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130C?
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the difference in
the stabilities of the
carbocations

Progress of the reaction
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Dehydrohalogenation of Alkyl Halides
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/
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0
1
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C
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| Cll - C—=C
oLl Gaagllgli e B H X / \
1> Br > Cl <iiali Jelis X=Cl, Br,I
alkyl halide alkene
A/alc. KOH A/alc. KOH
CH3 CH2CH2'C| _— CH3CH:CH2 — CH3CHCH3
Choropropane propene Cl
n-Propyl chloride 2- Choropropane
A/alc. KOH
CH; CH, CH,CH,-CI —— CH3CH,CH=CH,
1-Chorobutane 1-Butene
CI
A/alc.K
CH3CH2CHCH3—> CH3;CH=CHCH; + CH3CH,CH=CH,
2- Chorobutane 2-Butene 1-Butene
80% 20%
:T_'.I—I3 lT-‘-Ha
CH,—C—CH; + HO  —— CH,—C-—CH; + H,O + Br
l|3 . 2-methylpropene
I
tert-butyl bromide
e e e
CH,CCH,CH; + HO™ 0 CH;C=CHCH; + CH,=CCH,CH; + H,0 + Br
| 2 2-methyl-2-butene 2-methyl-1-butene
Br 70% 30%

2-bromo-2-methylbutane
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Mechanism of Dehydrohalogenation
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1

mechanism of the E1 reaction

CH; C|TH3 (EH_;
slow fast
CH,—C—CH, * CHyp C—CH; — ., CH,=C—CH; + H;0"
the alkyl halide = D) .
dissociates, forming Br H»\_I + Br
a carbocation

HEO: - b
the base removes
a proton from a
B-carbon

sacldll g allgll o Elimination E, Osilija Oasdiall Gdall 2
Baclal) AL AuY) ol (il g B -Elimination Wi gdga (e cidall
L X Jualil ga (cpasigd) 30N Abalal) @ (s sl 3 saall) B Gugeutal) 33 (e
AMEL) A o) g @S (el Al dgdead) sdag dagadall Bl (neSiy
. OsSMY) 0 oSt oy 4da g Transition State T.S
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mechanism of the E2 reaction

HO™
[aprotonisl—__ | O L
CHE_C|1_CH1 e CHEZC_CH_;- + H:O 0 BI"_

¥
Br = Br is eliminated |

(doasl ) culal) Jd e X cawaig OH J8 (e HY e afy Eua
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a base — BT I—Il 7

T Ty W
RCH—CHR
_lf -
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¥

Br

r A | -
B-carbon
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s A gaall JSIY) aaalae oy Ad) Gus (JiSIY) L3a £ g Gaallgd) £oi ) JuSIY)
bl Juadedil) iy, CuSIVY 138 (oSS Auad 313 (Aa gadall B paY) ) CpsIY) ) lal

relative reactivities of alkyl halides in an E2 reaction

most reactive — RI > RBr > RCl > RF = least reactive |
Primary alkyl halide E2 only
Secondary alkyl halide E1l and E2
Tertiary alkyl halide El and E2

relative reactivities of alkyl halides in an E2 reaction

tertiary alkyl halide = secondary alkyl halide = primary alkyl halide

R
RCH-.CR RC]—IE(l:‘.I—IR RCH-,CH-,Br
l Br l Br l
R
I N
RCH=—CR W RCH=—CHR RCH=—CH->
T i ry I A1 L
| three alkyl substituents |/ | two alkyl substituents one alkyl substituent |
2 B-hydrogens |Cl | 3 B-hydrogens ‘ Ldisubstituted | monosubstituted |
. WY Fd )
"-\{ y ¥ )‘V/
CH,CH,CH,CHCH; + HO™ > CH;CH,CH=—CHCH; + CH;CH,CH,CH=—CH,
2-chloropentane 2-pentene 1-pentene
67 % 33%

(sl ) B glarial) ALY S Ciadla cpa Cpa ol A e a3

Dehalogenation of Vicinal Dihalides

Ghe Ao Quilaie b J Jelill) Gaay Gua Jelll) 1 (2 Zn Gma A aladiey
((Cal) phaes (0 4 ) dda galdill oy 3 ZnX, OmaUdl LI (S S el
Ca dlle daja Jay ((Gmasd) ) ganall Juadll plad) yaad a%y g qudal) Jid o

(B o DA ) Anti Agdall A A A

Dihalo-elimination

\_’C—C\/— “n \C=C/
X x
Zn —X Zn... X
5 | NN
—C=C = — —C—C - — C=C + ZnX,
G " N
X X
T.S
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Zn
Acetone

CH3—CH—CH—CH; CH3—CH=CH—CHs

Br Br

Reduction of Alkynes (<lidiuy)) cllsty) JI5Es) 4

(Hy ¢ dsn 1 Al ) Baalgdghiy —C = C — <y J3EA) oL agheall (a
¢33 (Hp 0adse 2 Allal) oighin sl —CH = CH —  <USi) ¢p 688 ) 33

e A Jalad) £ g8 I Taliia) —CH2 — CH2 — <llsty) ¢ o5
(CiS) Apewdia &l yragl) gidy o) OSay LSV 1) Baa) g8 ghdy clilsty) J) 3540 o) Las
NaBH, Lindlar Catalyst <idls aladiuly ((syn ) daslgdga ( H, 4Ll dileny
Na or aliiul (anti) osblite guiga e Hy 48L&l &leny (trans ) <iomagl)l

Li in NHs
Pt, Pd, or Ni
CH,CH,CH,C=CH + 2H, CH,CH,CH,CH,CH,
1-pentyne pentane
— Pt
CHy-C—C—CH,4 Tl- CH3—CH=CH—CH,4
2
Lindlar CH; CH;
CH;C=CCH; + H, —=wlyst c=C
2-butyne H,f \‘H
cis-2-butene
_ HzC, H
CH;C=—CCH; —ua et c—c
2-butyne = CHs
trans-2-butene
Q:ubﬁj z\.lu.u\

Al S pal) (e S A ) Al Jae ) ¢

2,3-dimethyl-2-butene , 3-chloropropene , cis-2-methyl-3-heptene

2,4, 4-trimethylpentene , 3-hydroxy-1-butene , 1,2-diiodo-2-hexene

1-chloroethene (vinyl chloride) , isobutylene

¢ udigl) ALl Jledal e B alal AUl s yall (Cis , trans ) @lsag ) i) s

1,1-dichloroethene ,2- Butene , 1,2-Dichloroethene , Propene
1-butene

¢ AUl Gt clade Ga HX Al o (e 4 gSial) il dpilial) faal) GS) 5
1-bromohexane , 1-bromohexane , 1-bromo-2-methylpentane

¢ 2-hydroxypropane (A=ssdl Jsasll (m propylene ) sdaad ci¥alaa Gis) : (u
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