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TOPICS COVERED

»Hydroboration Reaction

» Mechanism of Hydroboration

»Hydroboration of alkene and alkyne and problems

»Birch Reduction and Mechanism

» Birch Reduction in Presence of Electron withdrawing and releasing group

> Problems
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Hydroboration Reaction of Alkene

Hydroboration of alkenes
Regiochemistry Stereochemistry

H e -
(I SHj O:-‘Hz "anti-Markovnikov" "Syn"
>
CH; =l - H H adds to carbon H and = add
CH, with fewest attached 10 same
\ hydrogens face of alkene

solvent (diethyl ether)

* No rearrangements observed
- Never observe incorporation of solvent

Inconsistent with a free carbocation or with an intermediate 3-membered ring
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The Hydroboration Mechanism

H Lf}Hz
Hac,’. .\\H

syn addition

- Concerted transition state
C—H and C—- bonds are formed at approximately the same time

- 'Anti-Markovnikov' Regioselectivity

The most favored transition state allows the partially negative hydrogen atom to
form a bond with the carbon atom best able to bear positive charge
(the "most substituted" carbon of the alkene in most cases)

- 'Syn' Stereochemistry

In this concerted transition state, the C-H and C- bonds are formed on
the same side of the alkene (technical term: "suprafacial")
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Hydroboration Reaction of Alkyne

A H
H B H H B z
H ~BH;
H,C C__-C H = H,C—C—C—H - C—C_
H,C H4C H,C H
CH;
H,0, + OH°
H O v
H b C." K tautomerization H ch Cf"OH
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Problems on Hydroboration

OH OH
1) BH;, THF z

2) H,O,, NaOH

Enantiomers

syn addition

H

1) BH5, THF ,
o4 - L, - %
OH “OH

2) H,O,, NaOH

Enantiomers

syn addition
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Birch reduction :-

Principle:-

Reduction of aromatic rings by means of
alkali metals (L1 or Na ) 1in liquid ammonia or
amines with ethanol as proton donar,to give
mainaly unconjugated dihydroderivatives 1s
known as birch reduction.

General reaction:-
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Mechanism:-

n NH3 +

Li = L + e[NH],

soly ated
electron

H H
EtOH

H H

radical
anion

Name of the Faculty: Dr. Subhalaxmi Pradhan Program Name: M.Sc Chemistry




School of Basic and Applied Sciences

Course Code : MSCH6002 Course Name: Reagents and Heterocyclic Chemistry

Birch Reduction in Presence of Electron withdrawing Group (EWGQG)
and Electron Releasing Group (ERG)

Birch Reduction

1944

PSS NH; o

(solvated electron)

SET
L —0 = O O O
R - RO
O — e
2G—0sd-dsd
A - RO® —RO
St |
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In Presence of EWG, 1pso attack occurs, 1.e, at the same position of
EWG.

HO.__O HO.__O HO.__O " Ho_Co HO___0®] P
C C €3 P N C C Ho—C. H
/_—\19- _ g t-BuOH . 1e” _ (S t-BuOH _
i - U fromNaorLi < _tBuo-
fr?nrqig!aNﬂng " tBuo r?nn‘}iQ-aNﬂa ] tBuo
.'@
H H H - H H H H -~ H H
A B C D s E
R-X
7
HO/Cz ER
H H
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Birch Reduction 1n presence of ERG, no 1pso attack
occurs

QCH3 OCH3 OCH,

2 X
- ﬁ(@ , e/@ H
—_—  ————
‘_} o

radicalamon
ally radical

OCH,

H
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More Examples of Birch Reduction

S \Kg\ M
Na - ROH
RM " O OH
lNa
H

R
R'OH
R/ / OH HMO

Reduction of a, p unsaturated ketone gives saturated ketone and saturated alcohol depending upon the
condition.

Li, NHs ), Etz0 Li,NHz )
0 then NH,CI o o EtOH
92%
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More Examples of Birch Reduction

OMe OMe O OMe 0 0
C7Hss C7His
CoH v |_co; |_COH Crths
Na O CyHysBr HCl(ag)
NH;
OMe
OH OH o
i N . " i, K, NHy, 'BUOH.
EtOH i, Etl
OMe
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Problems

Discuss the mechanism of Hydroboration Reaction? Identify the product and
stereochemistry of following reaction.

CH3
EH~ THF

e
——

Ha s,

Identify the reaction intermediate and reducing agent involved in Birch Reduction. Identify the
products of the following two reactions. Determine the mechanism for each reaction.

COCH
?Me
= Na, lig. NH
| I0. NRy A 1 [‘x Na, lig. NH; 9
& FtOH ~F EtOH
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