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formed using  Hansch analysis method and
B3LYP/6-31G(d,p) basic set on Gaussian-98 compu-
ter program, respectively.

KKeeyy WWoorrddss:: Benzoxazole, benzamide, phenylaceta-
mide, antimicrobial effect, antibacterial
activity, antifungal activity, quantitati-
ve structure-activity relationships,
Hansch analysis. 
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TTHHEE SSYYNNTTHHEESSIISS,, SSTTRRUUCCTTUURREE EELLUUCCIIDDAATTIIOONN,,
AANNTTIIMMIICCRROOBBIIAALL AACCTTIIVVIITTYY AANNDD QQUUAANNTTIITTAA--
TTIIVVEE SSTTRRUUCCTTUURREE--AACCTTIIVVIITTYY RREELLAATTIIOONNSSHHIIPP
AANNAALLYYSSIISS OOFF SSOOMMEE NNOOVVEELL 22--BBEENNZZYYLL--55--SSUUBBSS--
TTIITTUUTTEEDDBBEENNZZOOXXAAZZOOLLEE DDEERRIIVVAATTIIVVEESS

BBeettüüll TTEEKK‹‹NNEERR--GGÜÜLLBBAAfifi
SSuuppeerrvviissoorr:: Prof. Dr. ‹smail YALÇIN, Ankara Uni-
versity, Faculty of Pharmacy, Department of Phar-
maceutical Chemistry, 06100 Tando¤an, Ankara-
TURKEY 
DDaattee ooff eexxaammiinnaattiioonn:: January 23, 2003

In this research, 23 compounds  were synthesi-
zed for the first time, their in vitro antimicrobial ac-
tivities were determined and their quantitative
structure-activity relationships were studied.

The compounds were synthesized by condensing
2-benzyl-5-aminobenzoxazoles and/or 2-(p-chloro-
benzyl)-5-aminobenzoxazoles and carboxylic acid
chlorides, which were obtained by treating carboxy-
lic acids with thionyl chloride.

The purity of the compounds was controlled by
TLC and melting points were determined. Their
structures were elucidated using  IR, 1H-NMR and
Mass analysis methods.

The antibacterial activitity of these compounds
against some Gram-positive bacteria such as
Staphylococcus aureus ATCC 25923 and Bacillus
subtilis ATCC 6633, and Gram- negative bacteria
such as Escherichia coli ATCC 23556 and Pseudo-
monas aeruginosa ATCC 10145, and the antifungal
activity against the fungi Candida albicans ATCC
10231, Candida krusei ATCC 6258 and Candida
glabrata were determined as the  Minimum Inhibi-
tory Concentration (MIC)  values. The MIC values of
the derivatives were compared to some antibacteri-
al and antifungal drugs.

All of the compounds having MIC values as
3.12-200 *g/ml  were found  active against   E. coli,
P.  aeruginosa as Gram-negative, S. aureus, B. sub-
tilis as Gram-positive and C. albicans, C. krusei, C.
glabrata as fungi.

The quantitative structure-activity relationships
(QSAR) analysis and DFT (Discrete Fourier Trans-
form) analysis of synthesized compounds were per-
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yl)ethyl]propionamide (New)
13: N[2(5-methoxy-1H-indol-3-yl)ethyl]acetamide
(Melatonin)
14: N[2(5-methoxy-1H-indol-3-yl)ethyl]propionami-
de      
15: N[2(5-methoxy-1-ethyl-1H-indol-3-yl)ethyl]ace-
tamide (New)
16: N[2(5-methoxy-1-n-propyl-1H-indol-3-
yl)ethyl]acetamide (New)
17: N[2(5-methoxy-1-isopropyl-1H-indol-3-
yl)ethyl]acetamide (New)
18: N[2(5-methoxy-1(p-fluorobenzyl)1H-indol-3-
yl)ethyl]acetamide (New)
19: N[2(5-methoxy-1(o,p-dichlorobenzyl)1H-indol-
3-yl)ethyl]acetamide (New)
20: N[2(5-methoxy-1-ethyl-1H-indol-3-yl)ethyl]pro-
pionamide (New)
21: N[2(5-methoxy-1-n-propyl-1H-indol-3-
yl)ethyl]propionamide (New)
22: N[ 2(5-methoxy-1-isopropyl-1H-indol-3-
yl)ethyl]propionamide (New)
23: N[2(5-methoxy-1(p-fluorobenzyl)1H-indol-3-
yl)ethyl]propionamide (New)
24: N[2(5-methoxy-1(o,p-dichlorobenzyl)1H-indol-
3-yl)ethyl]propionamide (New)

The purity of the compounds was controlled by TLC
and melting point determinations followed by the
compounds fully purified by column chromatog-
raphy. The compounds were elucidated by IR,
NMR, and Mass spectral and elemental analysis.

Novel melatonin derivatives were screened in order
to determine their inhibitory actions on the
NADPH-bounded lipid peroxidation activity of
microsomal mixed-function oxidase system of rat li-
ver. It was found that compounds 3, 4, 6, 11, 18, 20,
22 and  23 showed significant inhibitory activity
when compared with melatonin and antioxidant re-
ference compound BHT (buthylhydroxytoluene).

KKeeyy WWoorrddss:: Melatonin, indole, lipid peroxidation,
antioxidant. 

SSYYNNTTHHEESSIISS,, SSTTRRUUCCTTUURRAALL AANNAALLYYSSIISS,, AANNDD BBII--
OOLLOOGGIICCAALL AACCTTIIVVIITTYY SSTTUUDDIIEESS OONN AANNTTIIOOXXII--
DDAANNTT EENNZZYYMMEE SSYYSSTTEEMM,, SSTTRRUUCCTTUURREE--AACCTTII--
VVIITTYY RREELLAATTIIOONNSSHHIIPPSS OOFF NNOOVVEELL MMEELLAATTOONNIINN
DDEERRIIVVAATTIIVVEESS
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SSuuppeerrvviissoorr:: Prof. Dr. Erdem BÜYÜKB‹NGÖL, An-
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In this study, it was aimed to design and synthesize
24 1- and/or 5-substituted melatonin derivatives of
which 21 of 24 are derived as novel indole compo-
unds. Compounds bearing substituent at 5th positi-
on were synthesized in four steps while the compo-
unds having substituent at 1st and 5th positions we-
re synthesized in five steps. 

The compounds expected to show antioxidant acti-
vity were:

1: N[2(1H-indol-3-yl)ethyl]acetamide 
2: N[2(1H-indol-3-yl)ethyl]propionamide 
3: N[2(1-ethyl-1H-indol-3-yl)ethyl]acetamide (New)
4: N[2(1-n-propyl-1H-indol-3-yl)ethyl]acetamide
(New)
5: N[2(1-isopropyl-1H-indol-3-yl)ethyl]acetamide
(New)
6: N[2(1(p-fluorobenzyl)1H-indol-3-yl)ethyl]aceta-
mide (New)
7: N[2(1(o,p-dichloroenzyl)1H-indol-3-yl)ethyl]ace-
tamide (New)
8: N[2(1-ethyl-1H-indol-3-yl)ethyl]propionamide
(New)
9: N[2(1-n-propyl-1H-indol-3-yl)ethyl]propionami-
de (New)
10: N[2(1-isopropyl-1H-indol-3-yl)ethyl]propiona-
mide (New)
11: N[2(1(p-fluorobenzyl)1H-indol-3-yl)ethyl]propi-
onamide (New)
12: N[2(1(o,p-dichlorobenzyl)1H-indol-3-
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investigated and it was found that especially F. sri-
aca root extract has significant activity on erectile
dysfunction.

KKeeyy WWoorrddss:: Ferulago, Umbelliferae, furanocouma-
rin, coumarin, felamedin, prantschim-
gin, aphrodisiac, HPLC.

IINNVVEESSTTIIGGAATTIIOONN OONN FFeerruullaaggoo iissaauurriiccaa ppeeflflmmeenn
AANNDD FF.. ssyyrriiaaccaa BBooiissss.. ((UUMMBBEELLLLIIFFEERRAAEE)) SSPPEECCIIEESS

CCeeyyddaa SSiibbeell ((EERRDDUURRAAKK)) KKIILLIIÇÇ 
SSuuppeerrvviissoorr:: Prof. Dr. Maksut COfiKUN, Ankara
University, Faculty of Pharmacy, Department of
Pharmaceutical Chemistry, 06100 Tando¤an, Anka-
ra-TURKEY
DDaattee ooff eexxaammiinnaattiioonn:: September 12, 2003 

The aim of this study was to compare two morp-
hologically close species that grow naturally in Tur-
key: Ferulago isaurica, an endemic species for Tur-
key and F. syriaca, a species that has limited distri-
bution.

For this purpose, morphological and anatomical
features of the species have been investigated, and
similarities and differences demonstrated with dra-
wings and photographs. 

The aerial and underground parts of both speci-
es have been analyzed for major active substance
groups.

Chloroform fractions of roots of both species ha-
ve been analyzed for major active substance groups.
Eight compounds from F. isaurica, one of which is a
sterol derivative, were isolated and their structures
identified. All of these coumarins are furanocouma-
rin types. Two of them have been isolated for the
first time, identified and named as maksutin and
okuyamanin. From F. syriaca roots, five furanoco-
umarin derivatives were isolated and the coumarin
contents of chloroform fractions of roots of both spe-
cies were described. 

Felamedin and prantschimgin were found to be
the major coumarin components; the roots were
analyzed by means of quantitative HPLC for these
compounds.

The volatile oil contents of fruits and roots of
both species were established and it has been shown
that the species have different components.

Different extracts of aerial and underground
parts and volatile oils of fruits and roots of both spe-
cies were tested against some bacteria and fungi for
their antibacterial and antifungal activities.

Since water extracts of the roots have been used
as aphrodisiacs traditionally, this activity was also
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