
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:






































































































Eat state

0 00 00

If ifeng.it

HEE Est
HIE faitH y syn 4

H2 adsorbs onto the metal surface
The alkene adsorbs onto the metal surface
H atoms transfer to both atoms
on the same face before the C C bond rotates

N A

Syn
CHz Tritch Not

CH Ee gift
Chiral

Alkene Alkane






































































































































Examples
H2
Pdcirc

H2
Ptcirc






































































































































Important definitions for organic
chemistry

Oxidation Reaction Net loss of electrons

Reduction Reaction Net gain of electrons

HHCH3CHCH2rightarrowCH3CHCH2

OH

OHCH3CHCH2 beginmatrixOCH3endmatrixC
beginmatrix0cendmatrix

OH
























































































































You do not need to know this

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

1 Hg OAC J2H2OAlkene Alcohol
2 NaBH4

Example

1 Hg OAC J2H2O
2 NaBH4



Alkynes similar to alkenes because
of the pi bonds

One big difference

NaNH2
Naoplus

CH3CequivCHNaoplusvdotsNH2rightleftharpoonsCH3CequivCominusNH3
wicked strong

base



Epic New Reaction

CH3CequivCominusCH3CH2CH2ddotBrrightleftharpoonsCH3CequivC CH2CH2CH3ddotBr
A primary
haloalkane

Time capsule This is an 52
reaction The haloalkane must

be primary to avoid an E2

reaction

Making C C bonds allows us

to construct larger molecules
from smaller ones






































































































































Example

1 1 equivalent of NaNH2
downarrowH 2 Br

H
1 1 equivalent NaNH2
2 CH3Br






































































































































Alkynes The two orthogonal pi
bonds define alkyne
reactions

RCequivCR

A Reaction with 2 equivalents of X2
XClBr

CH3CequivCHBr2 Anti

Bra
Anti






































































































































B Reaction with 2 equivalents of HX

xclBr

HClCH3CequivCHrightarrow
HCl










































































































































c Conversion of a vicinal dihalide
into an alkyne

2 equivalents
NaNH2

Br

HcBr CCH3H3C
H

Time capsule This is a

double E2 reaction






































































































































2 equivalents

fracNaNH2leftH3CCequivCHrightH3C
beginmatrixtcendmatrix
I

beginmatrixBCendmatrix
r

H

BrH I equivalent

NaNH2
e

H3CCequivCin

2 HClH2O
mild

H3CCequivCH

Internal alkyne example

CH3CHBrCHBrCH3
2

sqrteg NaNH2






































































































































Big Deal allows

conversion of an alkane
to an alkyne

CH3H3C
Br2cc

HH

2eg Na NH2

H3C1

BrHCCRCldotsCH3searrowH
CH3 C C CH3R

Br

Br

H3Cldots
H

Racemic

XiCH3sbigtriangleupHSC C

Br






































































































































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

0H
H C c H
H

H
i cc

n

ddotOH

H
leftharpoondown

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






































































































































H
1 BH3
2 H2O2HOominus

1 leftsiaright2BH

2 H2O2HOominus






































































































































Hydration of an alkyne using
HgSO4H2SO4H2O

CH3CequivCHfracHgSO4H2SO4
H2O

Hg atom
departs

leftright

HgSO4H

H2SO4H2O
1leftsiaright2BH
2H2O2H0theta






































































































































Reduction of Alkynes

Pt0Pd0Ni01 Hydrogenation H2

CH3CequivCCH3rightarrowPt0
Pt0H2

Lindlar Catalyst special catalyst that
stops the hydrogenation
at the

syn addition

H2
CH3CequivCCH3

Lindlar
Catalyst














































































































Time Out

Regular Arrows

Fish hook Arrows

Radical a species with an unpaired
electron

Time In



2 Dissolving metal reductions of alkynes
Na0 in NH3

Sodium Na0 is a very strong
agent

because Naoplus has a

in its valence shell

NH3 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



I
iAh IF insta

E alkene
product

Alkane

Ha IT 1
Linda p st

Z alkene
product




