OCOBEHHOCTMU CTPOEHUA,
PEAKLULMOHHOU CNOCOBHOCTH
M METOZIbl CUHTE3A
A30TCOAEPXALUMX COEANHEHUMU




A3oTcopepralme coeamHeHUA

HuTpocoeanHeHus R NOZ
Hutpo3ocoeanHeHus R—NO
FMapoKkcunaMmHbl R—N—OH

H



A3oTcopepralme coeamHeHUA

AMUHBbI N CONMY aMMOHMA

R—NH,

R—N—TR'

R"

R—NH—R’
RZ
-~

R—N—R;
L




A3oTcopepralme coeamHeHUA

R R?
'MapasunHbI .
Rl/ \R3
R
_ N
INwna3zocoeonHeHuUs R—N2+X CNz
R'/

A3ocoeguHeHuUs R_N: N_R'



AMMHDI

AMUHaMu Ha3blearomcs op2aHuU4eckKue
rnpou3eo0Hble aMMuUaKa, 8 KOmopbix OOUH, 08a

usiu mpu amoma eodopooda 3aMeHeHbI Ha
ya/1e8000pPO0HbLIe paduKarsbl.



AMMHDI

IlepBuYHbIC BropuuHbie Tperuunsbie

CH;—NH, CH3;—NH—CH; CH;—N—CHj

CH;

Mernimamun  JlumerwiaamMuH TpuMeTruIiaMuH



AMMHDI

AMMHBI

y

!

!

b

AnmundaTHiecKue

AJII/II_II'IKJII/I‘-IBCKI/IC

ApoMaTHUECKHE

CMerraHHbIE

C,Hs—NH»

NH2 ©/NH2

= NH—CH3
™



AMMHDI

HomeHKnaTypa u nsomepus

CH,NH,

MeTaHaMuH
(MeTnamuH)

(CH,),N

(TpuMmeTUNamMumH)

CH,NHCH,CH,

(MeTMN3ITUNAMKNH)

(CH,),CHCH,_NH,

2-meTUnnponaHamMmuH
(u3obyTUNamMuH)



AMMHDI

HomeHKnaTypa u nsomepus

H,NCH,CH,CH.CHNH,  H,NCH,CH,CH,CH,CH,NH,

oOyranamamuu-1.4 neHTaHgnamun-1,5
(TeTpaMeTHJIAMAMMH) (meHTAMeTHJICHINAMUH)



AMMHDI

HomeHKnaTypa u nsomepus

NH,

NO,

2-HntpoaHunuH
(0-HUTpPOaAHUNWUH)

NH,

NH,

1,2-dnammHoO6eH30on
(o-theHnneHgnamuH)

10



AMMHDI

HomeHKnaTypa u nsomepus

NH,

NH,

1,3-OdnamMmmHoOeH3on
(M-gbeHuUneHouamuH)

NH,

H,N

1.4-OdnammHoOeH30on
(n-cheHuneHouaMuH)

11



AMMHDI

HomeHKnaTypa u nsomepus

NH,

CH,CH;

2-9TUNaHuNuH

NHCH,CH; /

N-3TnnaHmnuH

N
N

N,N-ounatunaHvnuH

C,H;

C,Hjs

12



AMMHDI

HomeHKnaTypa u nsomepus

HN30MEPHA YIVIEBOJOPOAHOI'O PAINKAJIA

=

CH;CH,CH,CHoNH, - CH;CH,CHCH;

OyranaMuH-1

NH,

OyTaHaMHUH-2

CH;CHCH,NH,
CH;

2-METHINponaHaMUH-1

N30MEPHA ITOJOKREHUA AMUHOI'PYIIIIBI

13



AMMHDI

Cnoco6bl nony4yeHus

ﬂonyquue U3 2aJioeeHalJiIKkaHo8

+ -
CoHsI + NH; —> [CoHsNH;3]I" — = CoHsNH,

Voa3TaH STWIRAMMOHUAVO AN, STUWIaMUH
+ . C,HsNH,
CoHsl + CoHsNHp; —> [CoHsNHCoHs[T—= > C,HsNHC,H;
-[CHsNH3['T
LVSTUIRMMOHUAVO AN OVSTUWIaMUH

uT.Aa.

14



AMMHDI

Cnoco6bl nony4yeHus

lNonnyyeHue u3 HUMpPoOcoeOUHeHUl

NO, —
e

aHWIVH
(aMmnHODEH30N)

HUTPOOEH30/1 HUTPO300eH30/

15



AMMHDI

3NHNH
Hukonan Hukonaesuu
(25.VI11.1812-18.11.1880)

akageMuk, Bo3rnasnan Kacdenpy
obwen xummnn MeanKo-XUpypruieckou
akagemuum B lNeTepOypre, opraHnsartop
U nepBbIin npe3ngeHT Pycckoro
XumMmnyeckoro oouwecrtsa. UasecTteH
cBOMMMU paboTamMu B obnacTtu
apoMaTN4eCKMX HUTPOCOEANHEHUN.

16



AMMHDI

Cnoco6bl nony4yeHus

lMonyyeHue u3 HUMpuUs08

S H
CH;—C=N | ]>CH3CH2_NH2

3TaHOHUTPWJI STW1aMNH

lNMonyyeHue u3 amuodoe (Peakyusi lo¢gpmaHa)

O
~
CH;—CZ_ + Bry + 4NaOH—>CH;—NH, + Na,CO3 + 2NaBr + H,0
NH,
aLeramMig MeETW1aMWH

(@aMmp, yKCyCHOMN KUCIOTb!)

17



AMUHDBI

dusnyeckue ceBomncTBa

XnMmmuyeckue cBomcrTBea

H yxreowsHLM
LIEHTP

A4

OaioBHOM
LEHTP

_J

Ve

R—CH,—>N{

H
H

18



AMMHDI

XnMmmnuyeckue cBomcrTBa

OcHoOeHbIe ceolicmea

:

\—”

‘)v/\“

NH,

—| +M > -

YMEHbDINIEHHE OCHOBHOCTH

g

19



AMMHDI

XnMmmnuyeckue cBomcrTBa

OcHoOeHbIe ceolicmea

+
C,H:NH, + HCl — [C,H:NH;]ClI —H_» o H.NH,

-KCl, -H,0
TW1aMNH STUTAMMOHUNXJIOPUL, TN1IaMUH
<+
CeHsNH, + HCl—> [CeHsNH;3]Cl 5§ 5> CoHsNH,

AHWINH AHWTMHNXJIOPUL, AHWINH

20



AMMHDI

XnMmmnuyeckue cBomcrTBa

OcHoOeHbIe ceolicmea

MeTuinamMmmH ANMeTnINaMnH

BBl — 10,73

TpnmMmeTnInaMnH

9,81

21



AMMHDI

XnMmmnuyeckue cBomcrTBa

AnkunupoeaHue (peakyusi FlogpmaHa, 1850)

locdbmaH Ppuapux

719.02.1660 - 12.11.1742,
anne

22



AMMHDI

XnMmmnuyeckue cBomcrTBa

AnKunupoeaHue

HyKneodwn

/\ CH;NH,

5+ ¥ -
CH;—NH, + CH;—>]—> [CH3;NH,CH;s]l CH.NH.]

METWIaMUH VOIMETAH  nimeTunammoHuiivoama

—> CH3NHCH3
ANMETNTaMNH

23



AMMHDI

XnMmmnuyeckue cBomcrTBa

AnKunupoeaHue

/_\ S+ +  (CH3),NH

CH3;NHCH; + CH3—>1 —> [(CH3)sNH]I

JMETWIaMNH TPUMETWI1aM-

MOHUAOON L,
7 \ o

+
(CH3)3N + CH3z—>1 > [(CH3)41\ﬂ I

TETPaMETWIaM-
MOHUMO ML

-[(CH3),NH,]'T

> (CH3)3N

TPNMETN1IaMNE

24



AMMHDI

XnMmmnuyeckue cBomcrTBa

AuunupoeaHue

XJiopaHrnapua,

aHWH 8
YKCYCHOW KUCIOTH!

I
NH—C—CH; + HCI
—_

aHWMA,
YKCYCHOW KNCJIOThI
(aueraHnmmn)

25



AMMHDI

XnMmmnuyeckue cBomcrTBa

AuunupoeaHue

R—CH,—>NH,

AMUH

26



AMMHDI

XnMmmnuyeckue cBomcrTBa

Peakuuu amuHoe ¢ yyacmuem y2s1ee000pP0O0H020 paduKarsa

[[anoreHnpoBaHue

NH,
+ Bn

dHWINH

Br
NH,
20°C
“HBr
Br Br v

2,4,6-TpnbpoMaHINH

27



AMMHDI

XnMmmnuyeckue cBomcrTBa

Peakuuu amuHoe ¢ yyacmuem y2s1ee000pP0O0H020 paduKarsa

CynbdmpoBaHue
NH, +
200°C NH, NHj
+ HoSOs —5 > -—
HO3S ‘058

M-aMNHODEH30/1CY IbOKUCI0Ta
(cynbdraHmoBas KNCI0Ta)

28



/InazocoeamHeHUA

[OnasocoemnHeHUsIMU Ha3bIBalOTCA BelLecTBa,
coaepxalliue B MosieKyne rpynnmMpoBKY U3 ABYX aTOMOB
a3oTa, CoeAUHEeHHYI0 C O4HUM YrneBoAOPOAHbIM
paguKanom.

O6bwasn ¢opmyna gnasocoegnHeHnn R—N, X,
roe X — aHMOH CUSTbHOWU KUCIOTbI UIU
KOBaNleHTHOCBAA3aHHasA rpynna, Hanpmmep
rmopoKCUrnbHas.

R—N=N Cr

29



[InazocoeguHeHUA

[NH,]'CI

aMMoHUuMuxnopua

[(CH3),N]"CI

TeTpamMmeTuriaMMOHUN
xnopua

N=N

OeH3onanasoHunxXIopua

ClI'

30



/lnazocoeguHeHUA

Peakuunsa gnasoTupoBaHus

O—N"

HATPO3NJI-KaTNO

HCI HCl

NaNO, 5 ar> HO—N=0 5> N=0 + CI

I
CeHs—NH, + "[N=0]CI' —>[C¢Hs—N=N]CI" + H,0

aHWIINH HUTPO3WJT- 6eH301a1a30HUn-
xJsiopua XJIopUA,

31



/InazocoeguHeHUA

Peakuunsa gnasoTupoBaHus

CH;CH,—CH,—NH, + NaNO, + HC] —>

— [CH3CH,—CH,—N=N]" + H,0 + NaCl

32



/InazocoeguHEeHUA

Peakuunsa gnasoTupoBaHus

[CH3CH,— CHQ—NENFLC]- E’ CH3CH2—6H2

H
—Ifl—?b CH;CH,—CH,0OH

MponaHos-1
CI

»(CH;CH,—CH,—ClI
1-xnopnponaH

e CH;CH=—=CH,
rporeH

33



/lnazocoeguHeHUA

Peakuunsa gnasoTupoBaHus

OVa30rpyrna

AT
\_p

34



/InazocoeguHeHUA

[NlonyyeHue peHONOB

[CéHs—N=N]'HSO4 + H0 —>CH:OH + N, + H,SO,

OeH30/101a30HNN- cheror
rMOPOCybdaT




/InazocoeguHeHUA

[lony4yeHue yrneBoaoponoB

[CcHs—N=N]'HSO,” + H,0 + NaH,PO; —»

—> (CgHg + H3PO3; + NaHSO, + N

36



A3ocoeauHeHUA

A3ocoeguHeHUsIMU Ha3bIBalOTCA BeLLEeCTBa,
coaepxawme B mornekyne asorpynny —N=N—,
CBAI3aHHYIO C ABYMSA yrneBoaopoAHbIMU pagukanamm

O

a300eH30/

37



A3ocoeauHeHUA

4-<\_/>1'—N:NJ</ \>4—0H

4-rnppokcmnasobeH3on

38



A3ocoeauHeHUA
3 - M\
/\ s

Ny | CI (/ \ ?Cl)

BeHz0aa30HMNXIoPU N,N -omMemvnaHnvH

4-( INMETNTIAMUNHO ) a300eH30J1

39



A3ocoeauHeHUA

~+

/\
N> | Br + —
C< >J )

beH3onamasoHMbpomug (peHOKCUA-1OH

4-rnOpoKCMa306eH30/1

40



A3ocoeauHeHUA

HO

HOOC

OCHj3

!

dparmeHT
CaIMLUWII0BOM
KUCNOTDI

dparmeHT cynb(aIMMETOKCUHA

CANNASOOAMMETOKCWUH

41



