e . - Js:tnnuov Dienes
Dlenes 1. Cumulative dienes -C=C=C-
+ alkene AlWUS:A 2 Wus: CH,=C=CH-CH, (1,2-butadiene)
mMsEoniouuu IUPAC CH,=C=CH, (1,2-propadiene or allene)
. suBowlou alkane ud>da _____ ne ooN
L . . _ ] 2. Conjugated dienes -C=C-C=C-

* 1AUADIAUCNUKUDUDOWUSEF CH;—CH=CH-CH=CH, (1,3-pentadiene)

e QuU_____ diene
. (DD S 3. Isolated dienes - C=C-C-C=C-

CH,=CH-CH,-CH=CH, (1.4-pentadiene)
BB iemiinn; Ty, % AR (CH3),C=CH—CH,-CH,-CH=CH-CH,
O ﬁ i 1 (o)
it “ a2 eptadene (2E 42)-3-chlorohepta-2,4-diene

UNnsewov Dienes

1. Hydrogenation

nistasgu Dienes

1. Dehydrohalogenation of allylic halides
Br
CH,=CH-CH=CH,

@ KOH / alc @
Pt H,

CH,-CH,-CH=CH,

2. Dehydration of alcohols
Pt | H,

CH,=CH-CH=CH,

HO-CH,-CH,-CH,-CH,-OH
H* 1,3-butadiene

CH3'CH2_CH2_CH3
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2. Halogenation (X,)

* Conjugated diene to Alkene

+ (og1v bromination of butadiene

1,2 and 1,4- addition of Br; to butadiene as a function of temperature

) H : i
Br. H : Br.
VAN —— 2 5'\)\/ : NN
3 -15°C i :
"kinetic control” 1,2 product: 60% 1,4 product: 40%
) § Br : :
: r ! Br. H
ANF i — 2 e U'\)\/ FINSNNg
3 60°C P ;
“thermodynamic 1,2 product: 10% 1,4 product: 90%
control" >
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2. Halogenation (X,)
* Conjugated diene to Alkene

» naln bromination of butadiene

1,2 and 1,4- addition of Br; to butadiene

W p Attack at C-2 W y

E
1 3 1 3

1 Attack at C-4

9,
Lo~~~

= Br
g |e— & '/l ™~ <)
1,4 product 1 3 al

1,2 product

"Sp2 prime”
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2. Halogenation (X.,)
* Conjugated diene to Alkene

» naln bromination of butadiene

* UsiNnuavnanaagnAdUAUIQg UKD
+ RArukndch bromide ion (Br) agindansusgiud
bromonium ion (C1-Br*-C2) Gloman:1ianmstaui C2
UINN31 C4 Svld major product Wu 1,2-product
* AQruknidgo Br trdaulnolduinndt thamssuiu C2 ua:
C4 Tawoa nu A Watgsuovlasvasvwaanadsviduch
fKrua major product 8v 1,4-product (more 7

substituted alkene) UAoulafiesni 1,2-product
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3. Hydrohalogenation (HX)

* Conjugated diene to Alkene

- dooghoua:znaln hydrobromination of butadiene

ﬂ Summary: Addition of Strong Acid To Dienes Can Result In
"1,2-" and "1,4-" Addition

L“—H<7
2
1 N f_. @E
: — -— Least stable
l H @ 2z alkene
U 4
H>(H\/ Attack at &-2 e
H1 ‘7.9_, _ Most stable E— #
W‘- = carbocation “1 2-addiion” H H
H H "Kinetic product”
resonance
hybrid B
L 50 ® | Antackatc4  H
Holobr, > H)(H\/\
3
LH H -~ ",4-addition"
Least stable Most stable
carbocation alkene

“Thermodynamic product”
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3. Hydrohalogenation (HX)
* Conjugated diene to Alkene
« dooghvoua:znaln hydrobromination of butadiene
+  USHNNUDOYNAWSOQNADUAUTQUR UKD
« Aruknich asusdudagilusUAdwavomudinskdalates
n31 (C2+) Glomano:iamstaui C2+ Taun 1ha major
product wuu 1,2-product
+ RRTUKNDEY asUsgudiuaousUnauluns:nin C2+ ua:
C4+ Aaxuatgsvovlasvasionanaaldudonikua major
product Tagwu31 major product 10U 1,4-product

(more substituted alkene)
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4. Diels-Alder Cycloaddition

+ conjugate diene MUNNSYINU alkene Tdwaawaltdu
cycloalkene

« Bon alkene WU{ASeTI dienophile (electron lover)

new o bond

’ 4
ZL/):\E:Z_. O
3\\_-/ 2

4 AN

diene  dienophile new o bond

+ C,ua: C, vov diene ua: C uov alkene thams rehybrid
01N sp? 10U sp3 IWoIiaWuUs:LGIIUNAOWA

. 10
+ C, ua: C, uov diene 1fianms rebybrid o1n tWalfiawus:Atu
WaaWa

10
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4. Diels-Alder Cycloaddition
+ dwn dienophile Grijunuftdu electron-withdrawing

group »:MKUFNSeNansaialdiSouatinanaagw

+ (opghvo
Diels-Alder cycloaddition
= COR COR
A
| —
electron-rich diene electron-poor alkene
in the s-cis conformation "dienophile” acyclohexene
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4. Diels-Alder Cycloaddition
s WUURNKQ

1. DOLTYUTASLASTIVNANA

COoOMe
- 150°C, 16 h
. =%
B8 %
X COOMe

2. oinlAsvasvvovwaana dvldonaisavdu (I Kéo II)

~ 0O
/ I il "

Waawa

11

12



Googvuov Dienes
910SSsUBIa
+ Wu polymer uov cis-isoprene
* cis-isoprene #o IUPAC Ao cis-2-methyl-1,3-butadiene

+ UfjiSen polymerization Wuuuu 1,4-addition

H;C H
3 \C—C/
/ .
HZC/ \CHZ
cis-isoprene
H;C H
’ >C:C< Hy H,
—c CmnC /C B
Hz Hz c——C
HiC \HF

natural rubber (polyisoprene)

3}
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VAVLASIKA

gnodoiasiKlasn>Udaudaiawidd ualagn>Udndununmu
domsdagua:Mmsdnnsau wa:dldafiosmMwnIvAIUSDUFONI
€1usssuBIQ

A2DENY &IVIVLASIEK neoprene
Monomer Ao chloroprene (trans-2-chloro-1,3-butadiene)

LNaUNNSeN polymerization wuu 1,4-addition

e=¢ H QL CHr
/ \ / —— C=CH
H fC=C\ Cl/
Cl H
chloroprene polychloroprene

13

14




