FART-IV

REDUCTIVE CLEAVAGE OF SEVEN MEMBERED LACTOME RING WITH LITHIUM IN
ETHYLENEDIAMINE.




CHAPTER-1I

A SHORT REVIEW OF LITHIUM ETHYLENEDIAMINE AS A REDUCING AGENT.
Feggel and ca¥worker5I uweed Lithium{li) Ethylenediamine {(EDA) at
S0-186°C as a potential reducing agent. Barton et al® showed that the
esters of tertiary acids fwnished acids on reduction with alkali

metal amine.They proposed the mechanism as shown in scheme-I1.
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Likewise Sengupta et a13 converted the  C-17 carbomethoxy agroup of
trite%penoids in-to carboxylic acids on treatment with Li-EDA. PFradhan
et al# performed a systematic study on the reduction of triterpenoids
with Li-EDA and reported the wide applicability D%vthis system in  the
reduétian of ketones and aldehydes to alcohols, isopropenyl groups to
igopropyl groups and esters of hindered a;ids to carboxvylic acids.on a
series of tritarpenaid; containing one or more of these %antimnal

groups as shown in the following table.

TABLE~-T1.

Reduction of ketones, aldehydes.isopropenyl group and esters of

hindered carboxylic acids belonging to & series of triterpencids.

ENTRY TRITERPENGIDS PRODUCTS FUNCTIOHAL
GROUPE REDUCED
1.  Lupanone® Lupanal® ‘ C=0
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2a Friedlin® . Frjedelinaié C=0
3. Betulonic aldehydeé Dihydrabe%uliné C=0. CHO, C:CHE
4 Dleanonic alhedydeé_ Ery%hrodimi6 =0, CHO.
5 Lupemlé' . Lupanmlé C=CH_,
b NnrefenﬂIT ‘ Nmretanmi7 C=CH;
7. | Lupenﬂneé Lupanﬁls C=CHE,hC=O,
8. Methyl aleuritalate °  Aleuritolic acid = CoOMe. o
9. Methyl trichadinate 16 Trichadenic acid 1o CO0Me
1@. . Methvyl mieahonate 8 Gleancolic acid & C=0, CO0Me
11. Methvl Urosonate & _Urémli; acid 8 C=0, COUOMe
12, Methyl betulonate & Dihydrobetulinic acid & C=GH25 ca, .
' and COOMe.
Fradhan et aldb proposed the mechanism as Cshown  in schemae-—I1.
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Lactones may be considered as intramolecular esters which are formed

by condensation of hydroxy aroups with carboxylic &cid @ functions of

- the same molecule. Therefore it waszs envisaged that lactone onvgen

might be cleaved from its point of attachment by the action of
{
Li-EDA..This application of lithium - ethylenediamine on lactones
<4

obtained from the bark of nggiéigiéﬂgggggigg” for reductive cleavage

N =
af their lactone rings had been sucessfull The results of several such

reactions are shown in table-I1.

113



TABLE-TI

Substrate lactones. Froduct.’ Yield.
l.3%a~hydroxy friedelan Gor-hydrony friedelan 8%
27 3 15c-olide. Z27-aic acid
2. 3a-acetory friedelan (a) Friedelan 27-oic 48%
27 2915c-olide. acid.
(b);Ea—hydruuy friedelan 4@%
27-oic acid.
«H.d-oro-friedel an Jo-hydrosy friedelan 80%
27 =2 18o—oclide. 27~oic acid
(adolactaone)
4. Friedelan 275 lbéa (a) Friedelan 27-oic 28%
-olide. ' acid.
(Iso—~deoxyodol actone) (b) Friedelan léo,27 687
—diol
S. Friedelan 27 - 15« - Friedelan 27-oic =]y
~olide. ' acid. '

{(Deoxyodol actone)

&. If3-acetoxy oleanan (a) Oleanan 18a-H,28 487
18&—H,28-¢136—Glideu8 -0ic a&cid.
’ (b) 3f-hydrouy oleanan— 487 |
18o-H,28~oic acid.
7. EFf-acetony oleanan (a) Oleanan 18a-H,Z28 . . Q%
lﬂd—HEES-alqﬁ—Dlideg ~oic acid.
{b) SG—acetaxy oleanan— Z@%

18ot—H,Z28~0ic acid.
(c) Oleanan 18a-H,33,193, 15%

28~triol.

Al the ab@ve products: were characterised $rom their spectral

data.

From the above obhservations it can be cormcluded that five

membered lactornes (1 to 7)on reductive cleavage with lithium—ethvlens
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diamine fwnished the corresponding a;ids in all but one (7c) cases.
So, presently the author was .interested to see the effect o
Lithium~ethy1ane diamineg on seven membered lactone ring compounds and
have chosen 3,4 seco-friedelan 324 olide 1 and 3,4 seco-friedelan

I=4, 27218 di-olide 2 as the substrate.

|
o

Both the compounds 1 and 2 on reduction with 1lithium ethylenediamine
{the latter was carried out at room temperture to keep the five

membered lactone moiety intact ) produced diol exclusively.

The two diols 3 and 4 were identical with the products obtained from

LAH reduction of compounds 1 and 2.
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