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Struktura a vlastnosti etheru
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Priprava etheru: Williamsonova syntéza ethert
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cyklopentoxidovy ion cyklopentyl(methyl)ether

ROH + NaH — RO'Na* + H,
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Alkoxymerkurace alkent
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Priprava etheru: Williamsonova syntéza ethert
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terc-butoxidovy ion jodmett terc-butyl(methyl)
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methoxidovy ion 2-chlor-2-methylpropan 2-methylpropen
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Reakce etheru: kysele katalyzované stépeni
- Stépi se silnymi halogenovodikovymi kyselinami
@xo\/ HBr, H,0 @/OH
o + B~
zahfivani
ethyl(fenyl)ether fenol bromethan

- primarni a sekundarni alkyl ethery — halogen atakuje méné stericky branény
alkyl (Sy2)

O vice branény méné branény
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ethyl(isopropyl)ether isopropylalkohol jodethan
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Reakce etheru: kysele katalyzované stépeni

- terciarni, benzylové a allylové ethery — pfes karbokationy (Sy1 a E1)
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terc-butyl(cyklohexyl)ether cyklohexanol 2-methylpropen
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Reakce ethert: Claisentv presmyk
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Reakce ethert: Claisentv presmyk

- allyl(aryl) ethery

=
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fenol fenoxid sodny allyl(fenyl)ether

- do ortho polohy
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Claisentv pfesmyk Z
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250 °C
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Cyklické ethery: Epoxidy
o. 0.
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tetrahydrofuran 1,4-dioxan 1,2-epoxyethan
H H 0, o}
— —_— .-A-.
H w A0 N
300 °C
ethen 1,2-epoxyethan
- v laboratofi — oxidaci alkenu s peroxykyselinou RCOOOH
CH;CI; 25°C
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Cyklické ethery: Epoxidy
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- mechanizmus

alken  peroxokyselina epoxid kyselina
H H
1 4OH ;
H Cl, 0 NaOH
—_— —_ > O + H,0 + NaCl
H,0 A H,0 ¢
H H B
Cl H
cykloh - 2-chlorcykloh | 1,2-epoxycykloh
*0—-H NaOH ) HeY Sy2 o)
; 7 Dl 7 “ + Br
Br Hz0 Bro *
bromhydrin epoxid
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Reaktivita epoxidii: Kysele katalyzované otevirani epoxidu

- pfiprava vicinalnich glykoll — 1,2-diolt

[o] " HO H
/\ Hy0 N aH
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H H H OH
oxiran ethylenglykol
(ethylenoxid) (ethan-1,2-diol)
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1,2-epoxycyklohexan L% \__ 'OI' trans-cyklohexan-1,2-diol
Hel
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Reaktivita epoxidii: Kysele katalyzované otevirani epoxidu

- otevirani - halogenovodik HX

K . HX CtOH

36—

H xn
X=F,Br,Cl 1

- mechanizmus — primarni a sekundarni — nukleofil atakuje méné stericky branénou
polohu

sekundarni primarni
Hie A H Hel OH ¢l
7Q< - )\/CI + /I\/OH

1,2-epoxypropan 1-chlorpropan-2-ol  2-chlorpropan-1-ol
(10 %)

90 %)
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Reaktivita epoxidii: Kysele katalyzované otevirani epoxidu

- terciarni - mechanismus Sy1

terciarni  primarni

' 0.‘
He L A H HCl cl OH
O D M oon + X

HiC H
1,2-epoxy-2-methylpropan 2-chlor-2-methyl-  1-chlor-2-methyl-
propan-1-ol propan-2-ol
(60 %) (40 %)
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Reaktivita epoxidii: Kysele katalyzované otevirani epoxidu Reaktivita epoxidii: Bazicky katalyzované otevirani epoxidu
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,-’J —_— CE 2V,

H ™H

5"‘\ Br

B

r
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CH; CH; se VA Y o 1. ether H
; ; - /\ NN
. HBr . Br nevzniva cyklohexanol /\/\MgBr + — o
;s —— 0O—H —» < 2. H30
H H

Br’
8 ‘ Br
1,2-epoxy-1-methylcyklohexan CHy isCH3 H;C. (0) H
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N “VOH 9Q'

H o3H H

terciarni karbokation 2-brom-2-methyl- nedochazi  dochazi k ataku
\ stabilnéjsi cyklohexanol
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Crownethery Thioly a sulfidy

Slouc¢eniny s dvouvaznou sirou — formalné odvozené od sulfanu

L, Thioly — R-S-H — sulfidy — R-S-R’

E'O,- -_0] - skupina SH — sulfanylova (merkapto) — sufix -thiol
w X-crown-y SH cooH
H
18-crown-6-ether N s” SH
ethanthiol cyklohexanthiol m-sulfanylbenzoova kyselina
MnO, s~

3 CH;-S-OH
S\ 2 methansulfenova kyselina
SN )

dimethylsulfid  fenyl(methyl)sulfid 3-(methylsulfanyl)cyklohexen
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Disulfidy
Slouc¢eniny s dvouvaznou sirou — s vazbou S-S
Disulfidy

1
R S
alkyl(alkyl)disulfid
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Derivaty sulfinovych kyselin a sulfoxidy

Slouceniny se Etyfvaznou sirou

alkylsulfinova kyselina

O

alkylsulfinylchlorid

)
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alkyl(alkyl)sulfoxid

Derivaty sulfonovych kyselin a sulfony

Slougeniny se Sestivaznou sirou

\ 7/
alkylsulfonova kyselina R/S\OH

alkylsulfonylchlorid \\é/ R
R™Cl
N-alkyl alkylsulfonamid
alkyl(alkyl)sulfon O\\ 7

R/

~
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Slouc¢eniny s nabojem na sire
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trialkyl sulfonium trialkyl sulfoxonium
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Heterocyklické slouc¢eniny obsahujici siru v kruhu

thiofen Z/ 5
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1,3-dithiolan S\/S
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1,3-dithian

S _S
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Thioly - Disulfidy
- oxidace thioll na disulfidy
I2
2 R/S\H _ R/S\S,R + 2HI
Zn, H*
thiol disulfid
- disulfidy — v bilkovinach - sekundarni struktura — cystein - cystin
- pfiprava sulfenylchloridd
. Cl, ..
R/.S.\: :,R 2 . R/'S'\CI
disulfid sulfenylchlorid
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Thioly
- nepfijemny zapach,
- pfiprava:

er + Na*'::S:H — NN "Ngy + NaBr

1-bromoktan hydrogensulfid sodny oktan-1-thiol

/\:s: “NH, B
L

Y \f NN Nl
SR e s iy

1-bromoktan thiomocovina

alkylisothiouroniova sul

H,0, NaOH
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Sulfidy

- pfiprava — reakce thiolt s halogenalkany

/N;\ S,
©/" + H3C£I' — **“CHy 4+ Nal

benzenthiolat sodny fenyl(methyl)sulfid

- reakce sulfidd

7\ CHy

a A0
PEAN + HCHl —— 5N
dimethylsulfid trimethylsulfonium-jodid
- reakce sulfoxidd
[o] [e]
1] Y R
PN + H;C— — PN |
CH;
dimethylsulfoxid trimethylsulfoxonium-jodid
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Sulfidy

- reakce sulfidd
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fenyl(methyl)sulfid fenyl(methyl)sulfoxid fenyl(methyl)sulfon

o]
g
H3C” ** CH,

dimethylsulfoxid
(DMSO)
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Nukleofilni adice sulfonium-ylidi:
Coreyho-Chaykovskyeho reakce
- ptiprava epoxidu z aldehydu — reakce trialkylsulfonium-halogenidt
CH C] CH
5 CHgl @4 5 I NaOH ®% o
HsC™ CHs HiC'™ CH; ~ CHaSOCH,  HsC™CH, *+ Nal
0°C
:oD
5 CHs sulfonium-ylid (sulfuran) H
Scye)
H3c/S\CH2 <:I sulfoxonium-ylid
Q..
(@] 0 CHgy
g )e@
HaC ™ CH; + ©/u 1}~ CHs
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Priprava sulfinovych kyselin: adice
Grignardovych c¢inidel na oxid sificity
Br MgBr SO,H SO;Na

Mg 1.50,, ether
ether 2. H,0*

nebo
2, N32003)
mechanismus

£ N

R-MgBr + 0=S=0 —» R-S:

30

16. Karboxylové kyseliny a nitrily
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Dalsi reakce sloucenin siry
- oxidace thiolt

o
I Oy 0
SH S SN SN
©/ oxidace ©/ OH  oxidace ©/ OH oxidace ©/ OH
benzenthiol benzensulfenova kyselina benzensulfinova kyselina benzensufonova kyselina

- redukce sulfonylchloridt

Zn, H,0* - na thioly
Zn, H,O - na sulfinové kyseliny
Na,SO;, NaOH - na sulfinové kyseliny (Na soli)
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Dalsi reakce sloucenin siry

- vyuziti dithioland a dithiant

‘UNH‘ \L\A\H,

o 0 [/ \ o o
S. S

N\, N\, N\,
07 cH BF. 07 “cH . 07 “cH
RN 3 s Ra-Ni s

CH,CI, 0°C aceton
OH o \
s, S
OH OH _ HgCl, OH Ra-Ni
CH,OM, H,0 ethanol

©Mou
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Sulfidy

- pfiprava epoxidu z aldehydu — reakce trialkylsulfonium-halogenidd
o i
s NaOH -

s + CHJl ——> s R S _
HC™ CH, s HC™ “CH, cHsoCH, Hc~ “cH, * N
0°Cc \
o]
(CH;),S + 75%
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