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B — Eliminations
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Alkenes

Nomenclature of Alkenes, Basic Physical & Chemical Properties



Alkenes in Nature

O
” )\/\)\/\ W
/\/s\s/\/ X X OH =3 = Z =

Allicin Geraniol a-Farnesene
Responsible for Isolated from roses Found in the natural waxy coating
the odor of garlic and used in perfumes on apple skins
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Alkenes in Industry

o [P =
Polyethylene Ethylene Ethanol
0 ~"
0]
)J\ Ethylene |>
H dichloride
Ethylene
Acetaldehyde l oxide
Zal l
o Vinyl
)L chloride HO_"oH
OH
. . Ethylene
Acetic acid l glycol
Pe
PVC

(Polyvinyl chloride)

g&g/ /-\\(j*

Polypropylene
OH

N

Isopropyl
alcohol

l

@)

PN

Acetone

Cumene
0]

BN

Propylene
oxide

|

OH

HO

Propylene
glycol



Nomenclature of Alkenes

o M IR HY fip
- BRI EESHREABIER
 FBRIBHIE B (ane) iR -ene

N N

Pentan Pentene
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Nomenclature of Alkenes

IR R AV &R ICHE(E A

A

Parent = octane

Parent = heptene



« FRICfLFET, WENFSER=5H/)

Correct Incorrect

wWEE, BRZRIVENARE, ZREECHRENFEIF



Nomenclature of Alkenes

s LU AMar 2] (BHEFR—)

5,5,6-Trimethyl-2-heptene
or
5,5,6-Trimethylhept-2-ene

BN E RS A G £ 52 A RAVEIE
AT AR [ 3% (-ene) BRI



Nomenclature of Alkenes

A

AV

(LS AT S

=
F NH,
Z

_>_<NH2
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Nomenclature of Alkenes

* Practice: provide a systematic name for each of the following compounds:

(E)-3-methyl-3-hexene

(E)-3-ethyl-4-methyl-2-pentene
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Stability of Alkenes

AN

o INRMIE AN F T

>

Cyclopropene

Bz T A BY

| [ @

Cyclobutene Cyclopentene Cyclohexene

B I X¢F3~6/1\E£E’\Jfﬂfﬁé5§iﬁ

7 2 B R B ¥RE/ZFD cis-/trans-M

V)
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Stability of Alkenes

* Bredt’s rule

“...it is not possible for a bridgehead carbon of a bicyclic system to possess a C=C

double bond if it involves a trans T bond being incorporated in a small ring.”

This compound is not stable This compound is stable
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Stability of Alkenes

s RN GREFAE

trans-2-Butene

Steric strain
f\

cis-2-Butene
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Stability of Alkenes

A e B0, ——  4CO, + 4H,0 AH° = —2682 kJ/mol

/7 \ + 60, —— 4CO, + 4H),0 AH° = - 2686 kJ/mol

i . + 60
skdimol = > &

Enthalpy] @ | ——foe———q———— -

V¥ —2682
b kJ/mol

4CO, + 4H,0




Stability of Alkenes

s SR ERE

Monosubstituted

Increasing stability

=

Disubstituted Trisubstituted

hyperconjugation

e

Tetrasubstituted
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Stability of Alkenes

* Practice: arrange the following isomeric alkenes in order of stability:

N

17



Stability of Alkenes ‘

Disubstituted

A

Most stable

Trisubstituted

Least stable
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B — Eliminations

E2 Reactions, E1 Reactions



Elimination Reactions

* JHFRR R

X
\

—

C_
/

\

H

a B/
C—

C?Base R \C:C/ 0
/ 0\

& J9iHRR T BALRYH
P AR Y B-THRR 2

H—Base

+
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Elimination Reactions

o [B]: B/

i

T 7R 3

Nucleophilic attack

Loss of a leaving group

Proton transfer

Rearrangement

H\®/H

T = T e
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Elimination Reactions ‘

* Possible mechanisms

A concerted mechanism

Proton transfer

. - / N / )
E2 reaction C—C— C=C + H—Base + :X:
X\ / 0\
Loss of a
leaving group
A stepwise mechanism
Proton transfer
Loss of a leaving group
s \ p,H/\:Base L ® ..O
\/C_C\ ®C—C— C=C + H—Base + X
Xy /\ /7 N\

+ :X



E2 Reactions

e What is E2?

Elimination Bimolecular

Rate = £ [alkyl halide] [base]
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E2 Reactions

e The E2 Mechanism

Proton transfer

/\@
\\C C/ :Base
/ \\ A base removes a proton
X<> from the B position of

the alkyl halide, causing
Loss of a the loss of a leaving group
leaving group (and formation of a C—=C bond)
in a concerted fashion
(simultaneous)

C
/

C

_|_

H—Base

_|_
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E2 Reactions

* Practice: identify the base and substrate, then draw a mechanism for the
following E2 reaction:

(O o, ()
NaOH
_—

25



c 2R M MSS2HH R

Rate of reactivity

7

H H H,C H HsC CH;,

X

H;C Br H;C Br H;C Br

Primary Secondary Tertiary
(1) (2) (3)
Substitution Elimination
, Hydroxide functioning as a nucleophile ' Hydroxide functioning as a base

-
Hmm HQ? H}LG

A tertiary substrate is too sterically hindered. A B proton can easily be abstracted
The nucleophile cannot penetrate and attack. even though the substrate is tertiary.




E2 Reactions

s RNATE

Potential
energy

Reaction coordinate

A 4
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o WESREBMRR N GANTF+s1N1FIEF])

E2 with a E2 with a E2 with a
primary substrate secondary substrate tertiary substrate

Potential
energy

Potential
energy

Potential
energy

Reaction coordinate Reaction coordinate Reaction coordinate

RS MRS R
FERRI BRI S, JESEEEAR
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E2 Reactions

* Practice: arrange each set of compounds in order of reactivity toward

an E2 process:

Y Ot O e Ut
(a) (b) \)\ /\/\C|
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E2 Reactions

e B2 & [ Y X 3R BE T (regioselectivity)

Py
Br
2898
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E2 Reactions

o ¥LIRFK K (Zaitsev)FEHPFNE K = (Hofmann) Z=H——F/ J1F vsB 15

>§/ S )\/ /l\/

71% 29%
Zaitsev product

)3/ )fo&)\/*)\/

28% 72%
Hofmann product
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E2 Reactions

« X{LPEBYIRE F T4 A D BUR 12 (Hofmann product)

w g
%g: O \rY N

Potassium tert-butoxide Diisopropylamine Triethylamine
(t-BuOK)
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E2 Reactions

s RAFIEH SN NFEH

Potential
energy

C+D

—
Reaction coordinate

WA= c+DAF|(zaitsev product)

W= : E+FAF|(Hofmann product)
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E2 Reactions

» TEIFEITE2 i B2 X e 44 FO 32 0

ZAITSEV HOFMANN

|X]
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E2 Reactions

* Practice: identify the major and minor products of the following E2

reaction:

Cl

NaOMe ,
— >
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E2 Reactions ‘

Cl

T E afir
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E2 Reactions ‘

—
Abstracting a proton from These two drawings
either of these two positions represent the same product

affords the same product

L\ C
E—
Abstracting a proton ...affords
from this position... this product
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E2 Reactions ‘

Trisubstituted Disubstituted
(Zaitsev) (Hofmann)
Cl
NaOMe
S _|_

Major Minor
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E2 Reactions

o E2 & N B9 M IR FE T (stereoselectivity)
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E2 Reactions

R INIGEREERE -

Potential
energy

RNF+NNIFFF

trans

—
Reaction coordinate
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E2 Reactions

« B2 MBI E —14 (stereospecificity)

NaOEt
—_—

Me

REER—M~=4

(RRE7=4)
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E2 Reactions

» ZEIHRES, LT R F U E R

/Br
] I,
H %

These four atoms (shown in red)
must all lie in the same plane

TR B KRR T RIpHEE S



E2 Reactions

« I\

7

~

ISl

Br

Anti-coplanar

Br

Me Ph
t-Bu~” H
H

Anti-coplanar
(staggered)

= I i
=
=
=
=
-

(anti-coplanar) 5 Izt

Rotate the

C—Chbond_
> -
M

HBr

t-Bu—
Me
Ph H

Syn-coplanar
(eclipsed)

ISl

e

5

Ph =

(syn-coplanar)

H

() &
ALY
vy
I -

Syn-coplanar

W

Phenyl

RALFEARXNN, HrEER

43



E2 Reactions

cE2RNARIIS

ISl

Br

Me Ph
t-Bu” H
H

Anti-coplanar
(staggered)

iH PR

Elimination _

M
t-Bu

=

H

Me

t-Bu

Ph

H

44



E2 Reactions

A

AV

AT —1EREENE—THIIE.

R Br
Ru.\ «
:.3 Z 'R
H R
R1 Br R1 R2 H Rz
H, o Base > . < + > <
B 2, R2 -
H 3 H Rj R, Rj

BLIAMHEY, AWM~ (RNABEBIFE—M)
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E2 Reactions

o XSRS MAFERFEESIIFE T

* Regioselectivity: a reaction that can produce two or more constitutional isomers

but nevertheless produces one as the major product.

» Stereoselectivity: a reaction in which one substrate produces two stereoisomers

in unegqual amounts.

 Stereospecificity: a reaction in which the (stereo)configuration of the product is

dependent on the (stereo)configuration of the starting material.

46



E2 Reactions

Stereoselectivity

Stereospecificity

* In a stereoselective E2 reaction: The substrate itself is not necessarily stereoisomeric; neverthe-
less, this substrate can produce two stereoisomeric products, and it is found that one stereo-

isomeric product is formed in higher yield.

* In a stereospecific E2 reaction: The substrate is stereoisomeric, and the stereochemical outcome
is dependent on which stereoisomeric substrate is used.

47



E2 Reactions

* Practice: identify the major and minor products for the E2 reaction that occurs
when the following substrate is treated with a strong base:

48



E2 Reactions

Me H

P H Cl

A;¢ syn-coplanar Et
RBE—1B-H Observer {BCIFAHALF =S H S |
AN ZEEXEFEM EEUARKNEFTEHFITRN
H
Me H Me H
—
H Cl Cl

Et Et



E2 Reactions

Me

Cl

Et

t-Bu

Base

Me

t-Bu
Et

Me. ~
w)\t-Bu

Et

50



E2 Reactions

« 2R EME2THFR R M

Cl

Not
observed

ol



E2 Reactions

- 83 IR SRR

Cl H Cl
; 7‘ H H
H H
H H
When Cl is axial, When ClI is equatorial,

it can be anti-periplanar it cannot be anti-periplanar with any
with a neighboring hydrogen atom of its neighboring hydrogen atoms

f

52



E2 Reactions ‘

Only the two hydrogen atoms shown in red
can participate in an E2 reaction

B SIGH AN H _EBHES
Al STRKE2;ERR

This compound will not undergo
an E2 reaction

BALSLGHY /e NI _E FoHET
NBESTRE2HBR
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E2 Reactions

o LGAL

ZHIRAILGAL TASERT IR E

-ATE FRESE AT AVAR E

\\\\‘\\“ : C I \\\\‘\\“

MREINCIRE2 R M HIRE

vy
'Cl

Neomenthyl chloride Menthyl chloride

. f A
Cl ~ W -

Cl

More stable Cl

ASEHILG AT LASERKE2 ) N2

More stable
ZYIFRRILGAL TESRTERAE
SRT.... . EEERILG BETERRE2 = 2

o4



E2 Reactions

* Practice: predict which of the following two compounds will undergo an E2
reaction more rapidly:

C I ‘\\\\\C I

Cl Cl e 2

N
Ny
(2]
=

SH)



E2 Reactions

* Additional steps for E2

...an E2 process consists of one concerted step and 1s rarely accompanied by

any other steps. A carbocation is never formed, and therefore, there is no possibility for a

carbocation rearrangement. In addition, E2 conditions generally require the use of a strong
base, and an OH group cannot be protonated under such conditions. It is therefore not

common to see an E2 process with a proton transfer at the beginning of the mechanism.
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Elimination Reactions

* Possible mechanisms

E2 reaction

E1l reaction

A concerted mechanism

Proton transfer

Loss of a
leaving group

A stepwise mechanism

Loss of a leaving group

L S 4
C=C + H—Base
L N

Proton transfer

\ J\/H/\: Base
%~

\
+ Xe

-+

S

:?g:

o7



E1 Reactions

e Whatis E17?

Elimination Unimolecular

Rate = £ [substrate]
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E1 Reactions

e The E1 Mechanism

Loss of a
leaving group

_x©

Proton transfer

3
X ) Loss of the leaving

group gives a carbocation
intermediate

/\: Base

A base removes
a 3 proton to

N
>

afford the product

A

+ H—Base

59



E1 Reactions

* Practice: draw a mechanism for the following E1 reaction:

I
X EtOH 2\
Heat

60



E1 Reactions

s RNATE

Energy

oS
X

Reaction coordinate

F1IR N FFYIRgE =B E ELS 1 N = 4RV gE

/K (E1)

Nuc
(Sn1)

=R
EE =]
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E1 Reactions

s E15S 1= S

Nucleophile _ LNuc

Loss of a
leaving group

H o | Substitution
ey 2 L6
Carbocation Base .
intermediate

Elimination

N

E1ISS\ARFRE
BESIRERES
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E1 Reactions

« E1 R MM 5 S\ 148 [E]

Least . Most
reactive " reactive
H H H3C><H H;C CH;
H3C><Br H;C Br H;C Br
Primary (1°) Secondary (2°) Tertiary (3°)
Least i [E B FRRE MR E R MRS _ Most
stable " stable
H H |
| H30)®\H H3C)@\TCH3 | HsC1 © [CHa
Primary (1°) Secondary (2°) Tertiary (3°)
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E1 Reactions

.« RN S R B R L

E1 E1
2° substrate 3° substrate

Potential
energy

Potential
energy

Reaction coordinate Reaction coordinate



E1 Reactions

o« IRRESELAYEL R

 HELGAFRERT, 1t FEE AN 1% A R R e AE PR R R

{ conc. H,SO
OH - 2 = ‘/ 35 Hzo
Heat \

A i
%‘QH H- X %oi@
H

Bad Excellent
leaving group leaving group
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E1 Reactions

e E1& v Y X3 BE T (regioselectivity)

conc. H,SO,
> +
80°C =

90% 10%




E1 Reactions

e E1 N BYM IR FE T (stereoselectivity)

OH
\)\/ conc. H,S0, -
Heat W

75%

+

25%
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E1 Reactions

* Additional steps for E1

Syl

El

Proton transfer —-—

Proton transfer ---

Loss of LG

Loss of LG

Carbocation
rearrangement

Carbocation
rearrangement

— = Nuc attack ——-__ Proton transfer

——~—- Proton transfer --————————><
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: +H* - -4 -LG -—- —Ht
E1 Reactions

* Proton transfer at the beginning

s conc. H,SO,
OH >
g Heat

A A

Proton transfer  ||HL0: H\.O./H Proton transfer

H
/ -H,0
%ﬁf?@\@ = )@\k\/ H

Loss of LG
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E1 Reactions

* Carbocation rearrangement

O
i e _ _ 4 N g+
LG rearr. H

:Cl:
C. H,O S
Heat i’ Z
&P
Loss of LG - & no” } Proton transfer
@ H
9 C Y
0 C+ 3°

Carbocation Rearrangement

Carbocation
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E1 Reactions

* Rearrangement results mixtures

M

OH

conc. H,SO,

Heat

64% 33%

Products from rearrangement

Product from
no rearrangement
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C+
E1 Reactions +H* -4 -LG "-~" Rearrangement "~ _H*

* Multistep E1 mechanisms

conc. H,SO,

Heat > N
:OH
)
Proton transfer H_O/; H H Proton transfer
@\ o
H . e
H
s, N s
¢, Loss of LG ® c*t
/O\
H @ H ” Rearrangement .
Carbocation Carbocation
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E1 Reactions

* The complete E1 process

Loss of LG Proton transfer

H o H )
LG LG - Base_
Two core steps <& ——@ — :<

The first core step The second core step
of an E1 process of an E1 process
involves loss of a leaving group is a proton transfer
to form an intermediate carbocation to form an alkene
c+
Proton transfer ---- LossofLG --- Rearrangement ~~ - Proton transfer
Possible additional steps l l
If the leaving group If the carbocation initially formed can
is an OH group, rearrange to generate a more stable carbocation,
it must be protonated then a carbocation rearrangement will occur

before it can leave
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E1 Reactions

Potential
energy

Proton
transfer

:QH

Loss of
LG

X

Carbocation

Carbocation Proton
rearrangement transfer

@
20

30
Carbocation

Reaction coordinate
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E1 Reactions

* Practice: draw a mechanism for the following E1 process:

OH

conc. H,SO,
Heat
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E1 Reactions

OH

Proton transfer ----

J

Does the LG need to be
protonated before it can leave?
—Yes. Hydroxide is a bad LG
and must be protonated.

conc. H,SO, -
Heat

Carbocation

Lossof LG ----- rearrangement Proton transfer

l

Has the carbon skeleton changed?
—Yes. This indicates a
carbocation rearrangement.
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E1 Reactions

:OH

Proton transfer @2

conc. H,SO,
Heat ,
A
_—
Loss of LG c*
90 Rearrangement

Carbocation

30
Carbocation

Proton transfer

i



Substitution vs. Elimination

|dentify Reagents, Identify Mechanisms, Analyze Regio&Stereochemical Outcomes,

Synthesis Strategies



« ZE1Z M (nucleophilicity)

Nucleophilicity is a kinetic concept that refers to the rate at which a

particular nucleophile will attack an electrophile.

. H
e !
Ethoxide Ethanol

ethoxide reacts faster than ethanol in a nucleophilic reaction

79



» &A=

* Charge: more negative, more nucleophilic

i ..
Strong Weak
nucleophile nucleophile

 Polarizability: more polarizable, more nucleophilic

PLEN PLON

H™ TH H™ TH

Strong Weak
nucleophile nucleophile



o fA[% (basicity)

Basicity is a thermodynamic concept that refers to the position of

equilibrium:
@../—\ .,
‘OH + H/ )k = H,O. + . )k
O @O
Strong Weak
base base

In a proton transfer process, the equilibrium will favor the weaker base.
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 BRFME RV E 7t BT

More acidic

HEFER R FREAMBAX, BRMEEE
Xof N B L AT A AL 14 i 55
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o BRERMERIE M AT HHR

..0.0

e e® )k..@
it o}
Charge is localized Charge is delocalized
(less stable) (more stable)

IR NI ERE (M53)
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BRI ETE AT BRI

@) @)
)J\O _H CI%J\O _H
Cl Cl
More acidic

BFVN S =R CERAVER 1853
of Iz ) e e T4 B . 25 55



o 0 ¢
sp?® sp?

sp

» BRI E M A BUE
 fEspzrILH, sEUERT GELEX, HiEEWYE, BESEILRF#%
- BEITAZRNIE LR T RZA0FRE S| K, FItEiaE

H
e
L \/\/\///
NS
= =
@:M M
More stable

MREGIE FHEMNERE (RiEiss)
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BRI EE 12 (HSAB)

- EER: (AT EREHS. AR FOERET
o FERE: BDIMES . FIARICIER. MR ERVECALR T
« BER: RFRAK. EEREH (FEX) K. ALt sSs 0 REF
« BOE: BEAE (FEX) R AIREES. SWEWHECAIET

“TERARIAEIL, HKEARIECH”
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. SRR

ST paES

Nucleophile Strong /Strong Weak / Weak
(only) Nuc/ Base Nuc/ Base
Halides Sulfur nucleophiles
©
o HO H,O
Cl HS®  H,S 2
Br RS RSH
5 Et0® EtOH
I

EEH A P 3E REE. SFRALINGT  SRERL SRFEAZAF  BEBER. 35FEALIAT
(I FAZIA D (IR 48R0



* 5578, RIFALING] ((XUHEEERZIN)

o M55
o« it it
o« “EREM” —RRRIE (BRER)

« FERMAFEZM
o YERBUX [ RL(Sy2, Sy 1)1t 5

Halides

Sulfur nucleophiles
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o« 5mEE, §93FFZINF (X ARED
o TR
o IRALIESS
o “BEER —FRT (FEER)
- FERI MM
« {ERER R RZ(E2, E1)AYIRF
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« DBN5DBU

1,5-Diazabicyclo[4.3.0]non-5-ene
(DBN)

1,8-Diazabicyclo[5.4.0Jundec-7-ene

(DBU)

Resonance stabilized

:I:3.r:
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o SREF. IEFEALIIT
o TR R
- wfAERfET, WRILEESITE
o AR BT
 {EF3S\2F0E289I 5T
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« 5518, 55 3FF%IF
o TRIMESS
« JCETE, RILEESISEE
« RIMATEW G5 FME
« YEAIS\1FNELAYI 5T

H,O
MeOH

EtOH
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Strong base Strong base Weak base Weak base
Weak nucleophile | Strong nucleophile | Strong nucleophile | Weak nucleophile
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* Practice

Consider the phenolate ion. We will explore the reactivity of this ion in Chapter 19. From the
following list, identify the category to which the phenolate ion belongs:

(a) Strong nucleophile and weak base 5
(b) Weak nucleophile and strong base QO
(c) Strong nucleophile and strong base

(d) Weak nucleophile and weak base Phenolate

94



g

* For nucleophilicity...

ot

Phenolate

e contains negative charge — strong nucleophile
e oxygen atom - not highly polarizable, but it is also not small enough of an atom

(like hydrogen) to render it non-nucleophilic

strong nucleophile

95



* For basicity...

Y

* phenolate ion can be resonance stabilized

* resonance stabilized — more stable — fairly weak base

weak base

v, Al
CHe — e — 2O

96



Mechanisms

» S9fRsRFERZ GRAZIF))

Nucleophile

(Only)

Q@ O
Examples: SH, Br
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Mechanisms

EEEEEY e

©
Examples: H , DBN

E2

E2
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Mechanisms

* SRAEEF A

Examples: RO@, HOe

E2

Minor

E2

Major

E2

Rate

Sn2

Major

Sn2

Minor

Sn2

E2

- /0/.
E2
Sn2
1 (o) 20 30
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Mechanisms

* 357R 55 %

Not
practical

) Not
E]* Sn2 + | Sp1 + e + El practical

Weak Weak
Nuc Base

Examples: ROH, H,O
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Mechanisms

e Practice: identify the mechanism(s) expected to occur when bromocyclohexane is
treated with sodium ethoxide.

Br

NaOEt

sodium ethoxide

bromocyclohexane

101



Mechanisms

Na” COE

Strong nucleophile
Strong base

E2 an SN2

Minor Major

Strong Strong
Nuc Base

Major Minor

Examples: Ro@

E2
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Regio&stereochemical Outee

Regiochemistry Stereochemistry

AR A B afik MAE—M: B

B RILPRE (R
[EAAIREN, EREXSSY (FNF
)

MR FEN: ERRAHEREERE
MFE—E: RANEFEIER

& IR EHER 4
Winsteins=s FX #1138 : B EEE =42 T8
REFFE4

FARINT AR IE S T
Al RE A ERIERTEH

=T B FLFR K~

MFERYE: ERRAGREERE
AIRE A ERIERTEH
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Predict the Product

* Practice: predict the product(s) of the following reaction and identify the

major and minor products:

OTs

/\/'\ NaOEt - ’
O

104



Predict the Product

1. Determine the function of the reagent.
2. Analyze the substrate and determine the expected mechanism(s).

3. Consider any relevant regiochemical and stereochemical requirements.

N E2 + Sp2
| Minor Major
Strong / Strong /o
Nuc Base I 2 I—‘ E2 4 SN2
Major Minor

Examples: HO@

E2
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Predict the Product

/\)\ NaOEt/\/\’L/\)’L/\/\

Major Minor Minor

OTs OEt

(
;
;
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Predict the Product

OTs

PN

NaOEt /\)
LN + + +
N Z N

Major

Minor

Minor

OEt
PN

Minor
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Synthesis Strategies

* Review of Reactions

Primary Substrates

NaOH R~ Br NaCN
/ An alkyl halide
HBr / N
R~ \~OH CH3CO,Na R~ >_-CN
An alcohol A nitrile
NaH NaOCH4 NaSH
or
TsCl, NaOH t-BuOK
Py
R/\/OTS tBuOK | R X R/\/OCHS R~ >~ SH NN
An alkyl tosylate An alkene An ether A thiol An ester
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Synthesis Strategies

* Review of Reactions

Tertiary Substrates

HBr >z/ +-BUOK
/ An alkyl halide NaOH
H,0

>£H/ conc.H,SO, \ /& )\/

An alcohol An alkene An alkene
NaOH (Zaitsev product) (Hofmann product)

\ TsCl, OTs +-BuOK /
py

An alkyl tosylate

109



Synthesis Strategies

* Organic synthesis — create new things from basic substances
* Forward synthetic analysis

* Retrosynthetic analysis

CH,

N

(]
N OH
. H H o:é:o
HyC

110



Synthesis Strategies

* Retrosynthetic analysis

NaOEt

NP NN Br - NN O/\
An alkyl halide An ether
can be
made from
DN N > g+ NaOEt
An ether An alkyl halide  An alkoxide ion

disconnection
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Synthesis Strategies

e Two methods

\/\/\;?io/\
An ether

\/\/\O}{\
An ether

can be
made from NP
An alkyl halide  An alkoxide ion
can be
made from

o \/\/\
2 ONa + Br~ >~

7

An alkoxide ion An alkyl halide
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Synthesis Strategies

* Practice: provide a synthesis for the target molecule shown below, starting with

O compounds that contain no more than two carbon atoms. Show your

retrosynthetic analysis, and then provide a complete synthesis, showing all

necessary reagents.

O

o~
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Synthesis Strategies
o /do disconnection at this side

0N

Br

O
)J\O}‘e:\ :> )koe T 8+K

Nucleophile Electrophile

Target molecule
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