Jlekumnga 15

OpraHun4yeckas xmmMus

BeceHHun cemectp 2017

Xumus ansa U3nkos



[MnaH nekKuun:

1. OKucnutenbHO —BOCCTaHOBUTENIbHbLIE peaKunn.

- BocctaHoBneHue yrneBoaopoanoB, KAPOOHUIbHbIX COeAUHEHUMN,
NPoOuU3BOAHLIX KUCIOT

- OKucrneHue cnupToB, anbAerMaoB, yrneBog4opoaoB

2. A3oTcoaepxallme reTepoLUKnbI:
- MupunauH. NMuppon
- HyKJ'IeVIHOBble OCHOBaAHuA, UX ounonorunyeckas POJb.

3. NonudyHKUMOHaNbHbIE NPUPOAHLIe

coeaVNHEeHuA.
- YrneBogbl (anbAo3bl U KETO3bl)
-  AMuHokKucnorbl. lMenTuabl
- XXupHble Kucnotbl. XKupbil.




5. OkncnanrtenbHoO-
BOCCTaHOBMUTEJIbHbIE peaKLiun

e
H” ™SOH

—~

OkucneHue yrnepoaHoro ueHrtpa
g, (yMeHblueHne 3N1eKTPOHHOM
H~ SH NJIOTHOCTU HaA HEM):
yBeJ/IMYeHune Konmuecrsa
nonsapHbix cBasen C-X
CH,OH (X=0, N, Halupp.) n
yMeHblueHue konnvyecrea C-H
CcCBA3en




OKMC/INTENIbHO-BOCCTAaHOBUTE/IbHbIE
peakuuu

O

O
I |




BoCcCTaHOBJIeHUEe: yBenundeHune

w H' 'H
konunyecrtBa C-H cBsa3en 1
: aBa H aTtoma
Pt, Pd mam' Ni
CH;CH,CH=CH-> + H- > (CH3CH-,CH>CH5
aJIKeH aJIKaH
Pt, Pd, mam Ni
CH;CH,CH,C=CH + 2 H, = . CH,CH,CH,CH,CH,
AJTKHH AJdKaH
QCH CH, piZo @—CH:CH;
| Pd/C
C‘HgC‘HzCHECEN + 2 Hz — C1H*;C1H2(:H2CH2NH2
HHTPH.I InepB HIYHbIH aMHH
O
| H,
C . CH;CH,CH,CH,OH
CH;CH,C H"'f ~ H Ni P3Hesn R
aJIbIern/l P .-
| Ho |
— C , CH,;CH,CHCH; =
S : CIHPT

XuvMus s OU3UKOB Ke1OH



H:- H' 0= O OH
H:< |— | + |
2 \ (:" 4 H30 4
. THAPHI HOH H NPOTOH . ~T — —C|_.— —> — ‘,_—
.\_ _ y,
O
H 1. NaBH, CH;CH,CH,CH,OH
CH3CHxCH; H nmepB HYHBbIH CIHPT
adpderni OH
I 1. NaBH |
J N : H‘:O+4 CH;CH,CH,CHCH;
CH3CHCH, CHs BTOPHYHBIH COHPT
KeTOH
I
1. NaBH
C 2

CH,CH,CH;” Cl

CH;CH,CH,CH,0H

—_—
2. H;0" 2
I['EpB HYHLBIH Cl'alT

XJOPAHTHAPHA O

C
CH,CH,CH;~ ™OH

1. LIAIH
> r:3o+4 CH:CH,CH,CH,OH + H,0
IepB HYHbIH CHHPT
KHCJI0TA 9
I 1. LiAlH,
C > o > CHCHCHOH + CH;OH

CH;CH;” ™OCH,

Xumusa ansa ouUsnKos

CJIOXKHBIH 3puHp (O

I 1. LiAlH,
—_—

CH;CH,CH;” NH, 2H20

AMH/T

NepB HYHbIH CIIHPT

CH;CH,CH,CH,NH,
nepB HYHbBIH AMHH




OkucneHue neEpPBMNYHDLIX CNMMNPTOB

O
H-CrO | JaJbHeHIIee
CH;CH,CH,CEROH| _ H2C% [CH3CH2CH2CH ————— CH;CH,CH,COH
NEPBHYHBIH CIHPT AJIbIeruI ' KHCJIOTA
T
CuO, t /,CH_H_K
CH3CH,CH,CH,0H CH;CH,CH5 H
HEpBH‘IHbIﬁ CIITHPT AJIbJACIHT
i
CrO;3 L
CH;CH,CH,OH mHpEIRE CH;CH3 H

HEPBH‘thlﬁ CITHPT aJdbderHT




OKucseHne BTOPUYHbIX CMUPTOB

(:|)H O
\ \ \ I‘03 \ . \
OH
Nazt:rzO; N
H,SO4
OH O

| I
&CHCHECH3 HaCrO4 | @CC‘.HQCH3

Xumus ansa ouUsnKoBs



OkuncneHve anbaernaos

O
g‘ |\|«':12'Cr2'(:.'|';l'x g
CH,CH; ~H H201  cp.eps” Son
O O
| H,CrOy4 |
cC... — > C_
QJIE TerH] KHCJI0TA
i i
1. AgO NH
/C‘\ 2 Hgé+, > /Cx + Ag
CH,CH3 H T3 CH;CH; OH peaxknus
AbIer RHCAOTA cepebpsiHOTO
3epKajIa

Ka4deCTB€EHHaA peaKuunda, no3BonAdarouian
Pa3inydnTb anbaermg n KEToH




OKucneHue asKkeHoB, aJIKUHOB U

ankmnbeHsonos
OH OH
CHA:CH—CHCH; —<MnO& HO M0 -y CH—CHCH,
OH
1. 0sO,4 |
= CH3CH,CH=CH, —p-5-— CH3CH,CHCH,OH
n 0
KMnO

CH;C=CCH,CH, Hg_“ CH;C—CCH,CHj,4
GHs CH CH
2. lecTpyKTUBHOE | KMnOg, HO- Hay s CHs

CH,CH,C—CHCH; : =0 + 0=C
CH,CH; No-

CH3CH,
CH;CH,CH—CH, % C=0 + CO,
HO
CH,CH, COOH
KMnO,4, HO™
H+ + COz
0 o)
KMnOj I I

CH3;C=CCH,CH; o

CH;COH + CH;CH,COH



NMpupoaHblie peaoKc-npoLecchl

AJKOI'0JIb- O
N JETHIPOIr<cHasa N
CH;CH,OH + NAD >  CH;CH + NADH + H
ITAHOJI aAalcTAJdbBICI HI
NAD™ HHKOTHHAMH/
AJCHHHIHHVYKJICOTHN
AJKOI0JIb- O AJbIErH] - O
JeErHAPOoreHasa H JErHAPOreHasa H
CH;CH,OH > CH;CH > CH;COH
ITAHOJI afcTaJabIerui KHCJI0TA
CH3C\I\{2 ﬁ ﬁ /CHZCH;.»,
/N—C—S—S—C—N
CH4CH, CH,CH,4

Antabuse®




Bonpochbl Ana camMmonoarotoBkKu no temMe %
«OKncnmuTenbHO-BOCCTaHOBUTEJIbHbIE [3

peakuumn>:

-
1.Kak npeBpaTuTb KaXxaoe U3 ykasaHHbIX coeAnHeHUui B 6yTaHOBYIO KUCNOTY?

i
4. CH,CH,CH,CH B, CH,CH,CH,CH,Br
6. CH;CH,CH,CH,OH r. CH;CH,CH=CH,
2.Kakou asnkeH 6bin okucnedH KMnO, B kucsiou cpepne, ecnm obpasoBanmchb
cneayrouime npoaykKTbi? 0
i i i
a. CH3;CH,CH,COH + CH;CCH; 6 + CH3CH,COH

(‘? 0
B. CH3CCH,CH,CH,CH,CCH,CHj;4
3. Pacuumndpynte Lenovyku npeBpaLleHnn:

aO—?>A—?>HO\/\\/\/\ ) Br ) OH
on ° — A —
0 OH
. ? ? ?
Xumus ans pusnkos A —B




6. A3oTcoaeprKauime retepoumnkibli

- ) - ]
1. MnpnavH . \ \ 1/ o TerD
A"’ O Ve
f‘./ D A w
OcHOBaHMe: - \ \ -
N -
‘ S ‘ N e 67T e apoMaTHn4yeckasa cucreMma
o L +
pK, = 5.16
B O [
Hykneodun: e
ykneogun N / o o




nekTpodpusibHoe apoMaTnyeckoe
3aMelleHve B NMpuaunHe

’.a-ﬂ_—-h

X MeITeHHO ﬁbICTpO
| + Y —

=

N
Br
| N, pp, _feBra, | o + HBr
_ 2 300°C P
N N
30%
NO
| o + HNO H2504 | - : + H,O
P . 300 °C P 2




A3o0TCcoaep)auume rerepounkibli

P - L
. } . / € mapa a3ora
4 - / ggggirzqeckoﬁ
B Vaa
2. NMnuppon N 8
H '
u= 180D

OuyeHb cnabasa kucnora:

@ i@JrH*

pK, = ~17
—
Z/ \yﬁ+ Y™

N

H

67T e apoMaTnyeckasa cmcrema

dnekTpodunnbHOEe apoMmaTnyeckoe
3aMelleHume:

ueqﬂemm <—><H OBICTPO O\

+ HNO, (CH3C0)0 o ﬂ + H0

N
H



NMupMMnaguHOBbLIE U NYPUHOBbLIE
OCHOBaHusNA

\ sN”
| >3 1N
N No N
11} pHH NHPHMHIAH
NH, 0 0
N P CH,
/K/E \ HN ) N/ﬁ HN™ ) HNT
S HZN g 0)\1\1 O/LN 0)\1\1
H H H

AJeHHH I'YaAaHHH ITHTO3HH YpaluuJa THMHH




/. NpupoaHble
nomdpyHKLMOHaNIbHble cOeANHEeHUSs

LI-YrneBoAabl
[LI-HykneunHoBble KUCNOTbI
[1-AMMHOKMCNOTbI
L-2Kupbi

Xumua gna pusnkos



yYrnesoabl: anbao3bl U KETO3bl

HC=0 HC=0 CH;OH CH,OH
H-—(T:-0H H——OH C=0 C=0
HO'-C|.‘. —H HO——H HO*-—(? —H HO——H
H--C|.‘.--OH H——OH H""'C|f--OH H——OH
H=—C—=OH H—{—OH H—C—=OH H——OH
CH,OH CH,OH CH,OH CH,OH
IJII0K032 ¢pykTOo3a
HOTHTHAPOKCHATBIET H/T TOTHTIHIPOKCHKETOH
HC=0 HC=0
H——OH H——H
H——OH H——OH
H——OH H——OH
CH,OH CH,OH

Xumunsa ansa pusnkos pHOO3a Te30KCHpHOO03a



O6pazoBaHue uuknnuyeckoun popmbli
rnoKo3bl — o6bpa3soBaHue nonyauertTans

T I
C + CH.OH —— CH.—C—H
CH; H ’ ’
aJIbJeral OCH; mnDoayanmerais
CH,OH CH,OH CH,OH
HO \/\\ . HO \A . HO \/‘\\/OH
HO — HO ~— HO
HO\ Ho CH=O HO
OH
a-D-TJJHK03A I{E-D-rﬂml‘m:m
36% 64%
H—C—O0H HO—C—H
H—0OH H—-0OH
HO——H O — HO— HO—H O
E— OH E— OH |
CH,OH CH,OH
ﬂ'-D'l:.]'[H]Kﬂ:la ﬁ-D-r.]Imea

36% 0.02% 64 %




CBOMCTBa MOHOCaxapuaoB: peaKLuu
no kap6oHunnbHou n OH-rpynnam

BoccTtaHOBNeHMe:
HC=0 CH,OH ?HZOH
E T L
—1 2 — . 2 1
E——gﬁ Pd/C E——BE Pd/C H(H)__BH
1 NE H——0OH
CH,OH CH,OH CH,OH
I[IIKO03a q)pyxruu:;a
OkucneHue:
HC=0 COOH 1
H——OH H——OH C=0
HO——H  A90 = yo Ly AL o |
H——OH - H——OH H——OH
H——OH H——OH H——OH
CH,OH CH,OH CH,OH
ITHKO03Aa IIHKOHOBAHA tbp}’lﬂ:[ﬂﬂ

KHC/I0TA
Xumusa ansa ouUsnKkos



Ocobblie CBOUCTBaA NUMKO3UAHOrO
rmapokKkcuna

AuunnupoBaHue Bcex OH-rpynn:

O

00 ® H
CH,OH ||l H CH,OCCH; ¢
——~\_ -0 CH3;COCCH; —~~_—0 I

HO H30BITOK CH;CO
HO \OH CH;CO ._OCCH;
OH aupHAE g OCCH,
(ﬁ)

[110Ko03a NEHTAANETAT INIHKO3bI

Peakuuu rnnkosumgHoro OH:

HOCH,
O HOCH
OH " >
HO HO -H0

HO HO




CunHres HYKNIENHOBDbLIX KNCJIOT. kak

CJIOXXHYIO NPUPOAHYIO XMMUIO CBECTU K HAabopy NpocCTbiX
peakuun?

N7 N

H, ‘ \>
HyKJIeopHIbHOE k > oOpazoBaHHe R

i ‘> Y

3aMelnleHHe CJ10:KHOr 0 3pHpa 0
7
"o "o b o | = JHK
, C SN ~HO
aJeHHH Y O O—OJ

0 OH HO
HO 2'- 1e30KCHAICHO3HH aJleHO3HH 5'-MoHOoCchaT
HO d
Je30KCHpHO03a
a30THCTOE HYKJIE€HHOBAas
+ yrmeBom — > -mykiaeosmy ——> HYKIEOTHI —— :

OCHOBaAHHEC - KHC/I0TAa




thochoagHrdpHpHEIE
CBHA3H

0 AO -
~ ITHEO3IHIHBEIH
L( OQ IFHOPOKCH.T .

O OH
0=I:)—o—
= B AO

N
H
O OH
0—b—o0

,::,w

AO

AO




AMMHOKUCNOTbI

@) @) 0O

| |
R—LFH—C—OH r—— R—LFH—C—O_ — R—LFH—C—O_
*NH; *NH,4 NH,
pH=0 pH=7 pH =11

- AMHHOKHC/I0TEI

AMHIHEBIC CEA3H

AN

—NHCHC— NHC|.‘.HC—NH?‘.HC—
R R! R!f

NeNnTHIEI

Xumus ansa ouUsnKoBs



O6pa3zoBaHue ancynb@dPpumaHbIX
MOCTMKOB B nentuvaax

\
N\

SH

MOJHIOENTH

/SH

N\ ~ -SH

SH

T

SH

OKHCJ/ICHHCE

N - '
BOCCTAHOBJIECHHE S

o0pa3zoBaHHe TUCYIbLPHIHBIX CBsA3ei




HekoTopble MHTEepecCcHble NnenTuabl

0 0
Hg,l:ICHyT — NHCH@TOCH;;
S, oH,
c|i00—
acmapraM

e i
R
2 H3NCHCH2CH2C—NHC|THC—NHCHZCO‘

L

[IYTATHOH SH

BOCCTAHOBHTE/Ib /‘ L 'OKHCJIHTEID

CoO~ O 0
H31~+~ICHCHZCHZC—NHCHQT—NHCHAO—
i,
g
;

+
H3Nc|tHcHZCHzﬁ—NHCHﬁ—NHCHZﬁO—
COO~ O O 0




BTopuyHana CTpyKTypa benka

HN>7R C’:&
) e

BOJOPOOHEBIC CEA3ZH
MCEARIY NEOTHIAMH




XXUpHble KUCNOThbl

oMera-3
“KHpHAA

KHCJI0TAa [y = =

ZKApHAA
KHCJI0Ta

WCOOH
oMera -6 7

COOH

JHHOJCHOBaA KHC/JI0TA

JHHOJdeBad KHCI0Ta

P e S VI

CIcapHHOBasd KHCGIO0TA

COOH




Xupbl n Mbinia

I i
CH,0—C—R! CH,OH R-C—0 Na*

I i
CHO—C—R? + H,0 —2M, Chon + RZ-C—0O" Na'

I i
CH,0—C—R> CH,OH R-C—0" Na*
RAp LIHIepHH COJIH KHPHBIX

HeNo./ISIpHbIH

noJIgpHas
rpyooa




OnbIT C METM/IEHOBbLIM roJsiybbiM: Kak
pa3ragarthb 3aragky?

BOCCTaHOBJ/IeHNe
rr[mho 3a /(j: D\
| BO 3MYX
C“3 OKMCIeHHne CH3 CH“
rony6oun : -2e 6ecuBeTHbIN

OKMNCJINTEIb: +4e

BOCCTaHOBMANTE/Ib:

7 + 300 =28 7

R-C
NH ~NO-

Peaokc-nHAMKaTOpbI
Xumunsa ansa pusnkos A A P
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Bonpocbl A1 caMonoaAroTtoBku no ¥
BCeMYy KypcCy: I}P

o)
- - ||
1. CuHTEe3upynTe NnepBUYUYHbIN 5 R'CH=CH,
CNUPT N3 yKasaHHbIX COeAUHEHUN
(MO>XHO B HECKOJIbKO CTaauMn)
R— C OH RCHZBr
(|)| RCH,OH
R—C—OR— A D
I (II)
R—C—0—C—R
i
R—C—Cl

2. Kakas peakuumsa nportekaert 6bicTpee n nouemy?

a)M N 6) Cl CH3S S
- —
L OH + CI 74/ | 7/v S~ o+ Cr

o N HO"  —So"SoH + O

— 1 — - Cl (CH3),CHS g )

Xumus ans u3nkos




3. Kak MeHsieTC CKOPOCTb WEeJSIOYHOro ruapoJsin3sa cnegyrommx 3¢Mp03

4
I I 0
CHg,C—O@ CH3C—OONC’2 cmc—o@ocm
E— —

! l l | | 0
4. YKaXKUTe peareHThbl, |

Br Cl NO, 5031{ CHECHq C.C,H3
Heob6xoaumbie Ans )\

npoBeaeHus @ | s @

cneayroLmx N

npeBpalleHnit: l / /

BrCHCH; HOCHCH; COOH
R
|~
s
\ / CHECHEBF
CICHCH; |
CH=CH, — O
O—C




