Chapter 5 & 6.
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. The Butylenes
- the butylenes and butadiene (C4’'s) : by products of refinery
process and of the production of ethylene.

- See Table 9.6 for structures (p.121)

CH3;—CH,—CH=H, 1-butene
H
\C1<_1 2—-butene
43 CHs; cis—butene
C{b
C 2—-butene
H/ CHs; trans—butene
CH;—C=CH, iIsobutene, isobutylene
Ha 2-methyl propene
CH;CH=C=CH, 1,2-butadiene
CH,=CHCH=CH, 1,3-butadiene
. h—butenes : straightchain, carbon structure c-C=-C
. isobutylene : branched—chain structure c-C=
C

. h—Buteneld 000



(1) 2-utanol (sec—butanol)
CH3—CHOH—CH,CHj
- produced by sulfuric acid esterification of the n—butene (see
p.123)
@ao)
methyl ethyl ketone (MEK) OO0 OO

0
CHg—u—CHg—CHg
(2) Methyl ethyl ketone

0 Produced by the dehydrogenation of sec—butanol

O
CH3CHOH-CHo-CHz = CH3—C-CHsCHg + Ho
0 Produced directly from the n—butenes
2 CHg-CH=CHp-CHg + Op— 2 CHg—C-CHz—CHs
|
@oO)oooo ooeolvent)yd O0OO.
(3) Acetic acid : CH;COOH
Oxidation of acetaldehyde
Carbonylation of methanol

Oxidation of butane

O 0O O 0O

Catalytic oxidation of n—butane
CH3;—CH=CH-CH3; + 20, —=2 CH3COOH
(4) Acetic anhydride (ketonell OOOO OO0O)

’7 2 CH3COOH —=CH3;CO0O—-CO—-CH3 + H,0



~ (netreaction) p.126 00O
(0 0O) aceticacidester 000 OO
[ CH3COOH —=CH,=C=0 + H,0
CH,=C=0 + CH3COOH = CH3;COOCOCHS;

(6) Maleic anhydride :
0

C|J|H—C/<
— /
CH—C N

O

O

[0 Oxidation of butane (see p.67)

0 Oxidation of benzene and n—butene (see cahp.10)
@)

7
CH—C\
CHz-CH=CH-CH3 + 30, —> %+ 3Ho0
CH—C,
N\

o]

@o)

— used to modify plastic properties (copolymer OO 0O O0O)
. Isobutylene
. Heptanes
. Butadiene :

[0 Hexamethylene diamine (HMDA)
butadiene —dichlorobutenes —=HMDA
HoN—(CH3)s—NH,

({J O0) HMDA + edipic acid —=nylon—66
HOOC(CH,),COOH
0 Adipic acid



CH,=CH-CH=CH, + 2 CO + 2 H,0 —>HOOC(CH,),COOH

(CO)Nylon-66 000 OO
——HC~-CCHp)4~CONH-(CHz)g-NH)7—

0
0 1,4-butanediol : (HOCHZ—CHZ—CHZ—CHon)
CH,=CHCH=CH, + 2 H,0 —=HOCH,-CH,—-CH,—-CH,0H
(U O) Tetra hydrofuran (THF) OO : 00O

Ho
CH—C
| >0
H—r=c"
Ho

0 Chloroprene (2—chloro—1,3-butadiene)

Csz—CH:CHZ
|

— produced from butadiene by chlorination
— produced by addition of hydrogen chloride to vinyl
acetylene,
HC=H.c——c=cH + HCI —=> CH2=CCI-CH=CH>
(d O) rubber : polychloroprene
(excellent resistance to oil, solvent and ozone—

cracking)



