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OXYPRENYLATED SECONDARY METABOLITES

> PRENYLOXYALKALOIDS
> PRENYLOXYPHENYLPROPANOIDS

ACETOPHENONES CINNAMIC ACIDS
ALCOHOLS AND ESTERS COUMARINS

ALDEHYDES FLAVONOIDS
ANTHRAQUINONE LIGNANS

BENZOIC ACIDS TERPHENYL DERIVS.
BENZOPHENONES XANTHONES
CHALCONES




OXYPRENYLATED SECONDARY METABOLITES

> MAINLY FOUND IN THE FAMILY OF
RUTACEAE AND TO A LESSER EXTENT IN THE
FAMILY OF UMBELLIFERAE, BORAGINACEAE,
COMPOSITAE AND LEGUMINOSAE

> EXTRACTED FROM NATURAL SOURCES IN
VERY LOW CONCENTRATION IN MOST CASES

> CONSIDERED FOR DECADES MERELY AS
BIOSYNTHETIC INTERMEDIATES OF MORE
WIDESPREAD C-PRENYL COMPOUNDS




OXYPRENYLATED SECONDARY METABOLITES

THE O-SIDE CHAIN I

> ISOPENTENYL

> GERANYL
> FARNESYL




OXYPRENYLATED SECONDARY METABOLITES

THE O-SIDE CHAIN I

> IMPROVEMENT OF LIPOPHILICITY

> A TERPENYL MOIETY COULD ALLOW THESE
MOLECULES TO IDENTIFY SPECIFIC BUT STILL
UNKNOWN BIOLOGICAL TARGETS IN HUMANS
AND ANIMALS

> “EASY"” BREAKDOWN OF THE C-O LINK




OXYPRENYLATED SECONDARY METABOLITES

THE O-SIDE CHAIN |

B-OCIMENONE
(CYTOTOXIC)




The story begins in 1930: discovery of auraptene

Komatsu, S.; Tanaka, S.; Ozawa, S.; Kubo, R.; Ono, Y.; Matsuda, Z. Nippon Kagaku Kaishi 1930, 51, 478




PRENYLOXYALKALOIDS

ACRIDONES
QUINOLINES

FURANOQUINOLINES
PYRANOQUINOLINES




PRENYLOXYALKALOIDS

ACRIDONES

~, ! P
|

O OH “B%,. <| Sarcomelicope leiocarpa

an
‘ ‘ 7. " (P.S. Green) (Rutaceae)
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2R = OMe, R? = geranyl 3 VEBILOCINE
3 R' = H, R? = isopentenyl | _ _
Vepris bilocularis (Wight & Arn.)

(Rutaceae)

Baudouin, G.; Tillequin, F.; Koch, M.; Tran Huu Dau; M.E., Guilhem, J.; Pusset, J.; Chauviere, G. J. Nat. Prod. 1985, 48, 260
Brader, G.; Bacher, M.; Greger, H.; Hofer, O. Phytochemistry 1996, 42, 881




PRENYLOXYALKALOIDS

FURANOQUINOLINES

4 7-ISOPENTENYLOXY-y-FAGARINE

Haplophyllum spp.
Zanthoxylum arborescens L.
Skimmia reevesiana R. Fortune
(Rutaceae)

5 8-ISOPENTENYLOXY-y-FAGARINE

Zanthoxylum arborescens L.
(Rutaceae)

Bessonova, I.A.; Akhmedzhanova, V.l.; Yunusov, S.Y. Khim. Prirod. Soedin. 1974, 5, 677
Grina, J.A.; Ratcliff, M.R.; Stermitz, F.R. J. Org. Chem. 1982, 47, 2648




PRENYLOXYALKALOIDS

FURANOQUINOLINES

6 EVOXINE
7 ACETYLEVOXINE
8 ANHYDROEVOXINE
9 EVODINE
10 HAPLATINE

Skimmia reevesiana R. Fortune

Rozsa, Z.; Rabik, M.;, Szendrei, K.; Kalman, A.; Argay, G.; Pelczer, I.; Aynechi,
M.; Mester, I.; Reisch, J. Phytochemistry 1986 25, 2005




PRENYLOXYALKALOIDS

FURANOQUINOLINES

11 ROXIAMINE A
12 ROXIAMINE B
13 ROXIAMINE C

Euodia roxburghiana Benth.
(Rutaceae)

McCormick, J.L.; McKee, T.C.; Cardellina Il, J.H.; Boyd, M.R. J. Nat. Prod. 1996, 59, 469




PRENYLOXYALKALOIDS

PYRANOQUINOLINES

14-15
Vepris bilocularis (Wight & Arn.)

Brader, G.; Bacher, M.; Greger, H.; Hofer, O. Phytochemistry 1996, 42, 881




PRENYLOXYALKALOIDS

QUINOLINES

16
Euodia roxburghiana Benth.

McCormick, J.L.; McKee, T.C.; Cardellina Il, J.H.; Boyd, M.R. J. Nat. Prod. 1996, 59, 469




PRENYLOXYALKALOIDS

QUINOLINES

INHIBITORY ACTIVITY AGAINST HIV-1

CYTOPATHIC EFFECTS ON HUMAN
LYMPHOBLASTOID HOST CELLS (CEM-SS)
ECso = 1.64 pM

HIV-1 REVERSE TRANSCRIPTASE
EC., = 8.0 uM




PRENYLOXYPHENYLPROPANOIDS

ACETOPHENONES

3
. i 17 - 22
R
Euodia merrilli
1; g: = 52 ;2H, R®= gelralgyl, E: = :_?opentenvl Kanehira & Sasaki ex Kanehira
= = geranyi, = =
19 R' = R% = H, R® = geranyl, R* = H (Rutaceae)
20 R' = CH,OH, R? = H, R®= geranyl, R* = H
21 R! = CH,OH, R? = H, R® = geranyl, R* = isopentenyl
22 R! = CH,OH, R? = geranyl, R®=R*=H

Chou, C.J.; Lin, L.C.;, Chen, K.T.; Chen, C.F. J. Nat. Prod. 1992, 55, 795
Lin, L.C.; Chou, C.J.; Chen, K.T.; Chen, C.F. J. Nat. Prod. 1993, 56, 926




PRENYLOXYPHENYLPROPANOIDS

ACETOPHENONES
23

Euodia lunuankenda
(Gaertn.) Miq. LS

24

Boronia ramosa
(Lindl.) Benth.
(Rutaceae)

L !1
& 7
Y 4

N

Y

23R! = H, R? = isopentenyl, R® = H, R* = isopentenyl N
24 R' = R*= H, R® = farnesyl, R* = H N L

Kumar, V.; Karunaratne, V.; Sanath, M.R.;, Meegalle, K.; MacLeod, J.K. Phytochemistry 1990, 29, 243
Ahsan, M.; Gray, A.l.; Waterman, P.G. J. Nat. Prod. 1994, 57, 673




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

25

Verbesina glabrata Hook et Arn
(Compositae)

26

Senecio longifolius L.
25 R' = H, R% = OMe (Boraginaceae)

26 R: = Ac, 52 = OMe 27
27 R'=H,R?>zH
Fagara rhetza (Roxb.) DC.
(Rutaceae)

Bohlmann, F.; Zdero, C.; Natu, A.A. Phytochemistry 1978, 17, 1751
Bohlmann, F.; Grenz, M.;, Gupta, R.K.; Dhar, A.K.; Ahmed, M.;, King, M.R.; Robinson, H. Phytochemistry 1980, 19, 2391




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

CYTOTOXIC ACTIVITY
A-549 34.0 uM
HL-60 6.7 pM
KB 3.0 uM

Bohlmann, F.; Zdero, C.; Natu, A.A. Phytochemistry 1978, 17, 1751
Bohlmann, F.; Grenz, M.;, Gupta, R.K.; Dhar, A.K.; Ahmed, M.;, King, M.R.; Robinson, H. Phytochemistry 1980, 19, 2391




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

Ligularia nelumbifolia
[(Bur. et Franch) Hand.-Mazz.]
(Compositae)

Zhao, Y.; Hao, X.; Lu, W.; Cai, J.; Yu, H.; Sevenet, T.; Gueritte, F. J. Nat.
Prod. 2002, 65, 902




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

Ligularia intermedia Nakai
(Compositae)

Ma, B.; Gao, K.;, Shi, Y.P.;, Jia, Z.J. Phytochemistry 1997, 46, 915




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

Ligularia duciformis
(C. Winkler) Hand Mazz.
(Compositae)

Gao, K.; Wang, W.S.;, Jia; Z.J. Phytochemistry 1997, 47, 269




PRENYLOXYPHENYLPROPANOIDS

ALCOHOLS AND ESTERS

38 BOROPINOL A
39 BOROPINOL C
Boronia pinnata Sm

38R=H
39 R = OMe

Ito, C.; ltoigawa, M.; Otsuka, T.; Tokuda, H.; Nishino, H.; Furukawa, H.; J. Nat. Prod. 2000, 63, 1344




PRENYLOXYPHENYLPROPANOIDS

ALDEHYDES

40 ASPERUGIN A
41 ASPERUGIN B
40 R' = OMe, R = CHO 42 ASPERUGIN C

41 R = OH, R? = CHO .
42 R' = OH, R’= CH, Aspergillus rugulosus

Ballantine, J.A.; Ferrito, V.; Hassall, C.H. Phytochemistry 1971, 10, 1309




PRENYLOXYPHENYLPROPANOIDS

ALDEHYDES

43 BOROPINAL
Boronia pinnata Sm

43 R=H
44 R = OMe

Ito, C.; ltoigawa, M.; Otsuka, T.; Tokuda, H.; Nishino, H.; Furukawa, H.; J. Nat. Prod. 2000, 63, 1344




PRENYLOXYPHENYLPROPANOIDS

ALDEHYDES

CYTOTOXIC ACTIVITY
A-549 22.0 uM
HL-60 1.2 uM
KB 2.6 uM




PRENYLOXYPHENYLPROPANOIDS
ANTHRAQUINONES

46 VISMIONE D
Psorospermum febrifugum Spach.
(Guttiferae)

OH O OH

JeocBUBUN

45
o) OH OH

‘OO O/\)\/\)\
(@)

46 R=H
47 R = Ac

Amonkar, A.; Chang, C.J.; Cassady, J.M. Experientia 1981, 37, 1138
Botta, B.; Delle Monache, F.; Delle Monache, G.; Marini Bettolo, G.B.; Oguakwa, J.U. Phytochemistry 1983,
22,539




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

OH OH CYTOTOXIC ACTIVITY

‘O‘ Co-115 cell line (LDs,)

46 0.15 ug/mL
47 R = Ac 47 0.38 ug/mL

46 R=H




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

ANTIPROTOZOAL ACTIVITY

ICs
(ng/mL)

Tripanosoma brucei 9.0 + 3.5

T. cruzi 4.6 +1.6

Leishmania donovani 0.37 £+ 0.033

Plasmodium falciparum 1.01 £ 0.13

Cytotoxicity 4.1 +1.0

Mbwambo, Z.H.; Apers, S.; Moshi, M.J.; Kapingu, M.C.; Van Miert, S.; Claeys, M.; Brun, R.; Cos, P.; Pieters, L.; Vlietinck, A.
Planta Med. 2004, 706




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

OH O OH Psorospermum febrifugum Spach.

L,

o)

geranyl




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

ANTIPROTOZOAL ACTIVITY

ICs
(ng/mL)

Tripanosoma brucei 14.4 + 8.1

T. cruzi > 90

Leishmania donovani 12.0+1.0

Plasmodium falciparum 21.6+1.42

Cytotoxicity > 90

Mbwambo, Z.H.; Apers, S.; Moshi, M.J.; Kapingu, M.C.; Van Miert, S.; Claeys, M.; Brun, R.; Cos, P.; Pieters, L.; Vlietinck, A.
Planta Med. 2004, 706




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

Vismia guineensis (L.) Choisy

(Hypericaceae)

Bilia, A.R., Yusuf, A.W., Braca, A., Keita, A., Morelli, |. J.
Nat. Prod. 2000, 63, 16




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

Dianthrone A1
Vismia orientalis Engl.
(Hypericaceae)

Mbwambo, Z.H.; Apers, S.; Moshi, M.J.; Kapingu, M.C.; Van Miert, S.; Claeys, M.; Brun, R.; Cos, P.; Pieters, L.; Vlietinck, A.
Planta Med. 2004, 706




PRENYLOXYPHENYLPROPANOIDS

ANTHRAQUINONES

ANTIPROTOZOAL ACTIVITY

ICs
(ng/mL)

Tripanosoma brucei 53.5+18.4

T. cruzi > 90

Leishmania donovani > 30

Plasmodium falciparum 41.1 + 6.61

Cytotoxicity > 90

Mbwambo, Z.H.; Apers, S.; Moshi, M.J.; Kapingu, M.C.; Van Miert, S.; Claeys, M.; Brun, R.; Cos, P.; Pieters, L.; Vlietinck, A.
Planta Med. 2004, 706




PRENYLOXYPHENYLPROPANOIDS

BENZOIC ACIDS

55 MELICOPOL
56 METHYL MELICOPOL

Melicope broadbentiana
F.M. Bail.
(Rutaceae)

55R=H
56 R = Me

Ritchie, E.; Taylor, W.C.; Vautin, T.K. Aust. J. Chem. 1965, 18, 2021




PRENYLOXYPHENYLPROPANOIDS

BENZOIC ACIDS

Trichocolea mollissima Trichocolea lanata

(Hook. f. and Tayl.) Gott. Trichocolea tomentella (Ehrh.) Dumort
— — (Ehrh.) Dumort

Trichocolea hatchery Evans
(Trichocoleaceae)

Perry, N.B.; Foster, L.M.; Lorimer, S.D.; May, B.C.H.; Weavers, R.T. J. Nat. Prod. 1996, 59, 729
Baek, S.H.; Perry, N.B.; Weavers, R.T.; Tangney, R.S. J. Nat. Prod. 1998, 61, 126




PRENYLOXYPHENYLPROPANOIDS
BENZOIC ACIDS

R1Oj©/ COoMe
RO

60 R' = Me, R? = geranyl

61 R1=H,R2=W
o]

62 R' = Me, R? = isopentenyl




PRENYLOXYPHENYLPROPANOIDS

BENZOIC ACIDS




PRENYLOXYPHENYLPROPANOIDS

BENZOIC ACIDS

MeO COsMe
Rojg/ CYTOTOXIC ACTIVITY

Monkey kidney cells

57 R = M(\ﬂ/\(
o 15.0 ug/disc

60 R = geranyl




PRENYLOXYPHENYLPROPANOIDS

BENZOPHENONES

Tovomita krukovii A.C.
Tovomita longifolia (Rich.) Hochr.
(Clusiaceae)
Leontonyx spp.
(Asteraceae)

Bohlmann, F.; Subita, A. Phytochemistry 1978, 17, 1929
Pecchio, M.;, Solis, P.N.; Lopez-Perez, J.L.; Vasquez, Y.; Rodriguez, N.; Olmedo, D.; Correa, M.; San Feliciano, A.; Gupta,
M.P. J. Nat. Prod. 2006, 69, 410




PRENYLOXYPHENYLPROPANOIDS

BENZOPHENONES

CYTOTOXIC ACTIVITY

ICso (ng/mL)
4.8

6.5
5.6




PRENYLOXYPHENYLPROPANOIDS

BENZOPHENONES

ANTIMICROBIAL ACTIVITY

ICso (ng/mL)

Staphylococcus aureus

12.5

Mycobacterium smegmatis

12.5




PRENYLOXYPHENYLPROPANOIDS

CHALCONES

Derris (Lonchocarpus) sericea
(Poiret) Duche
(Papilionaceae)

Do Nascimento, M.C.; Mors, W.B. Phytochemistry 1972, 11, 3023




PRENYLOXYPHENYLPROPANOIDS

CHALCONES

Lonchocarpus muehlbergianus
Hassl.
(Papilionaceae)

Magalhaes, A.F.; Tozzi, A.; Magalhaes, E.G.; Blanco, |.S.; Soriano, M.P.C. An. Acad. Bras. Sci. 2004, 76, 651




PRENYLOXYPHENYLPROPANOIDS

CHALCONES

Helichrysum athrixiifolium
(Kuntze) Moser (Asteraceae)

71 R! = isopentenyl, R = OH, R®=H
72 R' = isopentenyl, R? = R® = OH

Bohimann, F., Ates, N. Phytochemistry 1984, 23, 1338




PRENYLOXYPHENYLPROPANOIDS

CHALCONES

Millettia erythrocalix Gagnep.
(Leguminosae)

73 R! = geranyl, R? = H, R%= OH
74 R' = isopentenyl, R® = OH, R® = OMe

Sritularak, B.; Likhitwitayawuid, K.; Conrad, J.; Vogler, B.; Reeb, S.; Klaiber, I.; Kraus, W. J. Nat. Prod. 2002, 65, 589




PRENYLOXYPHENYLPROPANOIDS

CHALCONES

Beilschmiedia tovarensis
(Meisn.) Sa. Nishida
(Lauraceae)

Suarez, L.E.C.; Vargas, O.E.B. Rev. Col. Quim. 2005, 34, 35




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

~ _COOH
M\O/Q/\/

R

aRcpe Acronychia baueri

Schott.
(Rutaceae)

Prager, R.H.; Thredgold, H.M. Aust. J. Chem. 1966, 19, 451




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

CANCER
CHEMOPREVENTIVE
AGENT

Curini, M.; Epifano, F.; Genovese, S.; Marcotullio, M.C.; Menghini, L. Anticancer Agent Med. Chem. 2006, 6, 571




INCIDENCE OF AOM-INDUCED COLON
CARCINOGENESIS IN 5 WEEK OLD F-344 RATS

Group |Treatment Animals ACF

1 AOM + FA 0.2% 20 134 + 53*%*
AOM + FA 0.1% 20 191 + 55
AOM + 77 0.2% 20 129 + 42%*
AOM + 77 0.1% 20 157 + 42%
AOM 20 220 + 58%*
Saline + FA 0.2% 0
Saline + FA 0.1%
Saline + 77 0.2%
Saline + 77 0.1%

Saline

AOM = azoxymethane, FA = ferulic acid, ACF = aberrant crypt foci, * P < 0.001




MULTIPLICITY OF TONGUE TUMORS IN RATS
TREATED WITH 4-NQO AND/OR 77

Treatment Animals A B

4-NQO 16 0.63 + 0.70 1.31 £+ 0.85

4-NQO + 77 0.2% 14 0.43 + 0.51 1.21 + 0.80

4-NQO + 77 2% 0.21 + 0.43 0.57 £+ 0.51

77 2%

no treatment

4-NQO = 4-nitro-quinoline-1-oxide, A = squamous cell papilloma, B = squamous cell carcinoma




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

BOROPINIC ACID
Boronia pinnata Sm

Ito, C.; ltoigawa, M.; Otsuka, T.; Tokuda, H.; Nishino, H.; Furukawa, H.; J. Nat. Prod. 2000, 63, 1344




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

ANTIMICROBIAL ACTIVITY

Helicobacter pylori
MIC = 1.62 ug/mL

Epifano, F., Menghini, L., Pagiotti, R., Angelini, P., Genovese, S., Curini, M. Bioorg. Med. Chem. Lett. 2006, 16, 5523




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

Boronia megastigma
Nees
(Rutaceae)

Weyerstahl, P.; Marschall, H.; Bork, W.R.;, Rilk, R. Liebigs Ann. Chem. 1994, 1043




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

Esenbeckia hieronymi
GUIETLETSY

Delle Monache, F.; Trani, M.; Yunes, R.A.; Falkenberg, D. Fitoterapia 1995, 66, 474




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

COOMe
Ro/©/\/ Zanthoxylum pistaciflorum

Hayata (Rutaceae)
82 R = isopentenyl
83 R = geranyl

Chen, J.J.; Huang, H.Y.;, Du, C.Y.; Chen, L.S. J. Chin. Chem. Soc. 2004, 51, 659




PRENYLOXYPHENYLPROPANOIDS

CINNAMIC ACIDS

CYTOTOXIC ACTIVITY
P-388
ICs5o = 9.38 ug/mL




PRENYLOXYPHENYLPROPANOIDS

COUMARINS

> THE MAIN CLASS OF PRENYLOXYPHENYLPROPANOIDS
> ABOUT 170 COMPOUNDS ISOLATED TO NOW
»> COMMONLY FOUND IN EDIBLE FRUITS AND VEGETABLES

> ABUNDANT IN PLANTS BELONGING TO THE FAMILIES OF
RUTACEAE AND UMBELLIFERAE

» CHARACTERIZED AS ANTI-CANCER, ANTI-
INFLAMMATORY, ANTI-VIRAL, ANTI-MICROBIAL,
VASORELAXANT, ANTI-PLATELET AGGREGATION AGENTS

Curini, M.; Cravotto, G.; Epifano, F.; Giannone Curr. Med. Chem. 2006, 2, 199




PRENYLOXYPHENYLPROPANOIDS

COUMARINS

IMPERATORIN
Inhibitory activity on LPS-

induced production of PGE,

Inhibition of 5-lipoxygenase




PRENYLOXYPHENYLPROPANOIDS

COUMARINS

IMPERATORIN
Hepatoprotective agent

Inhibition of carcinogen-

metabolizing enzymes and of

activation of benzo[a]pyrene
and 7,12-

dimethylbenz[a]anthracene




PRENYLOXYPHENYLPROPANOIDS

COUMARINS

AURAPTENE
Anti-inflammatory agent

Cancer chemopreventive
agent (liver, skin, tongue,
oesophagus, colon)
Anti-platelet aggregation

agent




PRENYLOXYPHENYLPROPANOIDS

COUMARINS
PRELIMINARY

PHARMACOKINETC DATA

Accumulation inside
intestinal epithelial cells
Slow passage into the portal

vein

Induction of glutathione-S-
transferase but not CYP 450

in the liver

Murakami, A.; Wada, K.; Ueda, N.; Sasaki, K.; Haga, M.; Kuki, W.;
Takahashi, Y.; Yonei, H.; Koshimizu, K.; Ohigashi, H. Nutr. Cancer
2000, 36, 191.




DO THIS PRELIMINARY

PHARMACOKINETC DATA
ACCOUNT FOR THE OBSERVED
LIVER AND COLON CANCER
CHEMOPREVENTIVE EFFECT?




PRENYLOXYPHENYLPROPANOIDS

COUMARINS

BERGAMOTTIN

Selective inhibition of
carcinogen-metabolizing
enzymes and of activation of
benzo[a]pyrene (P450 1A1)

Inhibition of expression of INOS




PRENYLOXYPHENYLPROPANOIDS

COUMARINS




PRENYLOXYPHENYLPROPANOIDS

FLAVONOIDS

Helichrysum athrixiifolium
(Kuntze) Moser

Bohimann, F.; Ates, N. Phytochemistry 1984, 23, 1338




PRENYLOXYPHENYLPROPANOIDS

FLAVONOIDS

Millettia ferruginea
(Hochst.) Back

Dagne, E., Bekele, A., Noguchi, H., Shibuya, M., Sankawa, U. Phytochemistry 1990, 29, 2671




PRENYLOXYPHENYLPROPANOIDS

FLAVONOIDS

Lonchocarpus muehlbergianus
Hassl.

Magalhaes, A.F.; Tozzi, A.; Magalhaes, E.G.; Blanco, |.S.; Soriano, M.P.C. An. Acad. Bras. Sci. 2004, 76, 651




PRENYLOXYPHENYLPROPANOIDS

FLAVONOIDS

Ficus maxima
P. Miller
(Moraceae)

Dagne, E., Bekele, A., Noguchi, H., Shibuya, M., Sankawa, U. Phytochemistry 1990, 29, 2671




PRENYLOXYPHENYLPROPANOIDS

FLAVONOIDS

Millettia erythrocalix Gagnep.

Sritularak, B.; Likhitwitayawuid, K.; Conrad, J.; Vogler, B.; Reeb, S.; Klaiber, I.; Kraus, W. J. Nat. Prod. 2002, 65, 589




PRENYLOXYPHENYLPROPANOIDS

LIGNANS

93 Piperitol-3,3-dimethylallyl ether
Zanthoxylum piperitum (L.) DC.

94 Pluviatol isopentenyl ether
Zanthoxylum podocarpum Hens.

Whiting, D.A. Nat. Prod. Rep. 1987, 4, 499




PRENYLOXYPHENYLPROPANOIDS

LIGNANS

95 (+)-Pinoresinol-di-3,3-dimethylallyl
ether

96 (+)-Pinoresinol-3,3-dimethylallyl
ether

Zanthoxylum integrifolium Metrr.

96 R = isopentenyl
97R=H

Chen, J.J.; Huang, H.Y.; Du, C.Y.; Chen, I.S. J. Chin. Chem. Soc. 2004, 51, 659




PRENYLOXYPHENYLPROPANOIDS

LIGNANS

Haplophyllum ptilostylum
Spach. (Rutaceae)

98 R'==0,R?2=H
99 R'=H,R%2==0

Ulubelen, A.; Gil, R.R.; Cordell, G.A.; Mericli, A.H. Phytochemistry 1995, 39, 417




PRENYLOXYPHENYLPROPANOIDS

LIGNANS

7-0-(3-methyl-2-butenyl-)-isodaurinol

Haplophyllum myrtifolium
Spach.

Saglam, H.; Gozler, T.; Gozler, B. Fitoterapia 2003, 74, 564




PRENYLOXYPHENYLPROPANOIDS

TERPHENYL DERIVATIVES

TERPRENIN

Aspergillus candidus

LOW-DOSE
IMMUNOSUPPRESIVE
AGENT

Kawada, K.; Arimura, A.; Tsuri, T.; Fuji, M.; Komurasaki, T.; Yonezawa, S.; Kugimiya, A.; Haga, N.; Mitsumori, S.; Inagaki,
M.; Nakatani, T.; Tamura, Y.; Takechi, S.; Taishi, T.; Kishino, J.; Ohtani, M. Angew. Chem. Int. Ed. Engl. 1998, 37, 973




PRENYLOXYPHENYLPROPANOIDS

XANTHONES

Cratoxylum cochinchinense
(Lour.) Blume

(Rutaceae)
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PRENYLOXYPHENYLPROPANOIDS

XANTHONES
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PRENYLOXYPHENYLPROPANOIDS

XANTHONES

METAPHASE-BLOCKING ACTIVITY ASSAY, EXPRESSED
AS MITOTIC INDEX (MI), IN HUMAN LYMPHOCYTES

Compound Dose (LM) MI

Control --

106 0.5

106 1

106

Colcemide

Estramustin




OXYPRENYLATED SECONDARY METABOLITES

CONCLUSION AND FUTURE PERSPECTIVES I

> ALMOST 300 COMPOUNDS HAVE BEEN ISOLATED,
ALTHOUGH IN VERY LOW QUANTITY

» VERY FEW COMPOUNDS HAVE BEEN
SYNTHESIZED

> FEW PHARMACOLOGICAL DATA HAVE BEEN
REPORTED AND MAINLY FOCUSING ON ANTI-
CANCER AND ANTI-INFLAMMATORY ACTIVITY

> THE DEVELOPMENT OF SYNTHETIC SCHEMES OF
THESE NATURAL PRODUCT IS THE FUTURE
CHALLENGE




