
METHOD OF FLAVORING This disclosure relates to the
achievement of vanilla beany flavor. The achievement
of a desirable vanilla beany flavor has long been a
desire of flavorists. Hitherto it has not been
possible to achieve by means other than using the
natural material. It has now been discovered that it
is possible to provide such a desirable vanilla beany
flavor. There is therefore provided a method of
providing vanilla beany flavor in an orallyreceivable
product, comprising adding to a product base at least
one compound selected from the group consisting of
those according to Formulae I and II I Il in which R'
is selected from the group consisting of hydrogen,
methyl and -CHO, and R is selected from the group
consisting of hydrogen, Ci-Cio linear alkyl, C3-C10
branched alkyl, C -C Olinear alkenyl, C3-C1 0 branched
alkenyl, Ci-Ci 0 hydroxyalkyl, C -Ci 0 alkylcarboxy,
tetrahydrofuranyl and a group of the formula VII
Specific examples of R include hydrogen, methyl,
ethyl, propyl, isopropyl, n-butyl, 1- and
2-methylpropyl, n-pentyl, 1-, 2- and 3-methylbutyl,
1-, 2-, 3-, and 4-methylpentyl, 1- methylbut-2-ene,
hydroxyethyl, ethylcarboxy, 2-tetrahydrofuranyl and a
group of Formula VII. By "product base" is meant any
combination of two or more materials that are combined
with suitable flavor ingredients to produce a product
that is orally-receivable, that is takenorally, either
for ingesting (such as a foodstuff or a beverage) or
for spitting (such as a mouthwash). All the standard
materials known to the art may be used, and the
skilled person will in every case be able to select
suitable materials. Some of the compounds of Formulae
I and II above are novel materials. There is therefore
also provided a compound selected from compounds
according to Formulae III-VI, in 



which R has the value shown: (attached in the
2-position) O (attached in the 2-position)The
compounds of Formula I may be prepared by Standard
methods known to the art, and the skilled person will
be able to do so. For example, guaiacol and p-creosol
esters may be prepared according to the methods
described in the publication by Parish R. C. and Stock
L. M. in, J Org. Chem., (1965) 30(3), 927-9, and
vanillin and maltol esters may be prepared by the
following methods: TBSCI1 Imidazole LiOH, THBH 2O
Guaiacol, DCC, DMAP Particular examples of compounds
that confer beany flavor are shown in the following
tables. Table 1 contains particularly efficacious
compounds, Table 2 less efficacious compounds and
Table 3 still less efficacious compounds. Table"USE OF
ISOTHIOCYANATE DERIVATIVES AS ANTI-MYELOMA AGENTS" The
present invention refers to the use of glucomoringin
or of the corresponding isothiocyanate derivative as
anti-myeloma agents. Background of the invention
Vegetables are the most important source of compounds
with chemopreventive activity: among them, the
isothiocyanates (ITCs) produced in Brassicaceae (e.g.
broccoli, Brussels sprouts, cauliflower, etc.) have
currently drawn a lot of interest since Sidransky's
first study about ITCinduced tumor growth inhibition
[1]. In vegetables, ITCs are stored in the form of
inactive precursors called 



glucosinolates (GLs) and can be released after tissue
damage by enzymatic hydrolysis involving myrosinase
(MYR, E.C. 1.2.1 . 147), a thioglucoside
glucohydrolase that is physically separated from GLs
under normal conditions [2,3]. As the intestinal
microflora of mammals, including humans, has
myrosinase-like activity, GLs can also be converted
into ITCs in their digestive tract [4,5]. ITCs have
been reported to be inhibitors of tumor growth in
different in vivo preclinical studies [6-8] and
moreover epidemiological studies have shown an inverse
relationship between dietary consumption of
Brassicaceae and risk of developing lung, breast and
colon cancer [9-1 1]. ITCs have many effects through
which they exhibit their protective action against
cancer progression: they can i) induce phase-2-enzymes
like glutathione-S-transferase (GST) and
quinone-reductase (QR) [ 12-1 5] through a Nrf-2
pathway, ii) cause cell cycle arrest and apoptosis [
16-1 8], iii) inhibit phase-l-enzymes and NF-kB
related genes [19,20].Sulforaphane has been
extensively studied in recent years, due to its role
as a chemopreventive agent and various studies have
demonstrated its potential use as a novel
chemotherapeutic compound [7,1 1,20]. Glucomoringin
(GMG) is an uncommon member of the glucosinolates
(GLs) family and presents a unique characteristic
consisting in a second saccharidic residue in its side
chain. This GLs is a typical secondary metabolite
present in vegetables belonging to the genus
Moringaceae that consists of 14 species, among which
M. oleifera is the most widely 



distributed. M. oleifera is a multipurpose tree which
grows in many tropical or equatorial regions. The
medical value of the seeds and other part of the plant
have long been recognized in folk medicine [21]. The
glycosylated isothiocyanates (GMG-ITC), resulting from
myrosinase-hydrolysis of GMG, has been shown to
exhibit a broad biological activity and it was also
shown to exert an effective antitumor promoting
activity [22]. GMG-ITC can be purified in high amount
starting from pure GMG. GMG-ITC is a solid, odourless
and stable compound at room temperature differing from
others natural bioactive ITCs which are liquid,
volatile, with pungent odour. Multiple myeloma is a
malignant disease of plasma cells that is
characterized by skeletal destruction, renal failure,
anemia and hypercalcemia [23]. The median age at
diagnosis is 68 years. Myeloma accounts for 1% of all
malignant disease in white population and 2% in black
population and 13% and 33% respectively, of all
hematological cancers [24]. Treatments for myeloma
include supportive treatment and infusional
chemotherapy followed for younger patients by high
dose chemotherapy and an autologous transplant [25].
Exploitation of the understanding of the biology of
myelomas lead to development of new therapeutic
approaches[26]. Although major progress has been made
in treating myeloma with this new therapies, there is
no role at present for thereplacement of the standard
cure. Thus, there is a continuing need for new, more
active and/or alternative agents. Description of the
invention It has now been found that glucomoringin
(GMG) or its des-thioglucoside 



(GMG-ITC) having the following formulae: GMG GMG-ITC
are endowed with a remarkable cytotoxic activity
against myeloma cell lines. The activity has also been
confirmed in vivo in experimental models. The
invention accordingly concerns the use of either GMG
or GMGITC for the preparation of a medicament for the
treatment of myelomas, particularly for the treatment
of multiple myeloma. For the considered therapeutic
use, GMG or GMG-ITC will be suitably formulated in
dosage forms, particularly for enteral or parenteral
administration, according to well known methods.
Examples of suitable compositions include tablets,
capsules, sterile solutions or suspensions for
intramuscular or intravenous injection, and the like.
The actual doses and therapeutic protocols will depend
as usual on several factors, namely pharmacokinetic
and toxicological characteristics, patient's
conditions (weight, sex and age), stadiation of the
disease. A skilled practitioner will easily determine
the most effective dosage regimen according to
established methods. It is believed that the effective
therapeuticdoses in humans will range between 1
mg/Kg/die to 30 mg/Kg/die, even though higher dosages
cannot be ruled out also in view of the limited
toxicity of both GMG and GMG-ITC. GMG and GMG-ITC may
be used as a single therapy or in combination with
other known chemotherapeutic agents already available
for the treatment of myeloma. The invention will now
be described in more detail in the following 



examples. EXAMPLE 1 Isolation and purification of
compounds GMG and GRA were isolated respectively from
Moringa oleifera L. (fam. Moringaceae) and Brassica
oleracea L. (fam. Brassicaceae; var. acephala; subvar.
laciniata) seeds. Both GLs were purified in two
sequential steps, by anion exchange and size exclusion
chromatography, according to previously reported
methods [27, 28]. Individual GLs were characterized by
1H and 13C NMR spectrometry and the purity was assayed
by HPLC analysis of the desulfo-derivative according
to the ISO 9 167-1 method [29] yielding about 99%
based on peak area value, but about 90-92% on weight
basis due to their high hygroscopic properties. The
enzyme MYR was isolated from seeds of Sinapis alba L.
according to a reported method [30] with some
modifications. The stock solution used in the present
study had a specific activity of -60 units/mg of
soluble protein and was kept at 40C after dilution in
H2O at 34 U/ml. One MYR unit was defined as the amount
of enzyme able to hydrolyze 1 mmole/min of sinigrin at
pH 6.5 and 37C. The MYR solution was stored at 4C in
sterile distilled water until use. GMG-ITC was
produced via myrosinase catalyzed hydrolysis of GMG,
performed in 0.1 M phosphate buffer pH 6.5 at 37C. The
reaction mixture was prepared dissolving 7.0 grams of
pure GMG in 350 mL of buffer and after 40 U of
myrosinase were added the solution were kept at 37C
for 4-6 hours. The total conversion ofpure GMG into
GMG-ITC was confirmed by HPLC analysis of the
desulfoderivative [29], which allowed us to monitor
the reduction until complete disappearance of GMG in
the reaction mixture. Acetonitrile was then added 



to the mixture until the final concentration was 10%
and GMG-ITC was purified by reverse-phase
chromatography, which was performed using a HR 16/10
column packed with LiChrospher RP-C1 8 (MERCK) or
SOURCE 15 RPC (Amersham Biosciences), connected to a
AKTA-FPLC equipped with Frac-900 fraction collector
and UV monitor UPC-900 (Amersham Bioscences). After
washing with acetonitrile 10%, elution was carried out
with a gradient up to 60% acetonitrile. Fractions were
collected and analysed using a Hewlett-Packard Model
1100 HPLC system with an lnertsil ODS3 column (250 x 3
mm, 5 mm). Chromatography was performed with 1 mL/min
flow rate at 30cC by eluting with a linear gradient of
water (A) and acetonitrile (B) from 30% B to 80% in 20
min. Elution of GMG-ITC was detected by a diode array,
monitoring the absorbance at 229 nm. Fractions
containing GMG-ITC (peak purity > 99%) were collected,
the solvent were removed by concentration in a rotary
evaporator, and the final solution was freeze-dried.
The GMG-ITC was characterized and unambiguously
identified by 1H- and 13C-NMR and mass spectrometry
techniques. EXAMPLE 2 Biological results In vitro
data: Table 1 shows the sensitivity of H460 human lung
tumor cell line to glucomoringine. The increase of
concentration of GMG in the presence of myrosinase
results in a cytotoxic effect.Cytotoxic activity of
the Moringa derived isothiocyanate (GMG-ITC) on a
panel of human tumor cell lines. In the same table the
values obtained with the ITC sulphorafane (GRA) as a
reference standard are reported in the 



following Table 2.The data reported in the Table
clearly show that the ITC are more cytotoxic in
myeloma cell lines compared to the other tumor cell
lines of different tumor type. In vivo studies In the
table 3 is reported the antitumor activity of the
GMG-ITC administered in vivo in SCID mice bearing
human myeloma tumor cell lines s.c . transplanted.
Compound Treatment Dose TWI% schedule (mg/kg/inj.) GMG
p.o. q5dx2 400 62 GMG-ITC i.p. q5dx2w 20 70 When
GMG-ITC was tested in the human ovarian carcinoma
A2780 the antitumor activity was low, as reported in
the table 4 below. Compound Treatment Dose TWI%
schedule (mg/kg/inj.) GMG-ITC i.p. q5dx2w 20
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383-389.CLAIMS 1. The use of glucomoringin and of its
des-thio-glucoside having the following formulae: GMG
GMG-ITC for the preparation of a medicament for the
treatment of myeloma. 2. The use of claim 1, wherein
the medicament is glucomoringin. 3. The use of claim
1, wherein the medicament is glucomoringin
des-thioglucoside. 4. The use of any one of claims
1-3, wherein the myeloma is multiple myeloma. 


