclo[5.4.0]undecene 2,6-dimethylpyridin

N

DABCO 1,4-diazabicyclo[2.2.2]octane



