Acetylene

Alkyny

https://en.wikipedia.org/wiki/Acetylene

wiki

https://www.wikihow.com/Set-Up-an-Oxy-Acetylene-Torch

https://fractory.com/gas-welding-explained



Alkyny - klasifikace
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ethyn terminalini alkyn interni alkyn
(acetylen)

Alkyny — nazvoslovi (pripona —yn)
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Molekulové orbitaly — vznik trojné vazby C=C
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Electrostatic potential map of
Example of the wbonds in ethyne ethyne (red = high electron density
and blue = low electron density)
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https://www.studocu.com/en-us/document/boston-university/organic-chemistry-1/reactions-of-alkynes-key/1680216
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Karbid vapenaty — karbidova lampa

ca(c=c) +2H,0 » H—C=C—H + Ca(OH);

3/2 O,

2 CO, + H0

https://www.google.com/search?sca_esv=577421072&q=carbide+lamp&tbm=isch&sou
rce=Inms&sa=X&sqi=2&ved=2ahUKEwiAh5zPw5iCAXWUgfOHHaVIADIQOpQJegQIDRAB& https://camachem.com/en/calcium-carbide.html
biw=1280&bih=563&dpr=1.5#imgrc=HbqlB_RsgffMJM

2000°C
CaO+3C » (CaC, +CO




Prumyslova vyroba acetylenu

C ’ + H, » H—C=C—H + kapalné a pevné produkty
(uhli) cca. 33%

Acetylene

= |

Water —e
Calcium carbide—=

Scrubberi

Cacwum 11
Hydroxide l

Waste

https://www.acetyleneplant.net/technology/about-acetylene-gas/



Priprava alkynu — eliminacni reakce

Eliminace halogenvodiku s alkylhalogenidu a alkenylhalogenidl - silnou bazi
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Motivy alkynt
v prirodnich latkach

Org. Biomol. Chem., 2021, 19, 10259-10287.

HO"
(1R, 3S)-Sistodiolynne
Sistorema raduloides

Selaginpuvilin C

(-)-Tricholamenyne A Selaginella species

WCl
Phorbeside A1
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Thiarubrine C Fischerellin A O
Rudbeckia hirta Fischerella muscicola
HO,CC4Hg
Ho ©
= —_— =
Caryoynencin Callyspongynic Acid S
Pseudomonas caryophylli Callyspongia truncate
i C7H15
HO
Falcarinol Siccayne Foeniculoxin
Carrots & red ginseng (Helminthosporium s:ccans) Phomopsis foemculr



Motivy alkynt
v lécCivech

Org. Biomol. Chem., 2021, 19, 10259-10287.

Efavirenz
Treats HIV/AIDS

O\Sugar
MeO

Calicheamicin
Anticancer

Terbinafine
Antifungal drug

Mavoglurant
(MGIuRS) Antagonist

Tazarotene

treats Acne vulgaris

and Psoriasis

Mifepristone
For abortion
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Reaktivita alkynu

Reakce trojné vazby
(adice)

J

R—C=C—H Reakce koncové C-H

(deprotonace, alkylace......



Terminalni alkyny: Acidita

Relative Acidities of Alkanes, Alkenes, and Alkynes

H3C_CH3 < ch= CHZ < HC
Hybridization: sp? sp?
pK,: 50 44

CH

sp
25




Deprotonace terminadlnich alkynu (a jejich reakce)

Deprotonace:

R—C=C—H + CH3CHyCH,CHoli
(BuLi)

R—C=C—H + NaNH,
Alkylace:

R—C=C—Li + Br—CH,CH,CH;

primarni

e,

sekundarni

-

R—C=C—Li

R—C=C—Na

+ CH3CH,CH,CH,H

R_CEC_CH2CH2CH3

D

sekundarni
a terciarni alkylhalogenidy
podléhaji eliminaci
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Deprotonace + alkylace - organicka syntéza
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Dalsi reakce terminalnich alkyn

Sonogashirova reakce (coupling) — priprava aryl-alkyn

CUI, Et3N

Br Pd(PPh3),
R—C=C—H + \© > R—CEC@

Glaserlv coupling — pfiprava diacetylent

CuBr, O,, amin
R—C=C—H R—C=C—C=C—R




Adice halogenovodikU

R—C=C—H

Adice halogenu

Adicni reakce na alkyny

R—C=C—H

HBr Br HBr Br
> R-C=C-H - R=C—C—H
CH3;COOH 0 Br h
\ HCI Cl
— > 4)=(7
\ NH,CI, AcOH H
Br2 Br H Br2 ?r ?r
> >=< » R—C—C—H
CH2C|2 R Br CH2C|2 I |

Br Br



Radikalova adice HBr na alkyny — neprobiha podle Markovnikova pravidla

Br

HBr, ROOR
/\/\ r > W + WBr

H

H 74%

1-hexyn cis a trans-1-brom-1-hexen



Hydratace alkynl katalyzovana Hg?*

R—C=C—H

H,0, Hy,SOy4

HgSO, ¢H

|
R—C=(|3—H
H

Keto-enol tautomerie
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=C—H

Mechanismus hydratace alkynu
R—C




Hydratace alkynu — syntetické vyuziti

H,0, H,SO,

HgSO, —\_\
\ -
terminalni alkyn methyl keton
H,0, H,SO, o

symetricky interni alkyn

H,0, HySOy4

—\ HgSO O
— : y —\_<_ +

nesymetricky interni alkyn




Hydroborace alkyn

hydroborace oxidace
H,O,, H,O i ]
H BH 2ma 2 H OH
_ 2 BH3 |1 pH 8 |
R=C=C—H » R—C—C—H » | R-C—C—H [—>
THE |1 |
H BH, H OH

terminalni alkyn - -

HzO H,SO4, HgSO, hydratace
(podle Markovnikova)

pentan-2-on

\ _— (keton)

VS.
pent-1-yn \
1. BHj3, 2. H,0,, H,O N hydroborace
H (proti Markovnikovi)

pentanal
(aldehyd)

H O
R—é—g—H
!
aldehyd



Hydroborace alkynt

R—C=C—R

interni alkyn

—

BH3

THF

A

H202, Hzo, B

>=< NaOH>

1. BH3, 2. Hzoz, Hzo, NaOH

>




Redukce alkynti
Katalyticka hydrogenace

2 H,, Pd/C H
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Katalyticka hydrogenace - Lindlar

A Lindlariv katalyzator
H,, Lindlar kat. A o o
\N - H 5% Pd/CaCO3, Pb(OAc),, chinolin
) O
cis-alken N/
Z-alken

Redukce alkalickym kovem v kapalném amoniaku (Birchova redukce)

, H
Li, NH5
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Birchova redukce - mechanismus

Mechanism of the Reduction of Alkynes by Sodium in Liquid Ammoni:

STEP 1. One-electron transfer

Alkyne radical anion

STEP 2. First protonation

R H

1 'ﬁiH:

Ril S

Alkenyl radical

o Y %,

R
i

B

Druhy transfer elektronu je rychlejsi nez cis/trans
izomerizace alkenylového radikalu.

STEP 3. Sccond one-clectron transfer

STEP 4. Second protonation

n\(._‘(‘/R | 1 R, \(.__:(./ +  ~:NH»
A S

D

Finalni alken je stabilni vici redukci.



Oxidativni stépeni alkynt

KMnO,, H*

R———H ' g R_COOH +CO2
KMnO,, H*

R—————R > R-COOH + R'—COOH
KMnO,, H*

CH3(CH2)1O —— (CH2)4COOH > CH3(CH2)1O_COOH + HOOC_(CH2)4COOH



