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GAIDATION OF PENTACYCLIC TRITERFPENOID EETOME, LACTOME AND ESTER WITH
META CHLORDFERBENZOIT ACID IN CHLOROFORM.



CHAPTER-TI

A BRIEF REVIEW OF OXIDATIVE REACTIONS RY FER-ACIDS AND FPEROXIDES.
Feracide have been used most extensively for the selective oxidations
of carbon-carbon double bonds,conversion of ketones to esters and
recently functionalisation of uwnactivated carbon atoms. Amonag the
peracids, cémmanly used are performic acid, perchloric acid, per-
acetic acid.hydrogen peroxide, perbenzoic acid, benzoyl peroxide,meta—
chlore perbenzoic acid (@mCFBA), trifluoro per acetic acid and mono
perphthalic acid. A few of them are prepared by the actions of
hydrogen peroxide on  their corregponding acid and the resulting
reaction mixtwe is used as peracid. A short discussion is given
below:

OXIDATION OF CARBON-CARBON DOUBLE BOKD.

Dlefingz’k' 1, 2 are converted to epoxides by peracids in good vyield.
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Carbon-Carbon double bond is selectively a}:idised3 (eg.3 7 in presence

of hydroxyl or carbonyl functions.
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Rickborn et al4 reported two different eporide of compound 4 by action

of mCFEA in diethyl ether
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The use of perbenzéic acid or mCFBA in chloroform or methylene
chloride has an advantage of isoclating the epoxide formed while ‘
epoxidation reactions with olefin 5 run with peracids in presence of
an excess of the corresponding carboxylic acid frequently vyield the

hydroxy esters” derived from the initially formed epoxide.
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Feactions run either with monopermaleic acid in methylene chlorideé
or with mixtwes of perosyitrifluoroacetic acid and the strongly acidic
trifluorcacetic acid(Fka*m.E) in methylene chluride7 usually produce
1,2 diol derivatives as shown compound &

CFECDDDH / CFqCDDH
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The epoxidation of olefins is believed to proceed by an electrophilic
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attack as indicated in the accompanying eguation:
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where the per acids usually attacks the olefin from the less
hindered side to produce the less hindered eporide as the major
product.But the stereospecificity may be influenced by changes in  the

. o
reaction solvent..

GRIDATIOGN OF CARBONYL COMPOUNDE.

The rate of oxidation of ketones with per acide is usually much

slowar than the epoxidation of olefins. But relatively long reaction

times, strong acide as catalyst or very reactive per acids permit the-

conversion of carbonyl compounds, known as Raever—-Villiger

I#, 11,12
=4

reactiof to currespahding esters in good yield.
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The oxidation of cyclic ketones 7 and 8,with per acids, serves as a

useful route to 1au:tlt:me«_af3"’1‘.1t
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The conversion is catalysed by acids and the rate of oxidation is
accelerated by electron donating groups in the ketone and electron
withdrawing groups in the per acids.

I12,13,15,1¢

After a variety of studies af the Baéyer—Villiger

reaction indicate that the mechanism is as follows:-—
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The reaction has been shown to ocow with retention of configuwration

as shown in the reaction of 9.
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Oxidation of unsymmetrical ketone (eg.l1®) can lead to two isomeric
1éb ‘ '

esters
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Mocclure et aljle reported B.V.oxidation by & complexr of hydrogen

perodide~Roron trifluoride etherate complex.

ﬁ HEDE—-EF3
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#Fom'a series of study of various unsvmmabtrical Hetanesfﬁfidfié the

migratory aptitude of various groups in the BRaeyver—-Villiger reaction
has been found to be:-—
t—-alkyl » cyclohexyl ~ sec.&lkyl ~ benzyl ~ phenyl > primary alkyl
cyclo propyl > methyl. Even a bridgehead t-alkyl group (11 & (12
migrates readilv,providing a usaful synthetidc route to bridgehead
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Fumioc Toda et al reported that some Rasver—-Villiger oxidations of

ketones with mCFBA proceed much faster in  the solid state than  in
solution.

Hara et alE@ had shown that perbenzoic acid odidation of 3o and I3
Emkétoneglyielded mixtuwe of lactones with an oxvgen atom inserted in

@ither side of the S3-oxo group of triterpenoids with commonly used per
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acids it would seen that +the reaction proceeded in a rather

. . . 21
indiscriminate manner o
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Whittam™™ found that 4,4-dimethyl cholestan F-one 13 on trestment with
mCFBA or perbenzoic acid in presence of mineral acid gave 4o methyl
d-oxa-A-homo-cholestan I-one 14. This apparently unique loss of &
methyl group in & Baever—-Villiger oxidation merited a careful
investigation of the reaction. After careful investigation the

mechanism was proposed as shown in the following schemes -~
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Hase et alzs reported a case of exhaustive Raeyver-Villiger oxidation
of pentacyclic triterpenocid,allobetulone 15, giving 16 in 587 vield on
treatmaent with peracetic acid and boron trifluoride-etherate. Hase et

al established that the reaction was general for condensed cyclic a,o—

dimethyl substituted ketone.
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FUNCTIONALIZATION OF UNACTIVATED CARBON ATOM.:—
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Motoo Tori et a.l":4 reported functicnalization of wnactivated carbon
atoms by action of mCFBRA on & number of 'triterpene derivatives in
chlorotorm under reflux. They reported Lupan 353,28 dicel 17 on
refluting with mCPRA in chlorotorm for & hows afforded three
caompounds which were identified as 28 hydrouy 1upan‘.3~aneglg, methyl

-

4,28 dihydroxy 3,4 seco lupan 3-ocate,1? and methyl Z8 hydroxy 3,4 seco
lup 4(23) -en—3-vate, 28 from spectral analysis, while lupan 36-ol, 21
on similar treatment afforded lupan Z-one,22 and 3,4 seco lupan 43

olide 23.

17, R = -0OH
W R = -H

18, R = -0OH
22, R = -H

GHzooC

20 23 (4.7%)
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Lupan 33,28 diyl diacetate 24 subjected to same re*eu:tic::n“"t gave

only one product, 1?8-hydraxy lupane 33,28 diyl diacetate 25.

24, Ry = Ry = R, =H, Ry = 0Ac ‘
25, Rl = R4 = H, RE = [H, RE = Ufc
gé F(l = F(: = ':; = F{4 = H

27, R, = OH, Ry = R, = R, = H

28, R, = R, = Ry, = H, R, = OH

"

Lupan 3f3-yl acetate, 26 on treatment£4 wmith mCPEA gave two compounds,

1303 hydrony 33—yl acetate 27 and 163 hydraxy 36—yl acetate 28.
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Friedelan 3f-ol 29 on same reaction with mCFBA yvielded friedelin za,

friedelin 354 olide 32. while-
friedelin 38-yl acetate 33 furnished only

friedelan 3f3-yl acetate 34.

4—epi friedelin 31 and 3,4 seco

one product as 15-oxo

29, R,=30 ; F,= f-Me § R,= H

3@, R,= 0 3 R,= f~Me ; R.= H,
31, R1= 0 3 R2= o—Me 3 R3= H:_2
33, R1=193C : Ry= B-Me 3 Ry= H,
§§, R,=<00% i R= p-Me ; R,= 0

32, R1= 0% Ro= p~Me 3 R,= H
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OXKIDATIVE REARRANGEMENTE

L

Carey et al™’ reported that 33y lla—dihydroxy Alﬁ—pentacyclic
triterpenoid

35 on treatment in methylene chloride with & solution of

H,0. (3@%) - p-toluenesulphonic acid in tertiary butanol ,after

acetylation, gave lla,lia epoxide,36 with a rearranged skeletal system

{ C14 CIT methyl migration and shift of the double bond ). The free

epoxy alcohol is similar to the product obtained from photoxidation of
B-amyrin.

N

33
Fradhan et algystudied the action of mCFEBA in presence of p-toluene—

sulphonic acid on friedelin 38 as & member of 4-mono methyl 3I-keto



triterpenoids and lupanone 22 and moretanone 37 for 4,4 dimethyl

d-keto triterpenoids. They observed that 38 gave only a e-lactone, 32
while 22 and 37 first fwnished the corresponding  e-lactones,which
being unstable due to the sterical strain from C-4 axial methyl group
resulted the corresponding 3,4 seco acids 38 and 32 by opening of the

ring system in situ under the influence of p-toluenesulphonic acid.

38

37, Ry= H 5 R,=—<

: Ry =CHz ; R4 =H Rz=CHz 3 R4z H
Dutta et &l”” studied the action of mCFBA on taraxasteryl acetate 41

and reported threse compounds {formed as  tarava-200,30a oxido-33-yl

acetate 42 and E-ring enlarged products 43 and 44.
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Theyﬁé extended the reaction on olean-14-en-E8-carbomethaxy 38—yl
acetate 4% and reported the isolation of olean 1do, 1% oxida 2

carbomethoxny If-vl acetate 46 along with two rearranged products as
olean 1Z2-en-2B-carbomethody 1Sa-hydrosy 36-vl acetaté 47 and olean 12—

—~en-2B8-carbomethory 13-oxo-33-yl acetate 48.
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Fatra et al studied the action of mCFBEA& on 3-acetylbetulinic acid 49
in dichloro methane and reported the isolation of three products  as
Af-acetody lupan 8,27 di-oic acid 58, 3p-acetony I@-hydroxy lup-2@
(29)~en Z8B-ocic acid 91 and 3fB-acetony Z0-hydrody lupan—-29-al ~28-oic

acid S52.

They proposed the mechanism as shown below -
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