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chapter 7. ALKYNES

An sp
hybridized
carbon

(13_”% 1.06 A
H r:%c H
1.20 A

a triple bond consists of one
ad bond and two n bonds
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NOMENCLATURE OF ALKYNES

3 2 R
HC=CH EH;EHEE CH CH,CHC=CCH;

Systematic. ethyne 1-butyne 4-methyl-2-hexyne
Common: a-:et:.rlene ethylacetylene sec-butylmethyl-
a terminal alkyne acetylene

In common nomenclature, alkynes are named as
‘substituted acetylenes’

Both ethyne & acetylene are acceptable names for C,H,
3


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Lowest possible number, regardless of which
functional group gets the lower number

, .- .

7 6 5 4 3 4 5 67
CH;CH=CHCH,CH,C=CH CH, =CHCH,CH,C=CCH;

5-hepten-1-yne 1-hepten-5-yne
not 2-hepten-6-yne not 6-hepten-2-yne

because 1< 2 because 1< 2

CH-CH-CH-CH;
CHE —E‘HE‘ HC = CCH;
2 4
3- butyfl 1- hexen-ﬂ-yne
3 4 56 G 5 4 3 3
CH CH= CHC CCH, HC= EE‘HEEHEEH CH’:
2-hexen-4-yne 1-hexen-5-yne
not 4-hexen-2-yne not 5-hexen-1-yne

The same low number for both directions, lower number
for C=C
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PREPARATION OF ALKYNES

Sources of acetylene

sO0—=20 100

CaO + 3C - > CaC, + CO

Calcium oxide Carbon Calcium carbide
(from limestone) (from coke)

— e

—

:
Ca " ||l | + 2H,O — Ca(OH), + HC=CH
C

Calcium carbide Calcium hydroxide Acetylene

5


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Alkynes by elimination reactions

3NaNH,
NH;

A 4

(CH,);CCH,CHCI, - (CH4),CC=CNa

(not 1solated)

~s (CH.):CC=CH

<l

CH,(CH,);CHCH,Br— > CH;(CH,),C=CNa

‘ (not 1solated)

Br
5 CH4(CH,),C=CH
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REACTIONS OF ALKYNES

Acidic 'hicvirogen

RC=CH + “NH, — RC=C + NH,
amide ion acetylide ion
stronger acid | | stronger base weaker base weaker acid
RC=CH + HO™ —— RC=C"  + H,O
hydroxide anion acetylide anion
weaker acid weaker base stronger base | | stronger acid

bace %EH_aEHf > H,C=CH~ >H,N~ > HC=C >HO >F~
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//—\«D

R—C=C{ Na + R'CH,Br —=R—(C=C—CH-R'
19 Alkyl halide

N, D nucleophilic
— ~C—Br — RC=C—CH-HR'
RC=C3 Y substitution ?
Na© H Sn2
1° Alkyl t
halide _ _
Only for primary alkyl halides
H
7 ™H E"f:' X
RC=C3 { BN = RC=CH +
wJ[.'-[E?r' E2
H / R'CH=CHR"
Rll

2% Alkyl halide
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Additions of hydrogen halides (Ag)

H
B HBr v
CH;CH-.C=CH * CH.CH-C=CH ——
1-butyne Br
lfr H
|
CH;CH-.C=—=CH

2-bromo-1-butene

electrophile adds here

Br / Br
| HEBr
CH;CH,C=CH, > (CH;CH,CCH;

2-bromo-1-butene Br

2,2-dibromobutane
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Additions of halogens (Ap)

~:|?1
cl
CH;CH,C=CCH; -5~ CH3CH,C=CCH;
2412 ] | i
Cl Cl Cl
cl, B
cHEEIEfEH3E?H3E CCH;
Cl ClI
Br
CH-.C=CH Bra_, cH f.:|*=t:H
Br Br Br
Brz . L
Ch CH,C—CH

Br Br
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Additions of water — hydration reactions
H,S04

CH,C=CCH; + H,O
& N0 I
Markovnikov’s rule CH,C—CHCH; =" CH,C—CH,CH,

an enol a ketone
tautomerization

Terminal alkynes are less reactive than internal alkynes,
need Hg?* as a catalyst

_ H,S0,
CH;CH,C=CH + H,0 —’c5
OH 0

|
CH,CH,C=CH, — CH;CH,C—CH;
an enol a ketone 1
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Additions of boran — hydroboration & oxidation

H;E\ ;:*.H_;i
3 CH,C=CCH; + BH; THF} C=C
/ A"
H B—R
H;C CH, 1';1
HO-, H;0; \C -::*"f
H0 VAN
H OH
an enol
|

|
3 CH;CH,CCH;
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Regioselectivity

Markovnikov’s rule

|

o
H20, H;S0, . -
/ HgSO, > CH,C=CH, — CH;CCH;
a ketone
CH,C=CH

OH "T'li'
s, 1. disiamylborane
2. HO, H,05, H,0

1

Anti-Markovnikov 13

» CH;CH=CH — CH;CH;CH
an aldehyde
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Additions of hydrogen — hydrogenation

H
CH;CH,C=CH —2— CH;CH,CH=CH,
Product iS‘ alkyne alkene
alkane H
2
s CH;CH,CH,CH,
alkane
Product is (H\F‘\ /
alkene 2
CHiCH,C=CCH; = C=C
2-pentyne catalyst CH.CH, CH,
cis-2-pentene
CHy M
N Li
CH,C=CCH, m::::liiq;"’“ =
2-butyne _78°C H CH, |,

trans-2-butene
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Ozonolysis of alkynes

I I
RC=CR’' ———> RCOH + HOCR’
CH;CH,CH,CH,C=CH ——> CH,CH,CH,CH,CO,H
I
+ HOCOH , CO,

Ozonolysis used to be employed in structure
determination, but has been superseded by
spectroscopic methods

15
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Polymerizations

HC=CH + HCl] —— H,C=CHCI

polymerization

vinyl chloride

a monomer
CH,—CH+
. poly(vinyl chloride)
Cl PVC
- a polymer

HC=CH + HCN —— H,C=CHCN

polymerization

acrylonitrile
a monomer

CH,—CH- poly(acrylonitrile)

{lJN Orlon™

— a polymer

16
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