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Prevost Hydroxylation

The formation of 1,2-diol products from alkenes can be achieved using Prevost’s Reagent
-a solution of iodine in carbon tetrachloride together with an equivalent of silver(l) acetate

or silver(l) benzoate. The product is anti-diol.
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Woodward Hydroxylation

The formation of 1,2-diol products from alkenes can be achieved using Woodward’s Reagent
-a solution of iodine in presence of water together with an equivalent of silver(l) acetate

or silver(l) benzoate. The product is Syn-diol
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Hydroxylation by OsO,

. . . OSO4
OsO, carries out a SYN dihydroxylation 0,0,
of the double bond. 2

Acetone
Mechanism:
O O
05/ o 20 ¥ Os(VI)
/_\((;// S\\O / \\
Osmium tetraoxide: Osmate ester:

Os(VIII) Os(VI)
Because OsO, adds two hydroxyl groupsto an alkene in a syn fashion, the overall product

depends on the alkene starting material: it is stereospecific.
Rotateleft half of the

050 OH molecule 1800 OH
Y4 HO OH
v ! _ P
E-alkene R R 4R R Redraw (E)H
OH Z-alkene Two Hydroxyls ——
— added syn But productis anti
Two Hydroxyls when draw like this

added syn
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Catalytic Reduction of Alkynes

Lindlar’s Catalyst produce cis-Alkene

Pd/CaCO3, Hy H H | Here Lead acetate and quinoline is used
R——— (CH COO0) Pb >=< as catalytic poison to stop reaction after
3 2 R R | alkene formation
Quinoline cis-Alkene
Dissolving metal reduction of an alkyne (Birch Reduction)
1. Li, EtNH,, -78°C R H

REC=CRyNma . X

trans-Alkene
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Lie+ R—C=C—R — > VinylicRadical
A lithium atom donates an electron _ R
to the w bond of the alkyne Radical anion
R H R H R - H
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Second lithium atom donates an

electron to vinylicradical
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Catalytic Reduction of Alkenes

H
: 2 k
cis-Alkene | syn addition > Meso compound
. HZ, , Threo (%)
trans-Alkene syn addition
D>—<— 0P )H\HL
Me D
Me Me Me D
cis-Alkene Meso compound

Wegartey Py e

trans—AIkene trans- AIkene

Threo (£)
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Pinacol Rearrangement

O
When 1,2-Diol pinacolis treated with acid, OH(l) H+
a rearrangement takes place.

Blue bond breaks Green bond forms
Mechanism : — H
A C-C bond migrates 00" O
OH O = (OH |
FOCE0—(f—

Migratory Aptitude: In general the migratory aptitudeis Aryl>Alkyl

Among Aryl grs: Meo—®—>Me—®f>Ph—>Cl—©—> OQNO etc

Among alkyl grs: 39> 20>19 Migratory aptitude of hydrogenis seen to be greater than an
aryl group; may be to developed more stable carbocation.

If the migratory group is a chiral one, the configaration of this group will be retainedin this
Rearrangement;
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(R)- (R)-
\_ Migration of the chlral gr. as an anion -/
(o H _ onOH .+ (OH Ph h
P
Q%Ph w%h%%
Ph

Benzyllc cationismore  This product

This product Starting Material
& stable and is formed faster i< f5rmed

is not formed

This productis formed because the red OH group leaves more readilythan the green as the
carbocation stabilized by two phenyl groups forms more readily than the carbocation stabilized
Wtwo alkyl groups.

1" Me ;Hg PhMe —w o pp_ Me
N
F3C_(Ij_é@CF ReTEn R F.C76 [ 3
OH 3 OHOH 3 OH

The formed carbocationis unstable due to —CF; group; This pinacol does not undergoes
rearrangement reaction in presence of acid
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Beckmann Rearrangement

The mechanism of the Beckmann rearrangement H-SO NH
Follows the same pattern as a pinacol: Acid converts Ll) O
the oxime OH into a leaving group, and an alkyl group

migrates to nitrogen as water departs. The product Oxime Caprolactam
cationis then trapped by water to give any amide.

0 )

OH2 NH
sto4 @@ —> @\OH ©

Alkyl migration

as water leaves j

WhICh group migrates? The group in the starting material that has migrated trans to the OH
in starting material

Me TsO. i TsO. /OTS- INGZ NH

NH”~ ALO W\l —— TsOH
MO <_2—3 |\/|e’1ﬂ;I /\)P\Me /\J\M )\Me

Intercoversion faster than rearrangement
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® ph— N Me
N, ® Free cationsreact 7 j
COHZ indiscriminately
C-C bond fragmentation

gives stable tertiary carbon

Expected Product Crossover product

Migrating groups have to provide some degree of cation stabilization. But if they stabilisesa
cation too well there is good chance that fragmentation will occur and the migrating group will
be lost as a carbocation.
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Cope Rearrangement

Cope rearrangement is done thermally. It is [3,3] sigmatropic rearrangement
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Two allyl radicals Six-membered
Y CyclicT.S.

HOMO of allyl radicalis ¥,=C, symmetry

HOMO of allyl radicalis C, symmetry
Six-membered chair like transition state

Two HOMOs of two allyl radicalscome in overlap following supra-supra interaction

The reaction is stereo-specific and proceeds through formation of a chair like six membered
cyclic transition state

Meso (Compound A) —_— cis-trans product (Compound B)

Racimate (Compound A) A trans-trans product (Compound B); 90%
cis-cis Product (Compound B); 10%
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Meso- Chair like cyclictransition state  cis-trans product
H H H
~ L
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One racemic form
trans-trans product
l
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cis-cis product
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Claisen Rearrangement

Claisen rearrangementis also done thermally. It is [3,3] sigmatropic rearrangement
But here substrateis allyl-Vinyl esters and allyl-aryl esters.

Oj\(, A, o ﬁ A ~ H Enolisation
~ OF V.. =—= 0O ——= HO
@ [3,3] R [3,3] Aromatisation

Allyl-Vinyl ester Allyl-Aryl ester

HOMO of allylradicalis ¥,=C, symmetry

HOMO of oxygen containingallyl radicalis ¥,= C, symmetry

Two HOMOs of allyl and oxygen containing allyl radical come in overlap following
supra-supra interaction

The reaction is stereo-specific and proceeds through formation of a chair like six membered

cyclic transition state
Enollsatlon
—‘
HAromatlsatlo

; -
O ‘> [3,3]
Allyl-Aryl ester Six membered chairlike TS

\
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Addition to Alkene Stereochemistry of addition reaction

Stereochemistry of a addition reactions depends on whether both electrofile (E*) and the
nucleophile (Nu-) will join themselves to the two double bonded carbons from the
same side (syn addition) of the double bond or from the opposite sides (Anti addition).

When E#£Nu and the additionis syn

cis-Alkene - syn addition Erythro (£)
+
\ trans-Alkene syn addition Threo (%)
u
Nu
b a
E/ Ka . 2 E—Nu . Bottom face
_ a «— " a
a%/Lb E—Nu, e T Nuj b ONU attack
b /
o =< E
< g c:s -Alkene Erythro (+ a
|9 © Nt
/ a b f
E—Nu ‘\ Bottom face
4\/ )\E\—F WNR/ ! NU attack
a E
trans-Alkene Th reo (+)

H
For eample: Addition of BH; ﬁ 2
BH3 THF CHj
D

D BH2



When E=Nu and the additionis syn
Meso compound

cis-Alkene syn addition
+
trans Alkene syn addition Threo (%)
\ E— Bottom face
a%/Lb E—Nu E T Y5 LU a /A\b attack
8 N bk' /NU
S @ CIS -Alkene Mesocompounds E
S & Nu a
= N a
/( a
Et b _ 4+ N E—Nu b /‘\b Bottom face
b‘j\/‘\b m £ \/a — Y aK' /NU attack
a b~ Ta g E
trans-Alkene Threo ()

For eample: Addition of H,; Hydroxylation with OsO,; Epoxidation
OH
D: :D PAH, H 050,
B 0. OH
Me Me Me D Me Acetone
All starting materials are cis-alkene, so :@ mcpgﬁél GQ)@

All products are meso.

This reaction is regeoselective one too because epoxidation
occurs selectively on more substituted double bond



If the electrofile forms a cyclic cation as an intermediate, the nucleophile has no other alternative
but to attackthe intermediate from the opposite side and the additionis stereospecificand anti.

When E#Nu and the additionis Anti
Threo (%)

cis-Alkene anti addition

trans-Alkene anti addition 7 Erythro (+)

©

a o Nu

b

aj/‘\b m aw + s

®
b ) @pg a b

cis-Alkene u Th reo (

d

p 2
. a
bT/Lb E—Nu. a\%/ +/@\ — E gt @
®
a E,.) abﬁ a

trans-Alkene

For eample: Oxymercuration, Br, in water etc Erythro (

Hg(OAc),
THF-CH,OH
CHs 3
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When E=Nu and the additionis anti
Threo (%)

cis-Alkene

anti addition

Meso compound

trans-Alkene anti additig]

a b X b ° a b
aj/Lb—>a\L</a\‘\/ &4_ aX__b

cis-Alkene @X

I be9 i : b
/ N a a
b%b—w@—”‘ TN
d

trans-Alkene Q'@X ‘_) b a X

Meso compounds
For eample: Addition of |,, Br,; Epoxidation followed by acid or base hydrolysis

Me Br», CC14 \x\ )\/J\

D
All starting materials are trans-alkene, so productis meso.
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