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H;C—'—:@H
CHs

terc-butylalkohol
(terciarni alkohol)

Nazvoslovi amint

- primarni, sekundarni a terciarni aminy

CH,
ch—|—'~'”2
CH;

terc-butylamin
(primarni amin)

9 " e s
H=N: HyC—N: HyC—N: HyC—N: HyC—=N—CH; cI-
H H H CH, CH,
amoniak  methylamin dimethylamin tri y i hyl. ium chlorid
(primarni amin) (sekundarni amin) (terciarni amin) (kvarterni amoniova sul)

- sufix — amin
- prefix — amino-
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Nazvoslovi aminu
SN
. NH, NH,
\N/\/
|
N,N-dimethylpropylamin  N-ethyl-N- hylcykloh i anilin o-toluidin
(terciarni amin|

(terciarni amin)

H H H

H
O QO QO
(e) N
H
pyrrolidin  piperidin  morfolin  piperazin

Heterocyklické aminy

H H H N N H NH
N N_ N z X N 2 N
O OO O a0 Oy Lo

pyrrol pyrazol imidazol pyridin chinolin indol purin

Nazvoslovi amint

CH;
H;C+NH2 <:>—'N'H2 ><:>—'ri|-|Z
cyklohexylamin 4,4-dimethylcyklohexylamin
(primarni amin) (primarni amin)

. NH
HZN/\/\/ 2
butan-1,4-diamin

terc-butylamin
(primarni amin)

COOH
o NH, o
_H
()
NH NH, NH,
2. i itanova 2,4 i 3-aminopentan-2-on
kyselina kyselina
i L
@/..O )N‘/\
difenylamin triethylamin

(sekundarni amin)
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Struktura aminu

sp*hybridizovany

HsC”
HsC

trimethylamin

Rychla inverze pyramidy

X X
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o - - o \

z
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NH;

Vlastnosti a zdroje aminu

o/\<(I) o/\(\NJ\

propranolol

ALO.
+ CHZOH Tﬂ;» CHsNH, + CH3NHCH; + CHsN(CHg)

- intermolekularni vodikové vazby

. /\N/\ NN
R R\ R
> N H
N. NL
H"‘N’H H'"N'H diethylamin, M, = 73,1 pentan, M, = 72,1
S S t.v. 56,3 °C t.v. 36,1 °C
R R' R R
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Bazicita substituovanych arylamint
Alkylammonium ion, RNH;*  ——--—-- Fm———————-—
Arylammonium ion, ArNHz* —I —————— J» —————————
(0}
s
5] AG?
qc) -"Gdarvl alkyl
- F
g
2 Alkylamine, RNH, ~ ------ J»——————‘ ————— -—--
2 [
o ‘ Resonance
stabilization
Arylamine, ArNH; ____-_l, ___________ J......--
+
NH, NH;
H*
—
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Bazicita amint

Bazické vlastnosti

S A . .
NG+ HQ ==—> ™N-H + :A
/ /
Aminy x amidy
C:o: :0F
)ll?ii,H <—>)\\’§,H
H H

Aromatické aminy
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Syntéza amint

NaCN 1. LiAlH,4, ether
RX RCN - RCH,NH,
2.H,0

primarni amin

o o
1. SOCI 1. LiAlH,4, ether
Rl oy 1292 RJJ—NHZ — & = RCH,NH,
2. NH; 2.H,0

primarni amin

NO, NH,
1. SnCly, H;0*
2. NaOH, H,0
CHO 2 CHO

H,, PdiC (Pt, Raney Ni)
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Syntéza amint

Sy2 NaOH

NH:., + R-X ——— RNH;*X* —————> RNH, primarni
.. S\2 . NaOH

RNH; + R—=X ——— RyNH,*X" ———— R;NH sekundarni
s Sy2 R NaOH

R;NH + R-X ———» R3NH*'X" —— R3N terciarni

RN + R-X —— RN'X kvarterni amoniova sal

NN - NHy ———> /\/\/\/\NH2 +(/W\/>NH
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Syntéza amint z azidu

Br N NH,
NaN3 "N 4, LiAIH,, ether
ethanol 2.H,0
1-brom-2-fenylethan 2-fenylethylazid 2-fenylethylamin
Qe Q ®
R—=N—N=N:=<——> R-N-N=N:<—> R-N=N=N:<—> R-N=N-N
®
E
Ne
R—N—N=N

Syntéza amini: Gabrielova syntéza

[o) o) o}
NH —ROH_ K — X, IN-R + KX
/ ethanol 7 DMF 7
o o o

"OH, H,0

coo”
o o O
coo~
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Syntéza amini: Reduktivni aminace aldehydi a ketonu

NH;
—_— + H,0
o H,/Ni H NH, z

fenylpropan-2-on amfetamin

)
— —

2
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Syntéza amini: Reduktivni aminace aldehydi a ketont

(o}
R)L R

NH, R"NHzl R",NH

Hylkat,”” Halkat. Ho/kat.
H NH, H NHR" H NR",
R™ R RXR' R™ R
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Syntéza amini:
Hofmannovo, Curtiovo a Lossenovo odbouravani

Hofmannovo odbouravani

— ﬁ —
R/C\';izBr
C. _H C.n.H =2 _C..H =—>=
R/C\’il H,0 R/ \Nz “Br R/ \’]lzo 0
H Br -
bromamid :(|):
CS B
, RCNCY
Hry HZO:/_\ / .
HaR = [Hcll R <2 ey _/Br.'
1 -Co, r'l R _
karbamova isokyanat
kyselina
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Syntéza amini:
Hofmannovo, Curtiovo a Lossenovo odbouravani

Hofmannovo odbouravani

o

)j\ NaOH, Br,

NH
R” “NH, Hy0 R” 2+ CO;

Curtiovo odbouravani

(o}

) G
[P R /NHZ + CO, + N
R™ 'N=N=N  ohfivéni R 2 2

Lossenovo odbouravani
fo) 1. dehydratace
napf. CDI, MeCN
R )LN,OH P - NH,
H 2. H,0

\
2
\
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Syntéza amini:
Hofmannovo, Curtiovo a Lossenovo odbouravani

Curtiovo odbouravani

o} o

1 NaN; d - -
O ) oo oo
R” ~cl — > [R7 ‘leN:N ~— R{ \NUEN

acylchlorid acylazid

zahfivénil- N,

(o}
i H'd:/\ M
MR < | MR L2 ot
1 =CO, ! R
H H
amin karbamova isokyanat
kyselina 1
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Syntéza amini:

Hofmannovo, Curtiovo a Lossenovo odbouravani

Lossenovo odbouravani

fo) 1. dehydratace [ N
RJLN’OH napf. CDI, MeCN 0=C=N
H 2.H,0 R
isokyanat
H26:¢
0
[o]
X N |
7~ A -CO,
coi N7 NTONTRy H H
\9’ \§/ amin karbamova
L_ kyselina _|
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Reakce aminu: Amoniové soli - Hofmannova eliminace
- kvarterni amoniova sul
CHgl / -
/\/\/\NH2 N /\/\/\/ﬁ\ 1
hexylamin hexyl(trimethyl)Jamonium-jodid
lAgzO, H,0
zahftivani
|
ANNF N
hex-1-en
>—<‘ ° + H,O0 + N(CH3);
ﬁ(CHs)s : i
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Reakce aminu: Alkylace a acylace
(o} o
a s pyridin ¢ n
R Sci * NHy ——— > oo~y + HCI
|
H
acylchlorid amid
(o} o
u .. pyridin . R
R” ci + R'NH; ——> R” \'N'/ + HCI
|
H
acylchlorid amid
[0} o
'é pyridin g R'
R” ci + R’ NH R —— R” \'N'z + HCI
1
R
acylchlorid amid
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Reakce aminii: Amoniové soli - Hofmannova eliminace
- proti Zajcevovu pravidlu

| HO
+
_N_

vice branény /WH méné branény
ENGAY ! H o

(1-methylbutyl)trimethylamonium-
-hydroxid

l

NN s NN
pent-1-en (94 %) pent-2-en (6 %)

24
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Reakce arylaminu: Elektrofilni aromaticka substituce

NH, NH,
Br, Br: Br
—_—
H,0
Br

o] o]
HNJ\ HNJ\ NH,

NH,
(CH3C0),0 Br, Br NaoH Br
NeOW
pyridin CH;C00

p-toluidin 2-brom-4-methyl-
anilin

Reakce arylaminu: Elektrofilni aromaticka substituce

o [e]
HN)J\ HN)]\

NH, NH,
(CH4C0),0 CgHsCOCI NaOH
pyridin AICl, CH,;C00~
ili tanilid ! l
anilin acetanili o o

4-aminobenzofenon

o o o
HN)J\ HN)I\ HN)J\ NH,

(CH3C0),0 HOSO,CI NH; NaOH
pyridin H0 H,0
0:?:
NH.

anilin acetanilid 02?20 o 02?20
cl , NH,
sulfanilamid

(sulfonamid)
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Reakce aminu s kyselinou dusitou

Primarni aminy — s kyselinou dusitou — diazoniové soli — diazotace
- reakce elektrofilniho nitrosoniového iontu s nukleofilnim dusikem aminu

® ®
H _ H
) = oH. .. -H H.. ..
R-N: gn === R-N-N=Q R-N-N=0
H H
® l

® .. - H,0 ..o

R-N=N <—*— R-N=NO: R-N=N-QH
H

- alifatické diazoniové soli jsou nestalé a ihned eliminuji molekulu dusiku za
vzniku karbokationtu, ktery dale reaguje s pfitomnym nukleofilem, nebo
dochazi k pfesmyku na stabiln&j$i karbokation, pfipadné dochazi k eliminaci

HOOC\/\rCOOH HNO, b\
TN, 07y~ ~COOH

NH, -N2

Reakce aminu s kyselinou dusitou

Sekundarni aminy — s kyselinou dusitou — N-nitrosaminy

. @ ) ®
R _ R
/ N=0 J e e -H
RNz N R-N-N=0
H H
®
® ..  -HO .M H
R-N=N R-N=NgO; <—— R-N=N-0OH
H

Terciarni aminy — s kyselinou dusitou — nereaguji

Primarni aromatické aminy — s kyselinou dusitou — arendiazoniové soli - diazotace
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Reakce arylaminu: Diazoniové soli — Sandmeyerova reakce

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

NH, + N
NZ
NaNO, .
" + HSO, + 2H,0
H,S0,
anilin benzendiazonium

hydrogensulfat

- nukleofilni substituce
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Reakce arylaminu: Diazoniové soli — Sandmeyerova reakce
+-N
H N= OH
@ B — @ HSO: —_— ©/
arendiazoniova sul
/ \ N
Cl c”
7 o o .

Sandmeyerova reakce — katalyzovany médnymi halogenidy

Reakce arylaminu: Diazoniové soli — Sandmeyerova reakce

+ 2N

NH, 2 Br
/©/ NaNO, HBr /©/
—_— - —_—
H,SO0, HSO, CuBr
Cu,0 ken \Nal !
Cu(NOy), CucCN
OH CN
COOH
/©/ /©/ H3;0*
\
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Reakce arylaminu: Diazoniové soli — Sandmeyerova reakce

Br
NH, 2Br, NH,
| B ————
Br
NaNO,
H,S04
B B
' ' +N/,/ N
H;PO,
HSO,
Br Br
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Reakce arylaminu: Diazoniové soli — Sandmeyerova reakce

mechanismus

+ 2N
N~ .
©/ HSO, + CuX —» © + Cu(HSOm)X + N,
diazoniova arylovy
sul radikal l

X
©/ + CuHSO,
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Reakce arylaminu: Kopulacéni reakce diazoniovych soli

mechanismus

+ 2N O

N (\b:H N‘\N/@/
O ws| T —
fenol l

w
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Reakce arylaminu: Kopulacéni reakce diazoniovych soli

Y = -OH nebo -NR; azosloucenina
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Reakce arylaminud: Kopulacéni reakce diazoniovych soli

|

a”

+ 2N l

N NS Ney
HsO, | + —_— *
M \J. Lll

N,N-dimethylanilin
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Tetraalkylamoniové soli jako katalyzatory fazového prenosu

Samostudium — str. 921 - 922
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Nitroslouc¢eniny
@-No; Z"no, )\NOZ NO;
nitrobenzen nitrobutan 2-nitropropan  isopropylnitrat
- kyselé a-vodiky
S /O_H
H3c—*N\ -_— H2c=*N\
o o

nitroforma aci-nitroforma
- nitroalkany — reakce podobné karbonylovym slou¢eninam (aldolizace, ...)
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Nitroslouc¢eniny
H ‘0,
\C N//F/—\ formalni kladny naboj
H ,-': o ¥\ formalni zaporny naboj
H 02
° o°
dvojna vazba
° T2 %
H }/o.. H\ }o &
/C—N + e e C—N+
H \ o H :' \\ %
H O 0 H O
) °
\/ dvojna vazba
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Nitroslouc¢eniny — priprava

- nitroalkany: — nitraci alkant
— reakci halogenalkand s dusitanem

R-Gr NaNO2 . ¢ No, + Nacl

- Aromatické nitroslou€eniny — nitraci SgAr
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Nitroslouc¢eniny — Henryho reakce

- nitroalkany — reakce podobné karbonylovym slou¢eninam (aldolizace, ...)

P ®:/6H
R-CH—N R-CH=N
T NS .3

R T AL
"nitroslougenina aciforma

- nitroaldolizace — Henryho reakce

®
_0 . NO, CH;ONa NO H nebo baze P> NO
w/\/ r AL LELLING I ) 4>A

nitroaldol
- kondenzace

e
0 rNo2 CH3CAOONH4 Mo
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Nitroslouc¢eniny: redukce
- nitroslou€eniny — redukce

NHOH

S—b—0—

- nitroslou€eniny — intermediaty pro syntézu dusikatych latak

anAcOH A020

_Q gIUKoza/NaOH NO. Znprenyer/NaOH F/'N_Q
lprebytek T
@ Tl ’ Hz0 < > NH

As,03 NaOH

azoxybenzen hydrazobenzen

Fe nebo Sn
Zn/NaOH HCI

nebo
Hy, Pd/C

azobenzen
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Nitrososlouceniny
- C-nitrososlou¢eniny nebo N-nitrososlouc¢eniny
- alifatické primarni a sekundarni C-nitrososlouc¢eniny lehko isomerizuji na
prislusné oximy
R? R?
I
.c_ .9 —_— _Cx _OH
R1 H\N/ R1 \N/
19. Slouceniny dusiku i
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Oximy: Beckmanniv presmyk

- pfiprava

<:>=o + HNOH — <:>— H0

y 1 hydroxy 10n-oxim

- Beckmanntv presmyk

o Qe
o OH
/ H,SO
R__PH  so, <:>=N s N INH
N ¢NH ° H0
R’ H,0
cyklohexanon-oxim -kaprolaktam
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Oximy: Beckmanniv presmyk

- mechanismus

cyklohexanon-oxim

: .

°Q.

) OH H\(}:' £d O;
3 H \ H AN
INH <— N =—— N = N+

g-kaprolaktam

[e] [e]
R
R)LR' nebo H R)\R' nebo H R)LCI R)LH'NHZ
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Hydraziny, hydrazony, hydrazidy, hydroxamové kyseliny
a diazoslouceniny

HN—NH, HN—NH, HN—NH
\
H,N—NH, /N—NHZ NO,
O,N
hydrazin  1,1-dimethyl- fenylhydrazin  2,4-dinitrofenyl- hydrazobenzen
hydrazin hydrazin (1,2-difenylhydrazin)

~NH;
—_— |

hydrazon

hydrazid
[o] [o] R, . = +
M — M _on C=N=N: <——>» 3C—N=N
R” ~ci R™°N R’ o R’ -
hydroxamova diazoslouceniny
kyselina

Diazosloucéeniny

Diazoslouéeniny obsahuji terminaini skupinu C=N=N

1 1 1 1
Ro ®_ O @ RLeo Re o
Ilch:N I — :Ich:N I — /C:N:N I — /C*N:N :
R R o R2 o R2 e oo

- alkyldiazoniové soli jsou nestabilni, jejich konjugované baze
t.j. diazoalkany jsou izolovatelné a dostateé¢né stabilni, ale reaktivni !

difenylderivat,
- pouziti: - alkylaéni ¢inidla (napF. esterifikace),
- k prodlouzeni fetézce,

- pfi cykloadicich.
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Y ( et

- reakce diazomethanu s karboxylovymi kyselinami a jejich chloridmi

JOL CH,N, o '
.
R™ “OH ether RJ\O/CH3 2
o 1. CH,oN,
2.A OH
R
RJ\CI 3. H,0 -y * N2

Diazoslouc¢eniny — Arndtova-Eistertova reakce
a Wolffav presmyk
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Diazoslouc¢eniny — Arndtova-Eistertova reakce

- mechanismus

q ot NN
“~H 2L IN=N-
RAO

a Wolffav presmyk

Qoe :0:

* .0 ]
Cl: o
:0: HeR .
® _N: - HCI ® _N:
48] L R »
R 3 R)K//
H H
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