«
% o} 3 i
e, e iofi doguie. S%

© EE HERITAGE

e i
Sy MECTT ATNANER B s

L4 N !
b

e Py J i W
& i YAy & e i R B

by e s )

T‘;ii.@\r‘““. R AR o i e % 5 n
crowave Assisted Green Synthesisol 1.8-Diovo-Octahydrovanthenes Using
o L R =

Lemon Juice

Kirti 8. Nigatwad®, Ishwar B Ghorade™

b4 7 &
Dves Porbidiom

srhayer. Sefiy

i

Codfepe, Kiteiladae, Avrangubiad

Keiih)

Abstract:

catalyzed an efficient synthesis of 1.8-dioxo-octahydroxanthene via
i dimedone under microwave-irradiation. This method
1 vields and simple work-up procedure.

The natural acid lemon jwice
condensation of aromatic aldehydes anc
provides several advantages such as environment benign, higl
Microwave, Lemon Juice.

heywordsi- 1 Kedipgo-octahvdroxanthenes, Dimedone,

Introduction:
the designing ol new pharmacologically active compound %,
are heteroeyclic compound with the Xanthene framework. These
aumber of naturally occurring and synthetic derivatives and
P Xanthenes are an important class of organic
ation of biomolecules M parncular,
5 and have been used as versatile

Hetorocyeles plays an important_role in
Chemically 1, 8-dioxo-octahydroxanthenes
derpvatives are parent compounds of a large
occupy @ prominent position 10 medicinal chemistry

P1 fluroscent materials for visualiz

compounds thit find use as dyes
xanthenedione constiuie @ qruetural unit in a number of natural products
vity of the inbuilt pyran rng (] The synthesis of these heterocychic

istry. These compounds have also been

synthanes because of inherent reacti
sanic and heterocyclic chem
I and anti-viral activity Pl

compounds 15 of great interest for both org
investigated for agricultural anti-bacterial activity M anti-inflammatory activity
The syathesis of xanthenedione usually carried out by condensation of active methylene carbony! compounds
with aldehvdes cataly zed by sulphuric acid or HCI 1", Recently, many procedures have been reported for the
synthesis of !Js‘n.:lnm)-nc(uh_\'dmxumhcncs by condensation of dimedone and aldehydes using silica supported
sulphuric acid i1 Powex-50W 2L HC104-Si0: and PPA-SIO: (131 silica chloride and NaHS$04-8i02 'L p-
dodecyibenzenesulphonie acid 19, Fe¥-montmorillonite i) Amberlite-25 7 diammonium hydrogen
| o8 rMSCIY, tetrabutylammonium hydrogen  sulphate {0 Ferric hydrogen sulphate’™"!,
1nCls. 4H07%, wienthylbenzylammonium chloride! and Bismuth wichloride P as a catalyst. Each of these
methods have thetr own advantages but most of the reac from one of more disadvantages suuvh' as
prolonged reaction fime 4 IRLUT, 199 edious work-up processe (19 and harsh reaction condition
5 The major disadvantage of some of the method is that the ret cyclized cmm_wund
i1 Consequently, there is still need to dev t, milder, cld protocol for the

synthesis of Nanthene derivatives.

siosphile
tions sutter
s, low yield
«ction does not give the

clop a more efficien simple and high yi

[ species of citrus family commonly
It is now widely grown m all
tiuent of feman
(1.5 "), fut (0.9

oz 2

¢ importan
aions of India.
ardens. The main cons
), vitamin=C
is acidic in nawie
yst for various teactions

Citrus limonium are som
e porth-west e
ated in home g

: indica,
mon is indigenous to U
lia it is also culuy

Citrus aurantum. it
known as lemon, The le
tropical and subtropical countries. In Inc liivired i Iens
(RA%), carhohydrates (11.2%). citric acid (5-7%), profein “.l )

ganic acids. As lemon juiee

oy, fibers (1.6 %) and some other Ofg . :
of cirie peid (5-7%) is more than other acids, it worked as acid catal

Juice are MOIsHire
o). minerals (0.3
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' be found m the review articles and i the comprehensive
oS cted 1 the recently publish boek and chapter

I comtiviaton of i provions work, we have developed the cheap and ceo-friendly materals as catalysts tor .

Hoof new synithetic methodologies ™ In this paper, we would ke to report a mild and high

mehod for the synthesis of 1.8-dioxo-octahydroxanthenes via cvelo-condensation of various

dione using Lemon Juice under microwave-irradiation,

aldctivides and 13 cveloboxene

Eaperimental:.

The materals were obtamed from commercial supphiers. The unconrected melting pomts ol compounds were
wker 1 oan open capllary w o paraftin bath, Microwave oven (LG Smart Chet MS=255R operating at 2450
M having maximum out put power of 960 W) was nsed for microwave radiation. The progress of the
reactioms was monttored by TLC (Thin Layer Chromatography), THENMR spectra were recorded on an <100
MEZ PTNMR spectrometer in CDCL as a solvent and chemical shift values are recorded i units o (ppm)
relative o tetramethylsitane (MesSi) as an internal standard

General procedure-The mixture of aldehyde (1 mmol), dimedone (2 mmol) and Lemon Juice (Tml) were
sreadhated under microwave as the time mdicated in Table . The completion of reaction was monitored by
TLC (Hexane: F1OAe 8:2). The reaction mixture was cooled at room temperature and the solid product was
extiacted with dichloromethane. The organie layer was evaporated under reduced pressure and the crude
praductaas obtinned. The crude products were purified by reerystalhization from ethanol.

Result and Discussion:- ’

Herens, we would like o report a mild and high vielding method for the synthesis of 1 X-dioxo-

actaliy dronanthene dervatives i exeellent vield using Lemon Juice as a natural catalyst.
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Scheme-]

W liave carried ont the model reaction by taking: the 4-chlorobenzaldehvde and dimedone under Microwaye-
rndution

usisg Lemmon dojee as a catalyst,
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We obser
R c ey e S 4
rved that, the model reaction was carried out in |

product (3b) in modest 75% yi
/ odest 75% yield but when the concentration of catalyst have been incre
Use of 2 ml of catalyst is sufficient to

res in accelerati i
ults in accelerating the reaction yields to 91%.

able 1: Optimization of catalyst(ml) for model reaction (3b).

sresencee of 0.5 ml of Lemon Juice

fanward. Iigher : .
d_Tligher amount of the catalyst did not improve catalyst for this rc

Catalvst (mD) |
Catalyst (ml)

Ry

catalyst to give the
ased to Iml which
push the reaction

action, as shown in (Table 1).

Yicld (%)

[ ] | 0.5
e R
R Pt :
“Isolated yields. e Ty ot e
We have also observed that the aldchydes both with clectron donating groups electron and
d yields. Para and mete substituted

withdrawing groups
substrates reacted almost well. 1
reluctant to undergo the condensation re
the corresponding product in high yictd (

Table 2: Microwave assisted synthesis

afforded the corresponding product in goo
Jowever aldehydes be
action, the longer reaction
Table 2. entrics 3¢, 31).

of l.8-(li0x0—octnh_\'dro,\'anthenes using L

aring substituent at ortho position turned out to be
time is required for this substrate to get

emon Juice as a

catalyst.
D
Time Yicld
ry | Ar g : M.P ("C
Entry | Ar Product (Min) (%) 1.P (°C)
/__//
] CeHs 3a
) 2 4-CICHs ab
[ & 3 : | oo o
3 1-OCH;CoHa 3c
///
4 4-(’,)]*[.S—OCI'I;C(J-]; 3d
5 E-NOJC.\H.; e
fier & it | L
6 4-BrCcHu 3t
7 4-OHCH. 3¢
oottt |
1' 4—FChH4 3}]
"] L ———1 1<
9 2-CICH: 3 3 ‘
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Conclusion:-In conclusion this method presents a mild and “green” protocol for cbtaining 18-dioxo-
octahydroxanyhene under Microwave-ircadiation. The Lemon Juice has been shown to be an cthcient
catalyst and no additional cocatalysts were necessary to promote the reaction. Itis expected that the
present methodology will find application in organic synthesis
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