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The glumes and hulls of Aegilops kotschyi (Gramineae)
contain material which inhibits the germination of the
seeds of this plant [1] and lettuce [1-2]. An extract also
accelerates leafl abscission in cotton seedlings [2] and
inhibits GA ;-promoted reducing sugar production [2-3].
An attempt was made to determine the amount of the
inhibitor present in the caryopses and identify it as ABA.

It was found that an inhibitor exists in the acidic ethyl
acetate fraction which was prepared from the two types -
of caryopses. This inhibitor repressed the production of
GA;-promoted reducing sugar. The R, values of the
acidic ethyl acetate fraction of each caryopsis type corre-
sponding to the R, of the synthetic marker ABA were
eluted from the chromatograms. ‘After methylation, the
elutes were subjected to GLC. It was found that the ex-
tract of the caryopses had a peak at the R, of 3-0 min
which exactly corresponded to R, of the marker (the cis—
trans isomer). It thus appears that cis-trans—ABA is
present in both types of caryopses, its concentration be-
ing 2-5 times higher in the smaller (6-2 ng/g dry wt) than
in the larger one (25 ng/g dry wt), this probably being
a contributing factor to the more marked dormancy of
the former [3-4].

EXPERIMENTAL

Plant material. Aegilops kotschyi spikelets were collected in
the Northern Negev of Israel in the summer of 1971. After

dehulling, large and small caryopses were investigated separ-
ately.

Extraction. 5 g dehulled smaller and larger caryopses were
homogenized in cold 80%, MeOH. After shaking the extract
for 24 hr in the cold, it was filtered and centrifuged for 20
min at 10000 g. The MeOH in the supernatant was removed
under vac at 35° and the pH of the aq. layer adjusted to
8:5 with 5% NaHCO,. This was extracted 4x light petrol
(30°-40°) and then 4x EtOAc. The pH was then brought
to 3-0 with 1 N HCI, and again extracted 4x EtOAc. The
latter fractions were combined and evaporated to dryness.

Chromatography. Samples of the EtOAc fraction (equivalent
to 1 g dry wt) were separated on Whatman no. 1 paper and
with PrOH-NH,OH-H,0O (10:1:1). The barley endosperm
test for gibberellins and ABA [5] revealed the presence of
an inhibitory zone at R, corresponding to that of the synthetic
marker (Sigma). The zones were eluted with MeOH and methy-
lated with CH,N, and separated by GLC column 1-8 m x
03 cm with 1'5% QF, on Gas Chrom Q, 60-80 mesh with
N, (26 ml/min) at 200°.
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Plant: Tabebuia guayacan Hemsley. Source: Panama.
Previous work: An early report[1] of lapachol in the
wood of T. guayacan is the only reported investigation
prior to the current work [2] in this laboratory. Other
Tabebuia species have yielded several naphthaquinones,
anthraquinones and prenylnaphthalene dimers [3-5].
Present work. Hammermilled heartwood was extracted
successively with petrol bp 30-60°, Et,O Me,CO and
MeOH. Recrystallization of cold petrol insolubles
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yielded lapachol (mp 136-137°) and preparative column
chromatography of the filtrate (deactivated Si gel, C¢Heg)
yielded a new compound as yellow needles (MeOH) mp
72-73°. Found: C, 81-2; H, 7-51 [Calc. for C,H,,0;:
C, 81-6; H, 7-53]. UV A (log €): 327 (3-25), 268 (4:20),
260 (4:19), 245 (4-25), ~243 (426) nm. IR: vyu**' 1660,
1615, 1590, 1460, 1290, 1280, 1160, 1100, 950, 345, 720
cm™!. The 100 MHz NMR in CDCl, showed two vinyl
gem dimethyl groups (s at §1-70 and 61-80), 2 equivalent
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benzylic methylene groups (d at 63-37, J 7 Hz), 2 vinyl
protons (¢ at 6504, J 7 Hz) and four aromatic protons
(2H, m, §7-70-7-78; 2H, m, 57-98-8-16). On the basis of
these data the compound is considered to be 2,3-di(3,3-
dimethylallyl)-1,4-naphthaquinone (1).
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This structural assignment was confirmed by synthesis.
Naphthalene-1,4-diol (30 g) was reacted with 2-methyl-
but-3-en-2-0l (30 g) in air, in refluxing 2%, citric acid
(1 L, 20 hr.). The reaction mixture was cooled, extracted
with ether, washed with water, dried and concentrated.
The concentrate was preparatively chromatographed
(deactivated Si gel, benzene) and the first yellow band
was collected, concentrated, and recrystallized as yellow
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peedles (MeOH), mp 73-74° (9 g). This compound was
identical in all respects with 1 (UV, IR, NMR, mmp).

Continued preparative chromatography (SiO,, C¢He)
of the T. guayacan pet. Et,0 solubles yielded small
amounts of dehydro-a-lapachone, orange needles
(MeOH) mp 148°; x-lapachone, yellow needles (MeOH)
mp 116°; and S-lapachone, orange needles (MeOH) mp
155-156°. The identity of these compounds was deter-
mined by direct comparison to authentic samples and
recorded values {34].
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Plant. Dalbergia sericea; Geographical source: Darjeel-
ing (Himalayas). Previous work. Tirucallol acetate, glu-
tinol, taraxerol and sitosterol from light petrol extract
of the bark [1].

Present work. The air dried and ground bark (3-35kg)
was successively extracted with boiling light petrol
(60-80°), C¢Hg, Me,CO and alcohol. The light petrol
and C.H, extracts found to be similar (TLC), were
mixed, concentrated and chromatographed over silica gel
to yield 7 compounds, in the following order: (a) tirucal-
lol acetate (13 g) from light petrol-C Hg, 9:1 eluates;
(b) glutinol (350 mg) from light petrol-C¢Hg, 3:1 frac-
tion; (c) taraxerol (650 mg) from light petro-C¢Hyg, 7:3
eluates; (d) sitosterol (500 mg) from benzene eluates; de-
tails of their identification have already been reported
[1]. In addition CgH¢-EtOAc, 10:1 fractions yielded a
mixture, separated by rechromatogriphv over silica gel
to afford (e) crvihrodol 133 mygy, mp 236-237°
[edp + 70-2° (¢, 0-78, CHCI,), positive LB, TNM tests,
diacetate, mp 188-189° and (f) betulin (110 mg) as thin
rectangular rods (MeOH), mp 254-255°, [a]p +17-8° (c,
0-68, CHCI,), positive LB, TNM tests, diacetate, mp
214-216°, [a]p + 198 (¢, 13 CHCl,). Finally (g) a white
waxy solid (85 mg) was eluted by C.Hg-EtOAc, 5:2. v,
(film) 1725 cm ™", positive LB, TNM tests, gave sitosterol
on saponification and was obviously an ester.

7-hydroxy-6-methoxy-3'.4’-methylenedioxyisoflavone;

liquiritigenin;

Acetone extract. On concentration and keeping in the
refrigerator it deposited a solid (150 mg). This was puri-
fied on SiO, gel column to yield (h) -baptigenin
(120mg) in C¢Hg-EtOAc, 3:2 eluates, mp 295-296°,
gave negative tests for flavones and positive test for iso-
flavone; acetate, mp 163-164°, methyl ether, 177-178°;
(i) another compound contaminated with (h) (15mg)
appeared in the later fractions of the same eluates. MS
showed peaks in addition to those corresponding to (h),
at 312 (M+), 298, 297, 229, 166, 156-5. These sug-
gested (i) to contain an additional methoxyl as compared
to (h) and the strong (M-15) peak suggested the location
of the methoxyl at 6 [2,3] and hence (i) is considered
to be 7-hydroxy-6-methoxy-3',4-methylenedioxyisofla-
vone and this was confirmed by TLC with an authentic
sample earlier reported from D. riperia {4) and Pterodon
apparicioi [5].

The mother liquor from acetone extract on chromat-
ography over silica gel afforded 5 more compounds: (j)
from C,H-FtOAc. 8:2 fractions, colourless needles
(45 mg), mp 268-269° (MeOH), positive LB, TNM tests,
vmax (nujol) 3545, 1686, 1282, 1224, 1163, 1116, 1086, 1045,
1036, 1000, 890, 825, 808 & 726 cm™!; MS (% abun-
dance) M™* 472(12), 454(10), 264(98), 246(59), 219(99),
218(78), 217(97), 207(100), 201(69), 17X81), 171(98),
149(69), 145(74), 131(97) and 121(96); (Found: C, 759;



