



































































































When
you

see

BH3



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

















































































When studying Ochem Call a NIRRS
Learn each of these things for every
reaction then you will be able to

predict mechanisms and therefore product

Alkene Haloalkane

Alkene Alcohol

cat It

Alkene Alcohol



 

Products

Ozonolysis     Partial Mechanism

O
O

O O
O

O

Ozone contributing structures

O
O

O

H

H

H3C

H3C

Malozonide

Rearrangement
in two steps

2. (CH3)2S

Ozonide

(Chemist opens
up flask)

1. O3

2. (CH3)2S

Example:

Summary:

Regiochemistry:

Stereochemistry:

I'EÉi bit

Ketone Aldehyde

Ella iieicifc.si
HsE5EH






































































































Bam Eda

mandate had






































































































Ozonolysis is the only reaction that

breaks C C bonds

1 A

2 III III

Notice the
numbers



Hydrogenation:  H2 with Pt°, Pd°, Ni°

H H H H

CC

H3C

H

H

H

H H H H

H H HH H

Products

H H H H

Pt°, Pd°, Ni° metal particle surface
H

H
H

H

H2 / Pd°

Example:

Summary:

Regiochemistry:

Stereochemistry:











































































































































































































Examples

Pd

II






































































































Important definitions for organic
chemistry

Oxidation Reaction Net loss of electrons

Reduction Reaction Net gain of electrons

CHzCH CH2 CHIH It

H
cu it cast E on






































































































You do not need to know this

next reaction but I am going
to show it to you for reference

Alkene Alcohol

Example

IF I






































































































Alkynes similar to alkenes because
of the pi bonds

One big difference

Nathan Na

chs EC

HTYI.fiagcHs
c et nts

base






































































































Epic New Reaction

CH CEC CHzCHCH2B.ir CH CEC CHCHCH B

Time capsule This is an S
reactionThe halo alkane must
be primary to avoid an E2

reaction

Making C C bonds allows us

to construct larger molecules
from smaller ones






Example

µ
1 I equivalent of Nantz

1H 2
IT Br






































































































Example

1 I equivalent of Nantz
1H 2

IT Br

n E.EE
t






































































































Alkynes The two orthogonal pi
bonds define alkyne
reactions

R CEC R

A Reaction with 2 equivalents of
It Br

CH CEC H
Anti

EE






































































































B Reaction with 2 equivalents of H X

Ce Br

CHS CEC H AS

Hce










































































































c Conversion of a vicinal dihalide
into an alkyne

H Br 2 equivalents

43
2 43 v1

Time capsule This is a

double E2 reaction






































































































It Br 2 equivalents

HSC C E H Is HzC CEC H

Br I equivalent

NaNHz

HC CEC

2 HU H20
mild

HC CEC H

CH3 CHBr CHBr CH32eg.VN






































































































Big Deal allows

conversion of an alkane
to an alkyne

Htic 3

ByH

12eg NaNHz
Br

Igic ait

FEEL
Br

Racemic






































































































New Concept The following
species are in equilibrium
and the more stable species
is the form

Hc e H IiH H






















































































































































Hz cIFEI

HE

HzC CEC H H C CEC H

H C CEC H H C CEC H






































































































B H H 15
H

ster Little
strain steric strain

BrB H
THNo real preferences

B H H BI

significant a
steric Highlystrain preferred






































































































YEAH HEH
HEH H its PTA
stern Little
strain stevie strain

HEEBECHH H C E EI
HNo real preference

HIDE H H C

ELI

Ysignificant I
steriz Highlystrain preferred



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











































































































































































































T H
2 2021400

t

2 202 400






































































































Hydration of an alkyne using
Hg504 42504 20

case H

H2O

ff Hg
atom

departs

H

420

14s2 202 40






































































































ReductionofAlkyne.se
1 Hydrogenation H Pt Pd Nio

CH CEC CH

H2 P

Lindlar Catalyst special catalyst that
stops the hydrogenation

atheypaddition

CH CEC CH

Catalyst






































































































Time Out

Regular Arrows

Fish hook Arrows

C

Radical a species with an

electron

Time In






































































































2 Dissolving metal reductions of alkynes
Nao in NHz

Sodium Na is a very strong
agent

because Na has a

in its valence shell

NHz used as and the

source of



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











































































































































































































Reductions of alkynes 3 choices

Hz

Lindfiist




