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Hydrazony

Oximy

Nitrily

Isonitrily

Amidy

Uvod

Hydrazidy

Acylazidy

Hydroxamové

kyseliny

Diazoniové soli

Diazoslouc¢eniny
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Aminy: Uvod

Vyskyt v prirodé

/
N
COOCH;
H [ X J H
Xy N
N7 | \ ©
'il Z

N
oo H O

trimethylamin nikotin kokain
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Nazvoslovi aminu

- primarni, sekundarni a terciarni aminy

CH;3 CH;
H;C——OH H3C—|—NH2 '
CH; CH;
terc-butylalkohol terc-butylamin =
(terciarni alkohol) (primarni amin)
" \ s s e
H—l;l: H3C—r]l: H3C—III: H3C—r;l: H3C—r;l—CH3 Cl”
H H H CH; CH;
amoniak methylamin dimethylamin trimethylamin tetramethylamonium chlorid

(primarni amin) (sekundarni amin) (terciarni amin) (kvarterni amoniova siil)

- sufix — amin
- prefix — amino-
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Nazvoslovi aminu

CH,
H;C——NH NH NH e A~ NH2

CHj;
terc-butylamin cyklohexylamin 4,4-dimethylcyklohexylamin butan-1,4-diamin
(primarni amin) (primarni amin) (primarni amin)
COOH
o) NH, o)
/ﬁ)]\ o H /\Hl\
NH, NH, NH,
2-aminobutanova 2,4-diaminobenzoova 3-aminopentan-2-on
kyselina kyselina
! S
©/oo\© N’/\
difenylamin triethylamin

(sekundarni amin)
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Nazvoslovi aminu

\oo/\
NH-> NH->
| O
N,N-dimethylpropylamin N-ethyl-N-methylcyklohexylamin anilin o-toluidin
(terciarni amin) (terciarni amin)

H H H
N [Nj [Nj
H
pyrrolidin  piperidin morfolin piperazin

Heterocyklické aminy

OO0 O aan fn

pyrrol pyrazol imidazol pyridin chinolin indol purin
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Struktura aminu

sp>hybridizovany
‘.ﬂ/
N
Hc [ cCH,
H4C

/

trimethylamin

Rychla inverze pyramidy

X Y\ ,X X
Y\‘\N ° i °® N: , ° N'//Y
/ ° - Y ‘ - ° \

Z > Z

25 kJ.mol!
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Vlastnosti a zdroje aminu

Al,O
NH; + CH3;0H 45;°é> CH;NH, + CH3NHCH; + CH3N(CHj3),

- intermolekularni vodikové vazby

R, R R, R SN NN
¢'N\ ~ ¢" H
. _H" H._ _H" “H._ _H
,N’ ,N’ ,N’ diethylamin, M, = 73,1 pentan, M, = 72,1
R R’ R R R R t.v. 56,3 °C t.v. 36,1 °C
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Bazicita aminu

Bazické viastnosti

) 3

A -
=N: o+ HQ o — ®™=N—H + :A
/ /
Aminy x amidy

& :0:

)ll?ﬁ,H <—>)\\'}ll-,H

H H

Aromatické aminy

H, NH,

& 70
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Syntéza aminu

NaCN 1. LiAlH4_ ether
- A2

primarni amin

0 0
1. SOCI 1. LiAIH, ether
r—L o 2 r—LNH, a » RCH,NH,

2. NH; 2. H,0
primarni amin
N02 NH2
1. SnCl, H;0"
2. NaOH, H,O
CHO CHO

H, Pd/C (Pt, Raney Ni)
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Syntéza aminu

. S2 ...  NaOH L
NH; + R—X » RNH;™ X » RNH, primarni
SN2 - NaOH

RNH, + R—X » R,NH," X » R,NH sekundarni
‘s Si2 v - NaOH _

RoNH + R—X » R3NH™ X » R;3N terciarni
.s Sn2 i

R;N  + R—X » R4N* X kvarterni amoniova sul
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Syntéza aminu z azidu

Br

N\\"'i' NH2
NaN, "N 1, LiAIH, ether
: '
ethanol 2. H,O
1-brom-2-fenylethan 2-fenylethylazid 2-fenylethylamin

14 Chemie organickych latek




Syntéza aminu: Reduktivni aminace aldehydu a ketonu

W H2/N|

fenylpropan-2-on

O\,
O <

©/?<H2 + R0

amfetamin
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Syntéza aminu: Reduktivni aminace aldehydu a ketonu

O
A
NH; R"NH, R",NH
H-/kat. Ho/kat. Ho/kat.
H NH; H NHR" H NR";
D, D, D,
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Syntéza aminu:
Hofmannovo a Curtiovo odbouravani

Hofmannovo odbouravani

O

NaOH BI"2
’ NH
R)J\NHZ H,0 > R” %+ CO,

Curtiovo odbouravani

H,O
)l\ 2 o R/NHZ + CO, + N,
zahrivani
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Reakce aminu: Alkylace a acylace

O O
3 oo pyridin g ... H
R” ¢ * NH; > o \'Il/ + HCI
H
acylchlorid amid
0 0
'oo pyridin .o ]
r-C~c + RNH, > R’C\r;l’R + HCI
H
acylchlorid amid
O O
d _«s . pyridin c .. R
RI
acylchlorid amid
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Reakce aminu: Amoniové soli - Hofmannova eliminace

- kvarterni amoniova sul

CH;l / .-
/\/\/\NH2—> /\/\/\/ﬁ\ I
hexylamin hexyl(trimethyl)amonium-jodid
Agzo, H20
zahrivani
P |
NN\ F /N\
hex-1-en
HO: A~ /. E2 .
.- ., T + H;O + N(CHj);
N(CH;3);
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Reakce arylaminu: Elektrofilni aromaticka substituce

NH, NH,

Br, Br Br
—>
H,O
Br
(0 o)
NH, HNJ\ HNJ\ NH,
(CH3C0),0 Br B" NaOH Br
> —_— A
pyridin CH;COO
p-toluidin 2-brom-4-methyl-

anilin

20 Chemie organickych latek




Reakce arylaminu: Diazoniové soli— Sandmeyerova reakce

Primarni aromatické aminy — s kyselinou dusitou — arendiazoniové soli - diazotace

NH, + N
N/
NaN02 -
+ HSO, + 2H,0
H,SO,
anilin benzendiazonium

hydrogensulfat

- nukleofilni substituce

+ ~-N

N~ Nu
©/ + HSO-4 + :Nu- —_— ©/ + N,
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Reakce arylaminu: Diazoniové soli— Sandmeyerova reakce

+ ~-N

H N~ OH
arendiazoniova sul
o O

Sandmeyerova reakce — katalyzovany meédnymi halogenidy
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Reakce arylaminu: Kopulacni reakce diazoniovych soli

Y = -OH nebo -NR, azoslou€enina
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