e Becb CMbICJ1 XXU3HU
3aknro4yaemcsi 8 6eCKOHe4YHOM
3asoesaHuUuU Heu3eecmHoOR20, 8
8€YHOM ycuJsiuu nNo3Hamb
6os1bwWe
SMmurnb 3orns

N



[ eTepounknu4yeckue
coeaAUHeHUA



[eTepounknnyeckue
coeAnHeHUs

» CoaepxaT UMKIIbl, B KOTOPbIX,
KpomMe aTOMOB Yyrrnepoaa,
MMEKTCA OANH UIN HECKOJTBbKO
amomoe dpyaux 3J7IeMeHmoe
(a3oTa, Knucnopoaa, cepbl)



prnna reTepoumnKknoB, MMEerLWUXx
conpAaxXeHHbleé CUCTeMbl KPAaTHbIX cBs3en



Knaccudgmkauuma

* [lo pasamepy uyukna

* [lo Konu4yecmey ecemepoamomos
* [1o yucny si0ep (LNKIOB)

* [lo apomMamuyHocmu

[y oy 0 0 ) ol

| egsie  Ooda 0ei 6ai | efag e i edeadi Qeii el



HomMeHKnaTypa

 Cuctema NaHya-BngemaHa

* [lo 3TON cucTeme Ha3BaHUE
retepoumkna CTpouTca NyTem
o0beaNHEHUA CTaHOAPTHOrO
npegukca vinun ripegukcos,
o0O3Ha4valLWnx eemepoamomMbi
CTaHOapTHOW OCHOBbI, YKa3blBaloLLen
Ha pa3mep UuKsa n Ha TO,
HacbIWEeHHbIU OH NN HET



[TpouncxoxaeHne KOpHSA
B cucteme NaH4Ya-BnaemaHa

Yuciao 3BeHbeB | Cior (KOpeHb) Ero
IPOUCXOK/Ie-HUe

3 up (1r) TpH (tr1)

4 eT (et) TeTpa (tetra)

5 ol (ole) nuppoi (pyrrole)

6 HH (1ne) MUPUIH
(pyridine)

7 eI (ep) renta (hepta)




Cucmewma NaH4Ya-BudemaHa: npeuKkchl 8
rnopsioke nadarouwe20 cmapuwuHcmea

JjeMeHT | BagenTr-HocTh | llpeduxc
Kucnopon Oxca
Cepa Tua
A30T [11 A3za
docdop I11 docpha
KpeMuuu IV Cuiia
bop [11 bopa




Cucmema NaH4ya-BudemaHa: KOpHU C

cygppukcamu
Pasmep nukia | Henacoimienn | HacoblieH-
bIU IUKJI HbIU NUKJI
3 UPEH UpaH
4 eT eTaH
5 OJ1 oJiaH
6 WH, UTHUH aH, MHAH
7 eIIUuH eran




HomMeHKnaTypa

 [lonoxeHne eaNHCTBEHHOIO
rerepoartoma onpenendetr Hymepauuro
MOHOUUKITMYECKOro CoOeaANHEHUS,
Ha4YuHarWwyrcs ¢ amoa20
2emepoamomMa

 [1Ba nnmn bonee oaMHaKoBbIX
rerepoaToma 0003Ha4alTCS
npucTaBkaMm «gn», «TpU» U T.4.



HomMeHKnaTypa

e Jugbpoebie ykazamersiu nonoxeHns
"eTepoaTOMOB B KOJlbLie CTaBATCH
epen HasBaHMeEM (ONn4a pasnnUYHbIX
"eTepoaToMOB NPEMUKCHI
1epevYncriaoTca B TOM nopsake, B
KakoM OHW npuBeaeHbl B Tabnuue)

* Hymepayust Ha4nHaeTca co
cmapuie20 retepoartoma, OH JOJTKEH
NONy4YnTb HAMMEHbLLLUUU U3 BO3MOXHbIX
HOMEpPOB




MATUYIJIEHHDBIE

TETEPOLUUKIIbI
/ /\ /
O

|
H

[ edsie  Oodal Oei 6 ai



NanHble cnektpos AMP 'H n °C (cmelueHune curHanos npotoHos
n anep °C B cunbHoe rnosne no cpaBHEHUIO C BEH3050M, ANS
KOTOPOro 3TU BENMUYUNHBLI COCTaBnatoT 7.27 n 129 m.Aa.
COOTBETCTBEHHO) 1 CPaBHEHNE AUMOSbHbIX MOMEHTOB
HACbILLEHHbIX N aPOMaTUYECKUX MATUUYIIEHHbIX FETEPOLNKIIOB
CBUAETENbCTBYIOT O CMeWeHUU 3JIEKMPOHO8 Oom
2emepoamoma B apoMaTN4ecKoe KombLo

6.2 (108) 6.3 (110) 7.1 (127)
6.6 / \ (117) 7.4 / \ (144) 7.2 / \ (126)
N ;
H
JIIIIoIbHBIE MOMEHTEHI

(’& OT OT Or OT Q7

0.5 1.87 D 0.71 D 1.72 D

FJ-

SD

;Jl



CnocoObl nony4vyeHun
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— 1

CuHTe3 KHOppa

T cn3
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—NOH  CHCOH /_,mz 2
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10

10

CnocoObl nony4vyeHun

0

H.0 nMMpocnmze e da
KkMCcnoTa

COH

COoH

\

OH

CNMzeeada -C0,, -H,

KMCNOT3 é h
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[Tony4yeHue nuppona




[Tony4yeHue cbypdypona

~HO CHO CHO L HU
ZHOH CHOH C=0 C=0
ZHOH m.‘w R, .| P - | |
“HOH CHOH CHOH CH
~H-0H CH-0H CHzOH CHzOH
e HTOZ3

— ST

N el i B ¥

CHO ) cHo -H,0° o CHO

nL $ypdypon



IFETEPOIIUKJINYECKUAE
COEJIMHEHU S

NH3

dbypaH MUPPOJT

\ %

TMo( eH

400-500 °C B npucytcteum Al,O,



IFETEPOIIUKJINYECKUAE
COEJIMHEHU S

CBoucTBa:
 aMnHa R-NH-R
* pocToro agoupa R-O-R
* TMO3Mpa (cynbdpmaoa) R-S-R

PeakLinn asieKkmpogusibHO20
3aMewleHuUs



ApOMaTUYHOCTDb

* TennoThkl CropaHnsa yKa3sblBaloT Ha
Hannyne 3Ha4YnTeNbHOU SHePrun

pe30HaHCHOW cTabmnnmnaaymm
67-117 k[ xx/monb

* JHeprna pesoHaHca beH3ona
150,72 k[bx/monb

* JHEPrnga pe3oHaHca COMpPsiXXeHHbIX
aneHoB 12,56 k[x/monb



CtpoeHue nuppona

 [1aHHbIE, NONy4YEeHHbIE NpU
n3amepeHnn AnnH CBA3EN B
MOneKyne nuppona, AunosbHbIX
MOMEHTOB, YP-CNEKTPOB, TEMNMOT
cropaHus, noaTBepXXaaroT
Hann4yne deJsioKkasiu308aHHOU TT-
3J71IeKMpPOHHOU cucmeMbi



CtpoeHue nuppona

II I1I IV



CtpoeHue nuppona




KNCnoTHO-OCHOBHbLIE
CBOWUCTBa nuppona

[Mnppon - oyeHb crraboe
OCHOB8aHue

* OH aumpoobeH

eCrnabbie KUCJIOMHbIe
ceoucmea



KNCcnoTHO-OCHOBHbLIE
CBOWUCTBa nuppona

I+ «

N

- @ +  H2

NK

/ - ﬁ/ H ———>  nonumepusaums
NN
H H



DJIEeKTPOPUIbHOE 3aMellleHue

 Bbicokasi a51IeKmpoOHHas
n10mMHOCMb B KONbLle

 Bbicokasi peakUUOHHas
crnocobHocmb




IlpaBujia opMeHTAIUH




IIpaBujia opveHTAIIUA
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JJIeKTPOPUIBLHOE 3aMelleHHue

CH,COONO,, 5°C

| eodi 4ai 4

SO,, T &dé&ei, 90°C
NG&lo edi aal ed

Br,, C,H,OH

ASi1 31 aai &4

(CH,C0),0, 250 °C

Aovecedi aa &3

(P

T
H

-0

T
H

+ CH,COOH

2

+ CH,COOH
COCH,



PopmunupoBaHue

AlCl.; Cl |
| (70—90%)

< \> CHCL,.OH™ <_>\C Cl
e ———— -+
N N HO N
H H



Peakuuu azocouyetaHus

* B HeuTpanbHOW Unun cnabokucrnon cpeae
- obpasoBaHmne 2-a3onpon3BOgHOI0

* B Weno4HbIX cpepax

< \> PhN,CITOH™ /{_‘/\\
N PhN=N ‘N
H



KoHaoeHcauus

» C aueToHOM B KMUCIoM cpeae nnuppor
obpasyeT UMKNMYEeCKUN TeTpamep







IuppoJ
2CHO /ﬂ\ mHppo.T
[\ Boxn. K,CO, OHCH CH,0H (.15 HCI

> 2 N
i\_I 50C H < 5°C
84%

CH OHACH,OH
N\ I\ /N _=_

61% N N N BF,.MeOH
H H H CHCI,, 20°C
TPHIHPPaH
XJI0pPaHH.1
——
— CHCI, A
(2 cTagun)
31%
noppupHH

nop¢HpHHOTreH



[TnpponuH

[TnpponuanH



dypaH u TModeH

56— 50 5650
/ \ a6 / \ a6
56 56 56 56
S S O O
deioa 09 oesa 09



ApoMaTU4eCKUU Xxapakrtep

* YcununeaeTcsd oT doypaHa K nuppony u
ganee K Tmodoeny

* JHEPIrNA pe3oHaHca COOTBETCTBEHHO
66.99; 87.92; 117 k[>x/mornb

e dypaH, HaumeHee apoMamu4HbIU
N3 3TUX TPEX cCoegMHEHUNIN, BCTyNnaeT
B peakunn OUeHOBOro CMHTE3a B
KadecTBe AneHa



[IneHOoBbLIN CUHTE3

R-R"=H, Alk. Ar
RIII



PypaH

CH,COONO,

| @001 8 &4

SO,, T 23048

Néelioed aai ea

(CH,C0),0, BF,

AGeced aa ea

O

/;| @
@) @)
— —

(P o

+ CH,COOH

2

SO.H

+ CH,COOH
COCH,



PypaH

=g = Q
' -HCl
e cx/Q\cn a” No7 Nal

-

HNO, ; -10°C = / \

O;
(CI'I}CO)z ITHP WIHH NO:

- 3 S - { E
Ba
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CH,COCI, SnCl, = Q\
COCH,

HgCl, ; CHCOOK M
QHgCI



TnodeH

CH,COONO,, (CH,C0),0

| 2001 4ai &4

H,SO0,

-0

S

Noelioedt aai ea

Br,,aa g e

S

AS T 251 dai 24

C,H.COCl, SnCl,

Aoeées i &3

+ CH,COOH
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NATUYNEHHBIE FTETEPOLUUKIIbI C
ABYMA TETEPOATOMAMU

1,2-A30.1BI

4 3

5@1\*2

X
1

X = NH — nupa3zoi, X=0 — n30Kca30i1, X=S — N30THa30II

1.3-A30.1b1

5 —N3
4[’ »2

X = NH — nmunazomn, X = O —okca3oi1, X = S — THa30I1



o pKa
 [lnpason 2.5
 Imnpason 7.1



Mmupason

H,C—NH, (
| + RCOOH —»

H,C—NH,



e TpunmogbaH - 3-(3-nHgonun)-anaHuH

(H:z 'COOH
~CH
/ \

@ J NH,




5-OkcutpuntamuH (CepPOMmMOHUH)




[Tony4yeHune (Ynunb6abuH)

4

-/

7

MHAON

3
HC==CH 3 (:[f>
NH, z N

1
L
H



CuHTe3 Pullepa

B MPUCYTCTBUN KUCNOTHLIX KaTanm3aTopoB —
XNOPUCTOrO LIMHKA, TpexdTopuctoro bopa,
NonMgocdOopHON KUCNOTbI N Op.

A% o -
) !

PeHMNrnapasox
UM KNO re KC3HO HA

NH- N\
H



IlpaBujia opMeHTAIUH

1 Z



JrnekTpodunbHoe 3amMmelleHue B
NMUPPONbLHOM KOJbLie nHaona

Cf? C:E§
\;Q |

CQ< — L — s

| |
O — 0



PopmunmpoBaHue nHoona

CHO




JnekTpodunbHoe 3amMmeLleHue

* HumpoeaHue ocyLlecTBNseTCcA
OeH30UNMHUTPATOM

 CynbchuposaHue —
NMUPUANHCYNbAOTPUOKCUOOM

* bpomunpoBaHue -

amokcaHamMopomMmmnaom,
xnopuposaHue - SO,CI,



UHaUro - kpacureib

§ [H]

— \




« CnekTpanbHble UCCrneaoBaHns u
cnektpockonua AMP nmeroT 4pesBbiHanHO
Ba)KHOE 3Ha4YeHue ONA OLEHKU CTeNeHun
apoMaTU4YHOCTU COEANHEHUN



Y®-cneKkTpockonus

* dypaH — 200 Hm
* [NnpnoasmH — 340 HM






Iypun

* a0€HUH - 6-aMUHONYyPUH

* 2YaHUH - 6-TMOPOKCU-2-
aMUHONYPUH

* MOYEBAY kKUcnoTa - 2.,4,6-
TPUOKCUMYPUH







