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CPFA), respectively (were used as substrate. The CPFA content
of the substrate and product was determined by the AOAC
procedure [10]. The crude enzyme fraction was obtained by
aqueous extraction of the dehulled air-dried and defatted (sol-
vent system CHCI,--MeOH, 2:1) germinating cottonseed. For
this purpose, well developed delinted cottonseed of Hybrid-4
variety (Gossypium hirsutum) were allowed to germinate by
keeping for 2 days between folds of wet filter paper, and the non-
shell portion was air-dried and ground before defatting.

In a typical experiment, the defatted powder (10g) was
extracted with H,O (20 ml) by vigorous agitation for 1hr at
room temp. The contents were centrifuged at 12000 x g for
15 min. The supernatant (10 ml) and substrate (100 mg) were
mixed and agitated in a shaker for a predetermined time at room
temp. and the oily layer was extracted with hexane, washed with
H,0, dried over Na,S80,, filtered and the solvent removed. The
residual oil was tested for CPFA content by the standard AOAC
procedure [10], and also analysed by 'H NMR. The recovery of
the fatty portion after the enzyme treatment was over 90%.
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Abstract—A new steroid derivative, sitosteryl 38-glucoside 6'-O-palmitate, together with sitosterol, sitosteryl 38-
glucoside, lupeol, taraxasterol, crysoeriol, vitexin, luteolin 3'-glucoside, p-hydroxybenzoic acid, vanillic acid, p-
hydroxyacetophenone and a lignan, (—)-arctigenin, were isolated from the aerial parts of Centaurea regia.

INTRODUCTION

In our previous studies with Centaurea species we have
obtained flavonoids from C. urvillei [1] and C. inermis, C.
kilea, C. virgata [2] and guaianolides from C. behen [3],
C. kotschyii [4]. In this first chemical investigation of
Centaurea regia Boiss. in addition to a new steroid
derivative, sitosteryl 3f-glucoside 6-O-palmitate, we
have obtained known flavonoids crysoeriol, vitexin and
luteolin 3'-glucoside [5] and terpenic compounds lupeol,
taraxasterol, sitosterol, sitosteryl 38-glucoside, as well as
phenolic compounds p-hydroxybenzoic acid, vanillic acid

and p-hydroxyacetophenone and a lignan (—)-arctigenin
[6, 7].

RESULTS AND DISCUSSION

The residue from ether--petrol extracts of the plant
material was fractioned on a silica gel column. The
compounds obtained from the column were further sep-
arated by preparative TLC. The structures of the known
compounds were established by spectral methods and,
except for (—)-arctigenin, by direct comparison with
authentic samples. Identification of (—)-arctigenin was
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established by comparing its spectral data to those given
in the literature [6, 7].

In the IR spectrum of a new compound (1) the peaks at
1735 and 1250 cm ™! indicated the presence of an ester
while the large peaks at 3400cm™! and 1080, 1060,
1020 em ~! showed the presence of polyhydroxyl groups.
In addition to typical peaks for sitosterol the "H NMR
spectrum of 1 showed the peaks for a fatty acid ester; the
terminal methyl was at $0.87 (t, J = 7 Hz), the (-CH ,-), at
1.36 (br s) and the methylene attached to a carbonyl group
was at 2.35 (t, J=7 Hz). The peaks at §4.46 (1H, dd, J
=5Hzand 12 Hz), 5.36 (1H, br d, J =6 Hz) indicated the
steroidal H-3 and H-35 respectively. Other peaks at 54.27
(2H, brd, J=13 Hz, H-6", 438 2H, br d, J =85 Hz, H-1"
and H-5), 3.38 (1H, dd), 3.50 (1H, dd) and 3.56 (1H. dd)
indicated H-2', H-3' and H-4' of the sugar moiety of the
molecule. Together with the IR spectrum this data sho-
wed the presence of sitosteryl 38-glucoside. The mass
spectrum did not yield a molecular ion but the base peak
at miz 397 [C,oH o] suggested the steroidal part, the
peak at m/z 255 [C,,H;,0,]" indicated the fatty acid
portion of 1. The [M —C,H;,0,]* ion was present at
m/z 576. After alkaline hydrolysis of 1 the stercidal part
was established as sitosterol 3§-glucoside ("H NMR of its
acetyl derivative, TLC comparison with authentic sample
as well as acid hydrolysis). The aliphatic acid part of the
molecule was esterified with diazomethane and identified
by GC as palmitic acid.

EXPERIMENTAL

The plant material was collected from south-castern Turkey in
July 1987 and identificd by one of us {(A.H.M). A voucher
specimen is deposited in the Herbariom of the Faculty of
Pharmacy, University of Istanbul (ISTE 58102).

Air-dried and powdered aerial parts of C. regia (1.8 kg) were
extracted with Et,O-petrol (1:2) and the extract treated with
MeOH (o remove long chain saturated hydrocarbons, the
residue was separated on a silica gel column. The fractions were
further separated by preparative TLC plates (E. Merck) to yield
crysoeriol (7 mg), vitexin (6 mg), luteolin ¥-glucoside (10 mg),
sitosterol (15 mg), sitostervl 35-glucoside (50 mg), lupeol {5 mg),
taraxasterol (5 mg), (—)-arctigenin (150 mg), p-hydroxybenzoic
acid (10 mg), P-hydroxyacetophenone (10 mg), vanillic acid
(13 mg) and sitosteryl 38-glucoside &'-0-palmitate (15 mg). Sitos-
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teryl 3f-glucoside ¢'-O-palmitate (1). Amorphous, colourless
compound. IR vEHS em ™1 3400, 1080, 1060, 1020 (OH), 1735,
1250 (ester CQ), 1465, 1380, 1165, 1110, 755, 720 (-CHy-),.
'H NMR data given in the text. MS 70 eV (probe) m;/z (rel. int.):
576 [M—C,,H4,0,]" (0.3), 558 576 - H,0]" (0.5). 526 [558
—H,0-CH,]" (0.5), 509 [526—Me]"* (0.5), 397 [C.oH 1"
(100), 382 [397—Mel® (17, 255 [C,H.,0,1" (18), 211
[CisH,, 0" (10, 83 (68), 57 {96).

Hydrolysis of 1. Compound 1 (5 mg) was dissolved in CHCI,
and refluxed with 5% KOH for 8 hr. After removing the
sitosteryl 3f-glucoside, the fatty acid thus obtained was esterified
with CH,N,; in CgHg. (—)Arctigenin: white, crystalline com-
pound, mp 101°, [¢]3% — 38° (1% in CHCI;). UV A¥%! nim (log
£y 281 (3.80), 231 (4.20). IR »SHED om=1: 3450, 3010, 2939, 2850,
1760, 1605, 1580, 1520, 1450, 1380, 1265, 1235, 1165, 1025, 860,
810, 760. "H NMR (CDC1,) &:3.81 (6H, 5, 2xOMe), 3.84 (3H, s,
OMe), 645 (1H, d, J=2Hz, H-6), 6.54 (1H, dd, J=2 Hz and
7.5 Hz, H-4), 6.73 (1H, d, J =7.5 Hz, H-3), 6.63 (1H, d, J =2 Hz,
H-3), 6.60 (1H, dd, J=2Hz and 7.5 Hz. H-5), 6.81 (1H, 4, J
=75 Hz, H-6",5.6(1H, brs, C-1" OH),4.13(2H, dd, s =7 Hz and
11 Hz, H-11),2.62 (2H, dd, J= 6 Hz and 13 Hz, H-7), 2.54 (2H, dd,
J=T7Hz and 15 Hz, H-8), 2.48 (1H, dd, /=8 Hz, H-9), 2.60 (1H,
dddd, J=6Hz, 12Hz and 14 Hz, H-10). MS 70cV (prohc)
mjz (rel. inL): 372 [M]1* (C,,H,,0,) (82), 235 [M—137]*
(7. 151 [CeH,,0,1% (70), 137 [CgH,0,]* (100), 122
[CHO,]1" (8), 107 [CeH,0,]1% (12).
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