CHAPTER I

HISTORICAL

- - J— 1 N, Ty
Chemica=e s ooius Artocarpus were reporied
as steroid,flavonoid, fle®¥0r shoiie, proteid, lipid. List of the
compounds founds in e shown in Table 1.

Table 1 Chem,

Plant and chemical Reference
compound
=
Butyric acid, B-amin\ga ——— . ;5 and et al. 1962
: ¥, NS
Artocarpanone Flavonoid | heartwood F:nds:: et al., 1976
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Table 1 continued

Plant and chemical category Plant part Reference
compound
Artocarpus integra-o-D- Proteid seed Suresh Kumar et al.,1982
galactose-specific lectin

Artocarpus lectin C Hashim et al.,1992

Catechin,(DL) Pendse et al.,1976
Chaplashin

. Cyanomaclurin
Cycloartocarpesin
Cycloartocarpin
Cyclointegrin
Cyclointegrin,iso;oxy
Integrin

Morin
Morin,dihydro

sitosterol,f3

b — -
e U ATEY IWENITL
e ARNAN IUNRIINGINY

Anﬂca_rpeﬁ“’NQr " " "




Table 1 Continued

Plant and chemical category Plant part Reference
compound
Artocarpin Flavonoid | heartwood Parthasarathy et al..1969
and Rao et al., 1971
Artocarpus lectin CE-A-I sead Ferreira et al., 1992
Artoflavone Dayal and Seshadri,
1974
Artonin A Hono et al, 1989
"B "
= ", 1990
"D "
L ,1992
& 5 Aida et al.,1993
" L - & —’ "
—

Aurantiamide aceta V. ,-rl; Chakraborty et al.,198]

Betulinic acid s—artwooll] Dayal et al. 1974 and

Rao et al., 1971

Cholin,acetyl ﬂ u El ’J mlﬂ"m w&l’l Pﬁe:ra et al, 1962
C:fanomaclunn Flavénoid heagwood Panhtlra[h y et al., 1969
oW TANT EH W'I’NI JAR3E:
Cycloarténone Dayal,1974

Cycloartocarpesin Flavonoid heartwood | Parthasarathy et al.,1969
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Table I continued
Plant and chemical category Plant part Reference
compound
Cycloartocarpin Flavonoid | heartwood Parthasarathy et at.,1969

Cycloheterophyllin

Cycloheterophyllin,iso
Heterophyllin
Jacalin

Morin

Morin-caleium-chela®
Ricinoleic acid

Sitosterol-p

Undecyl-Decosan ;

hydroxyl

Ursolic acid

FIUEI'J

and Rao et al, 1971

Hano et al, 1989 and

Rao et al.,1971
" 1973

Hano et al, 1989
Hagiwara et al.,1988
Pendse et al.,1976
and Mu et al., 1982

- Mu et al., 1982
Daulatabad et al.,1989

Dayal, 1974 and

Parthasuarathy et al., 1969
Chaturvedi, 1989

Triterpene g Dayal and Seshadri,

WEI?] NEINT-
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roxy

Chalcone,dihydro:2'-3-4-

Yamuzaki et al, 1987




Table | continued
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Plant and chemical category Plant part

compound

Reference

4'-tetrahydroxy-2-geranyl

Chalcone,dihydro-2-4-4'- Flavonoid

flower

trihydroxy-5'-geranyl |

Cudraflavone A

—

Cycloartobiloxanthone o

Cycloartomunin
Cycloartomunin,dihyd:
Cycloartomunoxanthop:
C;»,,w::l::-artr::mun.in.ist:u:r:lih}r
Cyclocommunin
Cyclocommunol

Cyclomorusin

Cyclomulberrin

-

Flavanon,3'-4'-7-trih & &

-2'-geranyl )
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|
Propan-3-one, 1-[8-hydro- oxgen- flower

xy-2-methyl-2-(4-methyl- heterocycli

Yamazaki et al, 1987

Shieh and Lin ,1992
Hano et al, 1990

Lin and Shieh,199]

LL} l ggz

; 1991

'__,h in and Shieh,1992
Y

i<oshihara et al. . 1988

Koshihara et al.,]988




Table 1 continued
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Plant and chemical

compound

category

Plant part Reference

pent-3-enyl)-chromene]-
3-[2-4-dihydroxy-phenyl]
Sitosterol B

Artocarpus Chalcone I

Artocarpus flavone KB-1 ,

Artocarpus flavoneKB-2
(1] KB--—
Artomunoxanthentrione 4

Artomunoxanthone

Artonin E
Artonin F
A. elastica
Artocarpin

Artocarpin,Nor

Cycloanocarpebﬁ
Cycloartocarpin u H ’J

ANLNTNYINT

Shieh and Lin,1992
Fujimoto et al, 1987

! 1990

Shieh and Lin., 1992

Hano et al, 1990

4 Pendse et al..1976
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Table 1| continued

Plant and chemical category Plant pan Reference
compound
Cycloart-23-ene-3-p-25-diol | Triterpene fruit Altman and Zito ,1976
Cycloart-24-en-3-f-ol " " 2
Cycloart-25-ene-3--24-diol

A._hicsuta

Agglutinin,Lympho Arora et al, 1987
A._chaplasha
Artocarpesin Rao et al., 1972

L1

Artocarpin

Chaplashin

Cycloartenol,acetate Chakravarti et al.,1971

Cycloartenol,iso,acetate

Cycloartocarpesin Rao et al.,1972

Cycloartcarpin

Lupeol acetate !F.; Chakravarti et al.,1971
Resorcinol A Ruo er 41,1972
Resorcylaldehyde,p .
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Flavonoid | Heartwood Mu et al.,1982




Table 1 continued
Plant and chemical category Plant part Reference
compound
Morin-calcium-chelate Flavonoid | Heartwood Mu et al.,1982

bili

Artobilochromene

Artobiloxanthone
Chromaartobilochromen
" P

Chromanoartobilochrome,

Cycloartobiloxanthone

Furano-artobilochromene A

Furano-artobilochromen$#.

dihydro(-)
,dihydro(-

dihydro(-)

Pavanasasivam et al.,

1974

. Uvais et al,1989

pKumar et al, 1977

Vs

Pavanasasivam et al.,
1974

Uvais et al,1989
Pavanasasivam et al.,

1974

i

-
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e Kumar et al, 1977




Table | continued

Plant and chemical

category

Plant part

Reference

compound

A._rgidae

Antobiloxanthone

Flavonoid

Hano et al, 1990

L

Artonin E

"G

" H
Cycloartobiloxanthone
A lakoocha
Agglutinin,Lympho
Artocarpus lakoocha lecti
Flavone,5-7-dihydroxy;3-

Arora et al, 1987
Chatterjec et al., 1982
Chauhan and Kumari,
O-o-L-rhamnoside 1979

Flavone,5-hydroxy-7-2'-4' Pavaro and Reutrakul,

£.976

’ auhan et al., 1980

-trimethoxy

P S

Galangin-3-O-B-D-ga! 5"'
-syl-(1-4)-c- L.-rhamnus - o

L‘:’:::””ﬁ"ﬁﬂﬁwﬂwﬁwa N3
Qmmn%ﬁi‘w’“ﬁ T}

Quercetin-3-O-B-L-rham-

1982

Flavonoid Chauhan et al. 1982

noside 1982




Table 1 continued
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Plant and chemical category Plant part Referance

compound

Stilbene 3,5,2' 4-tetrahydro- Benzenoid | entire plant | Sthang et al., 1957

Xy Ratanachi, 1962
Sambhandharaksa and
Ratanachi, 1962
~Tiptabiankam, 1967

Sitosterol,p Chauhan and kumari,

1979
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THE FLAVONOID

The flavonoids have been known as natural plant products that are not
poisons and as dietary ingredients. In 1936 a group of flavonoids is claimed for

vitamin P but unfavorable publicity because of undoubtedly medicinal experiment.

At present plant £ g2 4s human dietary components,

pharmacologic agents and, variety of isolated animal cell

system.

Table 2 The pharma

Activitys
Antibiotic W WA a,Lactobacillus,
aerogenes, E.coli.
Antimalignancy !;..' loma from
= e DNa n
Antivirus Co?ccntratc anthocya | , inhibit tobacco mosaic virus,

A EW%‘I%WF wgq:ﬂ@m.

in I:ut virus in

C““"“ﬂ'm 4RI Wﬂ%ﬁ"tﬁoﬁl

chalcone, catecin veins, Haemorrhoids,
isoflavone, flavandiol Hypertension, Thrombosis

Atherosclerosis




Table 2 continued

Activitys

Flavonoids

Actions

Oestrogen

Anti-inflammatory

Anti-allergic

The flavonoids

1. Anthocyanidin [flavy)’

2, Flavanone and Fla <ol

genistein

Unfertile in lamp (clover
disease)

inhibit pathway of arachidonic
acid

it allergic mediator release

Rast cell and basophiles
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2.2 Flavanol [3-hydroxyflavone]

3.2 Dihydrochalcone
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5. Flavanone and Dihydroflavonol

5.1 Flavanone

5.2 Dihydroflavonol

6. Proanthocyanidin

6.1 Leucoanthocyanidin Trla% Joodis. 2

LT3 T




7. Biflavonoid [flavonoid dimers]

7.1 Ochnaflavone

7.2 Hinokiflavone

7.3 Robustaflavone

N 1 mmmummmaﬂ

toflavone




7.5 Garcinia-biflavonoid

7.8 Agathisflavone
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7.8 Succedaneaflavone

7.9 Taiwaniaflavone

8. Isoflavonoid

8.1 Isoflavone [3(Me
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8.3 Rotenoid and Dehydrorotenoid

8.3.1 Rotenoid

8.3.2 Dehydrorotenvic

8.4 Peterocarpan [coumdirarde—=

-
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8.5 Isoflavan U ¢
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Biosynthesis of Flavonoid

The flavonoid evolution rests, as in case of other secondary product. It is
generally expected that compound which require many steps for synthesis should

not be present in the more primitig ~gisims. The first advantage of flavonoid

evolution is potent antioxid. r. They reduce the acrivity of the
dangerous oxidant induct'™® U, S — opper. Second, flavonoid are

conjugated aromatic wee as potent screens aginst

destructive UV ligh® miopically active visible light

(especially in the 38 ere with viral, bacterial,
fungal reproduction, | 'y (especially the lignins)
can play a role in strer, | walls.
The biosynthesis | ted compounds start in the
deamination of phenylalanine3 gr. lead to the formation of trans-
cinnamic acid. On 2 n to synthesize lignins
and lignans by trad ¥ : unnyl alcohol and then

polymerizing the la - the random ‘%-dmwnsmnal structure. The key intermediate

mwaﬂﬁwﬁﬂﬂﬁwm m

reaction of p-cqjmaryl co-A with d'l.ree malnmr. acid via a modlﬁed non-reductive
fatty as W Erlalconc The
ﬂ}thzﬂn of naringenin c:haimne gwe avanone, nanngemn From naringenin, the
dehydrogenation of C2-C3 bond in flavanone leads to the flavone. apigenin, and
isoflavone. The introduction of a hydroxyl group in the C3 position of narigenin

from dihydrokaemferol, flavanonol elaborate flavonol. anthocyanidin, flavan-3ol




(catechins) and flavan-3 4-diols. The latter two groups are being considered as the

precursors of condense tannin (proanthocyanidins). (see scheme 1)

imunnyl aleabols

e

Lignina.

phcnylalanine

COOH COOH CH ,:f)H
Lo Fr@/ﬂ:v
— ki schis

y

scheme 1
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The biosynthesis of Artocarpus flavonoids (Radhakrishnan, Rama Rao and
Venkataraman,1965) start from 2,4-dihydroxy trans- cinnamic acici condenses with
acetate-malonate unit to form the chalcone (I). Attack of phoroglucinol nucleus by one
unit of 3,3-dimethylallyl pyrophosphate lead to (II) and artocarpesin  (III). The

dibenzoylmethane (IV) may be forny el }jcated, and attack by a second unit of

dimethylallyl phosphate, follov (| bind shift of an olefinic bond to

conjugate with the benzer™ arpin. Further cyclization of

a—

artocarpin  to cycloartoc s ' owwihe doubly allylic CHy 1o

CHOH. (see Scheme 2)
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scheme 2
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The Stilbene

Most of stilbene occur in woods. They are fungicidal. The distribution of
natural stilbenes are in Pinaceae, Liliaceae, Myrtaceae, Leguminosae, Moraceae,

Polygonaceae and Saxifragaceae (Erdgul|

|33): The hydroxylation patterns of natural

stilbenes and dihydrostilbenes a: Venkataraman,1972)

Table 3 Hydroxylation 4

(include mes®

Compous

Stilbene
4-OH
3,5-(OH)y
3,54'-(OH)3 l: 10sae,Myrtaceae,
gceae Liliaceae
3,5,2'4'-(OH)y :::3 1),Liliaceae

v ,
3,5,3,4'-(OH)4 nom Myrtaceae,

Moraceae Polygonac:eﬂe

e ﬂyﬂawmﬂws

» Wﬂﬂﬂﬁﬂﬂﬁlﬁ:{lﬁﬂﬂ Y

methyl isolated from one
3,5,3,4-(OH)4 Piceae excelsa Link bark
3,4-(OH)y
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Table 3 continued

compounds occurance

3,2 4'-(OH)3 4 Morus species
3,5,2'4'-(OH)4

The two majos aromatic compounds are

established, one based cos®i® R il finksige of uceiic dcid
units. The stilbene deri's ' shown in scheme 3 and

4 (Rickards,196] and B

e W
Ausingingdhs
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H=CHCOOH 5% NH COOH

H OH

scheme 3
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