CHEM 261 October 19, 2020

Further Practice Snl and Sn2

Sn Example:
HsC—I + H3C-O-H ———#———  HgC-O-CHy + ®,©
Forward rxn
H H will not occur
H-C—I H-C-O-H
3+ 8- o+l 6-4 0+ Much stronger acid

than MeOH
Weakest bond

In order to make the above reaction occur, a stronger base (such as sodium methoxide) must be
used to drive the forward reaction.

Sn2 @ O

QO @
HC—I + H3C-O Na mHSC_O_CHS + Na|

Reactive Weaker Base
Stonger Base



Example:

NeOH 52 o
H-C=N Na C=N + HeC—| ——— HC-C=N + Nal
pK, =9 H,S0, _?od_ium cyanide Acetonitrile
Highly Toxic oxic

The above reaction will not occur unless hydrogen cyanide is converted into sodium cyanide

using NaOH.

The product is acetonitrile, a common laboratory solvent.



REVIEW: S\2 yes or no ? Examples

Ex #1) Will NOT proceed — no Sy2

®0
NaOH ‘ ® ©

Br OH + Na Br
No SN2

tert-Butyl bromide
2-Bromo-2-methyl propane

Tertiary halide

Example: Tertiary Halide
-No Sn2 possible, sterically crowded — does work by Sy1

Adding water drives
equilibrium forward

(Le Chatelier's Principle)
‘FX + HO-H OH + HBr

Rxn is reversible

3° halide Sn1 occurs

X =Br
No Sp2



Ex #1)

—’>OH + NaCl

No Rxn

OH is never a good leaving group

Ex #2)
H,SO,
-~OH + HCI «~»C| *  HOH
Heat
%®
Carbocation
intermediate
Mechanism:
/—‘ H®
HC ./ HC @ HaC o HsC
HyC-C-0-H H3C~C~0! HC-C® + H0 HsC-C~Cl

HsC He (s M HaC HaG



Ex #2)

©\ + NaOH // /
Br No Sp2

Halide attached to
a double bond

Ex #3)
6+
SN2
Br @ @ N
+ NaOCHS3 >
Secondary

Alkyl Halide



Ex #3) This one can work in principle

SN2
y Na NH, Sy

Br H H,oN
2-Bromobutane
Ex #4) The one below does NOT work

CRNCNRS) .
OH, OR, NR, are never good leaving groups
No SN2
®0O
7 Na NH. ~ X+ NaOH
HO H

H,N H

Acid/base rxn occurs

%

o)

@ @
Na

H—-NH,

In this reaction, the NH; species will pull off the most acidic proton (the one on the alcohol) to
from an alkoxide instead of undergoing an Sn2 reaction,



Snl Reaction

CH4OH

: _Br H,SO,, A 5
/O’ - /O—OMe . /C("OMe

/@\\ Diastereomers

sp?, planar




