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dG3ation may be defined as the logs of Llt‘fllt*ll.".ltlliilitvli Of oxygen/remoy.d of

I - l-'&:t.‘- ] :

i an oxidation--reduction reaction, one compound loses electrons and one
D une gains electrons. The compound that loses «lectrons is oxidized, and the one that

JABS elecrons Is reduced. One way to remember the difference between oxidation and

aducuon 18 wath the phrase “LEO the lion says GER": Loss of Llectrons is Oxidation:Gain

leelrons is Reduction. Oxidation is of two type:

—=» Complate Oxkation.
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~ Partial Oxidation ‘ .
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FPartial Qxidation

Oxidation of Hydrocarbons:-

Uxidanon of Alkenes can be achieved at three [cvele

Alkene oxdation L —» Diol fcrmaticn

. Cieavage of C=C

Oxidation of Alkenes with Perc vvacids: Epoxidation

alkcre can be oxidizeq ‘o an epoxide hy a peroxvagid. The overall reaction involves the

ons’or of an exygen atom frou the peroxyacid to the alkéne. .
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2.CH=CH-R + RCOOH ——8——a R...A\R * RC.OMN
Alkene Peroxy Acid Epoxide Acid

Recat! that an O-O bond is weak and easily broken.
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J wisw for epoxidation of an alkene:- When an alkene 1« reated with a pes 1
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BRRLiC attack of peroxy wcid on double bond tak Place
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Lherefore electron i lCusing
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bup n double bond should ; icrease the rate of epoxidation
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R=-HC=CH-R e 2

50 the reactivity order is R;C=( R; > RCH=CHR > R,C=(CH, > RCH( H, » CHy=CH,

Peracid has the deficiency of -lcctmn,—so_cleem:m._nuihdmwmg, group._on._peracid should

increase the rate of epoxidation
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meta-Chloro Per Benzoic /.cid ' Punzoic Acid
(m-CPBA)
Characteristics of the reaction:
1. Stereospecific: The addition »f oxygen from peroxyacid to an alkene is a stereospecific yi

reaction. Because the reaction s concerted, the C-C bond cannot rotate, so there is no
opportunity for the relative positi »ns of the groups bonded to the sp’ carbons of the alkene 10

change. Thercfore, a cis alken 15mus a cis cpoxide. Similz + trans alkene formr
epoxide.
e .CH CF3CO3H 2
3 "C; > ’ HHH:IH
. HiC  CHy
cis-2-butene . _clo;2,3-dlmeﬂ1y!oxirane

Because the oxygen can add fron the top or the bottom of the plane containing the double
_trans-2-butene forms a pair Hf enantiomers.
/
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Regiesslaetive - Increasing the electron density of the double bond mcseases fhe rate of

epoxudatior because it makes the double bond more nucleophilic. Allcyl sufbimuenns incsease

the electror density of the double bond. Therefore, if 2 diene is Srated with oslly one
aquivalent of peroxyacid to react with one of the double bonds. it will be fe mow substtutes

double bonc that 1s epoxidized.

-
SCATON-LICH doubdie

3, In case of cychc alkenes, the addition of o< gen take place on the double bond from the
less hmndered s'de.




Tpoceuly 0f (e reaction lies in the two features:
SV ionoomy hgn asymunetne induction throughout a range of subsri*. wr masteerr o7 aliyic
1 TBeagsotute configuration of the epoxide produced can he vedic 1. This comtmo L @epengs
Doo: ‘ae- use of a particular enantiomer of the Diethy ! 7a:z (DET), CGxvgesn wil e
loaverse ‘Tom ‘ne ‘ace of the double bond dependi g - 4 . @rtrate used i reggeniécss of
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BRIV | reacts with the most electron nch double bond when MOore

DRRNRAT. 3O Thhat it can be used regioselectively
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Mechanism for cis glycol formation
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L ADprdaneie 5;\.{\\- attacks the rigid cyclic systems from the less hindered side thereby



Trzwsanion of alivl chain of Benzene ring:
hMNWmaMnngmbeoxidlmd toawboxvl group. Commonly
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ardless ot the length of the alkyl substituent, it will be idized ¢ ¢
‘ .‘ i) 3 Jfr"ld

provided .thq_t a hydrogen is bonded to the benzylie ¢ =

arbon
CHCHCHCH, ' COOM
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EJCHS 2 H T li u
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m-Butylisopropyl Benzene

[f the alkyl group lacks a benzylic hydrogen, the oxidation reaction wils BT m Usompns tigs

first step in the oxidation reaction is removal of a hydrogen from the bosylic cnflmm

tert-ButylBenzene

The same reagents that oxidize alkyl substituer'. wili ox. 7 Lenzylic aloohols 10 Beimui

=

Oxidation of Alcohols

A reagent that is often used to'c.idizc a!cohu)s is chromic acid (HyCr0)y), whiidh is fommed
when chromium trioxide (CrOs) ar sodium dick: omate (NayCrsO;) is dissolved in agusous
acid.
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Further

e OO, & g 4 oxidation 9
l._,H-;i,,;H;(.H;--C-H o ey SRR CHgCH;-CHQ"C-OH
An aldehyde A carboxyhc acid

LIadatean with ™}

(¢ raboR of a pamary alcohol can be easily stopped at the aldehyde Stage if pyn&mun

SROTOCRNIRAR (C0) 18 used as the oxidizing agent
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5 bowever, 2 muld oxidizing agent such as ‘MnO; is used, benzylic alcohols are omdnm to
akhhyﬁm or Ketones, 7
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Baever-Villiger oxidations

A peroxyacid (also called a percarhoxylic acid) cohtninsonemoréoxygen'thanawbuxyﬁc _
acxd, and R s this oxygen ttntwmtadbetweenthewbonylwbmmdﬂzﬂofm
. ae reaction is called a §
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j@rate to the clectron deficient oxygen of the peroxyacid than a less electron rich

" substituent.
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relative migration tendencies
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' to mig'rate_r") H > terr-alkyl > sec-alkyl = phenyl > primary alkyl - rethryl
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s are easily reduced by meta ]
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Because sodium borohydride cannot reduce an ester, an amide, or a carboxylic acid, it can be
used o sclectively reduce an aldehyde or a ketone group in a compound thet also contains a
iess reactive group. Acid is not used in the second step of the following reaction, in order to
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the reaction, in order to avoid acdition to the double bond.
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