








https://www.youtube.com/watch?v=iKLXEAPjwAw&t=10s
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New Concept The following
species are in equilibrium
and the more stable species
is the keto form

H É HÉ H
H H

enol
form

keto
form

This process is called Favored
tautomerization as in

a co pi bondKeto enol tautomerization
is stronger than
a CI pi bond



Hydroboration-Oxidation

H

C

C

C

H

H

H

H

H
+ H B

Products

Summary:

Regiochemistry:

Stereochemistry:

Example:

1. BH3

R

R

transition state

2. H2O2 / HO

(R = H or alkyl group 
depending on how far 

reaction has progressed)

(Chemist opens 
flask and adds 
new reagent)

2. H2O2 / HO






































































































Bonds
formingsp 57B

a fifffa bond
2x

Nucleophile
Electrophile BEEng

Not

R
B R

É Fit
H Moresubstituted C atom

OH Less substituted atom t.esf t H and 0H
are synstate

The pibond of the alkene attacks the
Lewis acid electrophile B atom at the same
time a new bond forms between C and H In 2ⁿᵈ
step OH replaces B R 2 4 membered ringtransition st te

Non Markovnikov
syn
















































































































a

II III
Racemic

it





































































































































































































































































ELIATeeth itHS

H C CECH H C CECH

H C CECH H C CECH






































































































B H H BI

H
Steric Much less

Strain steric strain

FB H H B
H

H No steric strain H
No real preference

gets
It Clt

HIB H H Bhat
H 41 YEH
I HACH

t H

Highly
Significant Preferred
steric
strain






































































































Hyatt
a

EEE

Steric Much less
Steric strain

strain

H HEBE H H C KEITH
H No steric strain H

No real preference

ITCH
H Clt

CBECHHHzCEEHClt.H41 YatI HACH
HACH

Highly
Significant
Steric

Preferred

Strain



Terminal Alkyne Hydroboration

1. (sia)2BH

Example:

Summary:

Regiochemistry:

Stereochemistry:

C C HH3C

BH

H3C CH3

CH3

CH3

H3C

CH3

(sia)2BH

H

Products

transition state

2. H2O2 / HO

(Chemist opens 
flask and adds 
new reagent)

Keto-enol
tautomerization

2. H2O2 / HO






































































































He II
0

HE
H Bk

YEHHE it
HE

O the co is on the
CH Chad H C on the end

non Markovnikov
The Sia Blt reacts so the B atom

attaches to the C atom on the end The four
membered ring transition state make both bonds

simultaneously 2.4202 1 8 7 enol keto
non Markovnikov
N A

3 2 I
H

O
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Hydration of an alkyne using
Hg504,42504 HI

at ca H te ft catH2504
HESourgyt H2o

ff Hg
atom

on
the

more departs
substituted

C

atomsp
cHz c CH E cat

HE
keto enol

Markovnikov

y
H HA xH2504

H2O

H NIH2 H202 Hot






































































































ReductionofAlkynes
1 Hydrogenation H Pto Pdo Nio

Hydrogenation does not ordinarily
stop at the alkene

CH c at E EctAlkyne

H2 Pto

CH CH CHICA
Alkane

Lindlar Catalyst special catalyst that
I stops the hydrogenation

Found by experiment
not design atthsy.IE
Pdo on Caco Pb salts

quinoline

Clt c CH LEE eÉy
catalyst 2 alkene






































































































Time Out

Regular Arrows
used to show movement
of a pair of
electrons

Fish hook Arrows

of
fish hook arrows are used
to show movement of

single electrons

Radical a species with an unpaired
electron unstable so

we encounter radicals
as reaction intermediates

Time In






































































































2 Dissolving metal reductions of alkynes
Nao in NH3

Sodium Na is a very strong
one electron reducing agent
because Nat has a filled
octet in its valence shell

Formation of a filled octet
for Nat gives a strong
motive for Na to transfer

its unpaired electron

NH3 used as solvent and the

source of protons
other solvents like H2O
react violently with Nao



Reduction of Alkynes Using Sodium and Ammonia

Na° / NH3

Example:

Summary:

Regiochemistry:

Stereochemistry:

CH3

C C CH3H3C Na°+

NH

H

H

Na°

NH

H

H

Products






































































































HE ÉÉcH

fit affined
by
IIation w Add a

proton

E c
t

Igcc'tH H

Nat FIH
y Add a

proton

H coat
This reaction makes
the more stable

HE H

gig
E alkene

Alkynes are reduced to E alkenes by Nao
in NH via two one electron reductions by Na
each of which is followed by adding a proton
from the NH solvent

N A

Anti E products

C't E alkene
I CH
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iAh IF insta

E alkene
product

Alkane

Ha IT 1
Linda p st

Z alkene
product






































































































































































Bonds between atoms with multiple lone

pairs are generally weaker bonds Lone

pairs repel each other

R E E R

it c i air B.ir

L
These bonds can be broken

by light or heat

Is B
heat

Reference Bond Strengths

Ht B DE v1 00kcal mol

B'T BI BDE v46 kcallmol

BondfissociationEnthalpy
amount of energy required to
break a bond and create two

radicals




