
0 069 232 Description The present invention relates generally to medicinal
compositions and the use thereof; and more particularly it relates to
biologically active peptide compositions useful in the treatment of human 5
neoplastic disease. Investigations into the presence of physiologically or
pathologically active peptides in urine have been on going for the past 80
years. Biologically active polypeptides have been isolated from urine which
have demonstrated hormone like activity or regulation of biological
function. Examples of biologically active polypeptide compositions isolated
from urine include growth factors, pituitary hormones, and kinins. 10
The practically infinite variety of peptides that can be formed by the
combination of the twenty common amino acids has prompted many
investigators to suggest that peptides may constitute a system carrying
information from cell to cell and organ to organ. Following this view on
the regulatory significance of peptides, researchers have isolated urinary
peptides which exert an influence on blood pressure, behavior modification,
cardiovascular regulation, and smooth muscle activity. 15    Accordingly,
it has been considered by a number of researchers that neoplastic growth
may be controlled by naturally occurring biochemical defense mechanisms.
The immunological process has most often been attributed with
antineoplastic activity (see for example, Aoki et al, Prog. Exp. Tumor
Res., 19:23, 1974). There are, however, other possible mechanisms. It has
been suggested that neoplasia is a disease of cell differentiation. Given
the large number of 20  differentiating cells and assuming the possibility
of error in the program for differentiation, groups of abnormally growing
cells can often arise under the influence of carcinogenic factors. Without
a reliable mechanism for "normalizing" such erroneously developed cells,
the organisms would not live very long. Such a mechanism should be able to
correct the growth of newly developed neoplastic cells and direct them into
normal differentiation pathways. It is Applicant's belief that peptides are
ideal compounds to 25 function as information-carrying molecules
regulatinag cell differentiation. In recent years, Applicant has described
a number of medium-sized peptides derived from human urine, which
demonstrate inhibition of DNA synthesis and mitosis in cultures of various
neoplastic cells without significant inhibition of normal cell replication
[see Burzynski, Physiol Chem. Phys., 5:437 (1973); Burzynski etal, Fed.
Proc., 32:766 (1973); Burzynski etal, Physiol. Chem. Phys., 8:13 (1976);
Burzynski et al, 30 Fed. Proc., 35:623 (1976), Gross et al, Physiol. Chem.
Phys., 8:275 (1976); and Burzynski et al, Physiol. Chem. Phys., 9:485
(1977)]. The acive but heretofore unidentified discrete compounds that
appear to be contained in certain urine fractions have been given the
working name "antineoplastons". Applicant has defined antineoplastons as
substances produced by a living organism that protect it against
development of neoplastic growth by a 35 nonimmunological process which
does not significantly inhibit the growth of normal tissues. One such
antineoplaston, designated "Antineoplaston A",  is described in the
above-mentioned Physiol. Chem. Phys., 9:485 (1977) and is referred to
hereinafter. Although some polypeptides have been synthesized which
demonstrate antineoplastic properties, (see de Barbieri et al, Boll. Chim.
Farm., 111:216,1972). Applicant is not aware of prior art describing small
sized 40 (less than 10 amino acids), low-molecular weight polypeptides
which have been isolated and identified from tissues or body fluids and
that exhibit antineoplastic activity significantly higher from inhibition
of normal cell growth. Applicant has now discovered that the peptide
3-(phenylacetylamino)piperidine-2,6- dione is the common component of a
number of urine fractions containing small-sized, low molecular weight
polypeptides and that have use as antineoplastic agents, and that it and
its degradation products, 45 phenylacetyl glutamine and phenylacetic acid
probably account for the antineoplastic activity of such urine fractions.
Thus in one aspect, the present invention consists in a pharmaceutical
composition for inhibiting growth of neoplastic cells in a host having
neoplastic disease, that is characterized by containing, as an active
ingredient, 3-(phenylacetylamino)piperidine-2,6-dione; phenylacetyl
glutamine; or a combination of 50  phenylacetyl glutamine and phenylacetic
acid; or a pharmaceutically acceptable salt thereof. In another aspect, the
invention consists in a process for obtaining from a volume of human urine
a fraction having antineoplastic activity, that is characterized by
separating from the urine matter having a molecular weight greater than
5000; fractionating the remaining urine to obtain a peptide fraction having
antineoplastic activity, the peptides of said fraction having from 2 to 9
amino acid residues and including 55
3-(phenylacetylamino)piperidine-2,6-dione; and recovering the said peptide
fraction having antineoplastic activity. The initial separation step
conveniently comprises filtration and ultrafiltration operations; the
resulting urine ultrafiltrate containing the lower molecular weight
compounds is then subjected to diverse sequential separational procedures
yielding in particular an antineoplaston fraction comprising small sized
peptide 60 compounds (less than 10 amino acids). The urine is preferably
acidified prior to the fractionating step, and may also be oxidized prior
to this 



step. The fractionating step desirably is accomplished by chromatographic
fractionation. Thus according to one sequential separational procedure the
urine ultrafiltrate is acidified, filtered 66 again, and subjected to high
performance liquid chromatography employing a silica gel C-18 column. The 3
0 069 232 :   fraction detected and collected as refractive index peak
after elution with 450 ml water is referred to herein as antineoplaston
fraction Al. According to a second sequential separational procedure, the
urine ultrafiltrate is acidified, filtered again, and passed through a
polymeric resin adsorbent column. Eluates are collected from the polymeric
5  resin column corresponding to three sequential washes; water, water and
methanol, and a final water wash. The combined eluates from these washes
are acidified and then further purified by C-18 bonded phase silica gel
chromatography. The colored fractions developed by a methanol wash are
collected and combined to constitute a fraction referred to herein as
antineoplaston A2. According to a third sequential separational procedure,
the urine ultrafiltrate is acidified, filtered again, 10  adsorbed onto a
polymeric resin adsorbent, and subsequently eluted from the resin with an
alkaline solution. The alkaline eluate is acidified to pH 2.5 and then
oxidized. The oxidized fraction is further purified, to constitute what is
referred to herein as antineoplaston fraction A3, by adsorption
chromatography on C-18 silica gel. According to a fourth sequential
separational procedure, the urine is first acidified and then oxidized. 15
The oxidized solution is filtered and separated into an antineoplaston
fraction by passage through a C-18 silica gel chromatography phase. The
colored fraction eluted with methanol is collected and herein termed
antineoplaston fraction A4. According to a fifth sequential separational
procedure, the urine ultrafiltrate is acidified and then eluted from C-18
silica gel by a methanol wash. The colored portion of the methanolic eluate
is collected and 20 herein termed antineoplaston fraction A5. The
antineoplaston fractions Al to A5 have been shown to have a common
component that can be isolated to homogeneity using high performance liquid
chromatography and thin layer chromatography. This common component of each
of the antineoplaston fractions Al to A5 has been identified as 3-
(phenylacetylamino)piperidine-2,6-dione. 25     This common component,
3-(phenylacetylamino)piperidine-2,6-dione, has been described in the
literature (as N-phenylacetyl-a-aminoglutarimide)-see Pinkston et al, J.
Chromatog., 223:1-19 (1981)- as a compound found in the urine of certain
subjects. However it has not previously been suggested that it has any
pharmaceutical utility. It may be synthesized by reacting L-glutamine and
phenylacetyl chloride together, followed by several extraction operations
to isolate the produce, 3-(phenylacetylamino)- 30  piperidine-2,6-dione,
from by-products. Upon hydrolysis of
3-(phenylacetylamino)piperidine-2,6-dione there are yielded the degradation
products phenylacetyl glutamine and phenylacetic acid. The aforesaid
antineoplaston fractions of human urine,
3-(phenylacetylamino)piperidine-2,6-dione and the degradation products of
the latter are all useful in the treatment of human neoplastic disease. 35
In the accompanying drawings: FIGURE 1 represents a chromatograph of
antineoplaston fraction Al; FIGURE 2 represents a chromatograph of
antineoplaston fraction A2; FIGURE 3 represents a chromatograph of
antineoplaston fraction A3; FIGURE 4 represents a chromatograph of
antineoplaston fraction A4; and 40     FIGURE 5 represents a chromatograph
of antineoplaston fraction A5. The invention will be described in terms of
preferred embodiments which represent the best modes known to the Applicant
at the time of this application for the isolation, purification and
implementation of urine antineoplaston fractions, and the production of
synthetic antineoplastons exhibiting antineoplastic activity. 45     In
accordance with such preferred embodiments, the starting material for the
'preparation of urine antineoplaston fractions is urine pooled from healthy
subjects. Typically, the amount of urine required to elaborate useful
yields of a desired antineoplaston fraction Al-A5 is in the range 2000-3000
liters. Usable yields extracted from 2000-3000 liters of urine are 100-800
grams of dry matter for each of the respective antineoplaston fractions.
Pooled urine specimens may be lyophilized to a dry powered form if the 50
extraction, isolation and purification procedures are not to be
accomplished immediately. Typically, however, the isolation and
purification of the respective antineoplaston fractions are performed
immediately utilizing the freshly pooled urine. 



It is to be noted that standard precautions against bacterial contamination
are taken throughout and the preparations are routinely checked for
pyrogenicity, toxicity and sterility assay according to standard 55
techniques. Pyrogen free sterile water is employed throughout the final
steps and all procedures are performed at ambient room temperature unless
stated otherwise. A. Isolation and Purification of Antineoplaston Fraction
Al from Human Urine Reconstituted lyophilized urine (redissolved in
deionized or distilled water) or freshly pooled urine is 60 first
physically filtered through paper, membrane, or cartridge filter having an
average pore size of 3 [err]. The first filtrate is then filtered through a
second filter having an average pore size of 0.2 [err]. These filtering
steps are performed to separate suspended particulate or sedimented matter
from the urine field. Next, the prefiltered urine is submitted to
ultrafiltration. Desirably, ultrafiltration is accomplished through a
hollow fiber system, preferably an Amicon or Romicon system filter having a
molecular weight 65 cut off of about 5000 daltons. For the purpose of
ultrafiltration, any other ultrafiltration membrane or 4    0 069 232
hollow fiber ultrafilter may be employed having a molecular weight cut off
suitably in the range of 5000 to 2000. Such ultrafiltration serves to
remove materials having molecular weights greater than 2000 to 5000
depending on the selected filter employed. The ultrafiltrate is acidified
with concentrated acid, suitably hydrochloric or sulfuric acid, added
slowly 5  while vigorously stirring until the solution reaches a pH ranging
from 2 to 3, preferably pH 2.5. The acidified ultrafiltrate is then
filtered through a 0.2 pm filter to remove any precipitated particulate
matter. High performance liquid chromatography techniques are used to
further purify and concentrate the designated antineoplaston fraction Al. A
sample, suitably 250 ml (the amount, of course, depends upon the capacity
of the system), of the acidified ultrafiltrate is introduced into a high
performance liquid 10  chromatography column, desirably a Waters Prep
(Registered Trade Mark) 500 HPLC system utilizing a Prep 500 C-18 silica
gel cartridge column (bonded phase type silica). The system is also
equipped with a refractive index detector. However, any suitable means of
detection such as UV photometry, ion detector, etc. is suitable.
Antineoplaston fraction Al is eluted with deionized or distilled water and
is characterized as the component peptide fraction having a refractive
index peak occurring after passage of approximately 15  450 ml of water
through the column. The resulting antineoplaston fraction Al is collected
and concentrated by rotary evaporation under reduced pressure and then
further freeze dried by lyophilization. Antineoplaston fraction Al can be
used in a wide variety of pharmaceutical forms including, but not limited
to, intravenous, intramuscular, subcutaneous, intracavital and intratumor
injections, capsules and tablets for oral administration, rectal
suppositories and solutions and sprays for topical use. 20 B. Isolation and
Purification of Antineoplaston Fraction A2 from Human Urine Urine which has
been prefiltered and ultrafiltered according to the description directed to
the preparation of antineoplaston fraction Al is acidified with
concentrated acid, typically hydrochloric acid. The acid is added slowly to
the ultrafiltrate solution while vigorously stirring until the solution
reaches a pH 25  ranging from about 1 to about 2, preferably pH 1.5. The
ultrafiltrate from the above step is introduced onto a chromatography
column containing a polymeric resin adsorbent; preferably Amberlite
(Registered Trade Mark) XAD-8 polymeric resin adsorbent, a product of Rohm
& Haas Co., Philadelphia, Pennsylvania. Any other material similar in
chemical structure or physicochemical properties may be substituted for the
Amberlite adsorbent. The 30  active antineoplastic materials are eluted
from the column by employing sequential washings comprising a first wash of
deionized or reverse osmosis water (W1); a second wash of a mixture of
water and methanol (for example, 8% volumelvolume) (M); a third wash of
deionized or reverse osmosis water (W2); a fourth wash of 4% sodium
hydroxide aqueous solution (N); and a fifth wash of deionized or reverse
osmosis water until the pH of the eluate is in the neutral range. Eluates
W1, W2 and M are collected. The pH of the 35  solutions of W1, W2 and M is
adjusted to about 2.5 with dropwise addition of acid, for example, sulfuric
acid. The eluates W1, W2 and M from the previous step are passed through a
chromatographic column packed with Prep (Registered Trade Mark) C-18 silica
gel (bonded phase type silica gel) available from Waters Associates,
Whatman or other companies. The column is initially washed with deionized
or distilled 40  water and then eluted with methanol. Three brownish-yellow
colored fractions appear as bands, designated MW1, MW2 and MM. Colored
fractions MW1, MW2 and MM are collected independently and each fraction is
concentrated on a circulatory evaporator to a 1 liter volume. Each fraction
is further evaporated to dryness either by rotary evaporation or by freeze
drying. Dry fractions MW1, MW2 and MM are suitable for pharmaceutical
application separately or mixed together. The mixture of them is termed 



45 antineoplaston fraction A2, and the mixture is suitable for
pharmaceutical administration in the same variety of formulations and
routes of administration described for antineoplaston fraction Al. C.
Isolation and Purification of Antineoplaston Fraction A3 from Human Urine
Antineoplaston fraction A3 is isolated from urine during the same operation
as the isolation and so  purification of antineoplaston fraction A2.
Prefiltration, ultrafiltration, acidification, XAD-8 adsorption and elution
is identical to that practiced for the isolation of antineoplaston fraction
A2. Fraction N eluted from the XAD-8 column with 4% sodium hydroxide is
collected and the pH is adjusted to 2.5 with acid, desirably sulfuric acid.
Fraction N is then subjected to oxidation operations. The oxidation of
fraction N is preferably accomplished by dropwise addition of a saturated
aqueous solution of 55 potassium permanganate until the violet color of
potassium permanganate disappears. After the oxidation operation, fraction
N is filtered sequentially through a 3 [err] and 0.2 [err] filter and the
clear filtrate is further separated by C-18 chromatography. This
chromatographic step is repeated in the same manner as described for the
isolation of antineoplaston fraction A2. A colored band visible on the
column, designated MN, is eluted with methanol. The colored band MN is
collected and evaporated to 60 dryness or freeze dried. This fraction is
called antineoplaston fraction A3 and is suitable for direct pharmaceutical
application. Antineoplaston fraction A3 can be used in the same variety of
pharmaceutical formulations and routes of administration as listed for
antineoplaston fraction Al. D. Isolation and Purification of Antineoplaston
Fraction A4 from Human Urine 65     The pH of reconstituted or fresh urine
is adjusted to 2.5 with acid, suitably sulfuric acid. Contents of the 5
0 069 232 urine are then oxidized by mixing the urine with a saturated
solution of potassium permanganate in water until the violet color of
potassium permanganate disappears. After oxidation, the treated urine is
filtered and the clear filtrate is separated by C-18 chromatography
performed in the same manner as described for the isolation of
antineoplaston fraction A2. 5     The coloured bond visible on the column
is designated fraction U and is eluted with methanol and evaporated to
dryness or freeze dried. This fraction called antineoplaston fraction A4 is
suitable for pharmaceutical application in the same variety of
pharmaceutical formulations and routes of administration as described for
antineoplaston fraction Al. 10  E. Isolation and Purification of
Antineoplaston Fraction A5 from Human Urine The prefiltration,
ultrafiltration, and acidification of reconstituted or fresh urine is
repeated as described above for the preparation of antineoplaston fraction
Al. The acidified material is filtered again through a 0.2 [err] filter to
remove any precipitated or sedimented residue. This filtrate is then
introduced to a chromatographic column filled with C-18 bonded phase type
silica 15 gel, (available for example from Waters Associates or Whatman).
Other silica gel packings having the same physicochemical properties may be
substituted for the C-18 column packing. The column is initially washed
with deionized, distilled water and then eluted with methanol. A colored
methanolic fraction is collected, which is evaporated to. dryness or freeze
dried. The dry fraction is labelled antineoplaston fraction A5.
Antineoplaston AS is suitable for pharmaceutical application in the same 20
variety of formulations and routes of administration as described for
antineoplaston fraction Al. F. Chromatographic Characterization of
Antineoplaston Fractions Al-A5 For purposes of identifying each of the
derived antineoplaston fraction, a chromatographic fingerprint was
developed. Each of the derived antineoplaston fractions from the respective
above-described 25 procedures was subjected to high performance liquid
chromatography, a Waters Prep (Registered Trade Mark) 500 HPLC system
equipped with a Prep 500 C-18 bonded phase type silica gel column and
refractive index detector. Each antineoplaston fraction was developed
according to the same sequential wash routine. First, a predetermined
amount of reconstituted antineoplaston fraction was introduced to the
column. Typically the antineoplaston fraction in powdered form was
reconstituted with distilled water. 30     Following introduction of the
antineoplaston fraction sample, a first wash with 1000 ml of water was
passed through the column. This water wash was followed with 1000 ml of an
acetic acid solution, pH 2.5, wash. Finally, 1000 ml of water was passed
through the column and 600 ml of methanol. As the eluates exited the
column, the detector measured and recorded the apparent refractive index of
the components eluted within an exiting solvent. 35     With reference to
the figures, a characteristic chromatograph for each of the antineoplaston
fractions is illustrated. The figures illustrate the relative refractive
index corresponding to components present in the eluates exiting the column
at the relative elution volumes, corresponding to passage of each of the
solvent washes. It will be appreciated by those familiar with
chromatographic development, that each chromatograph represents a
resolution of peak distribution characteristic for a particular mixture. A 



40 chromatograph serves as a fingerprint analysis of the mixture or in this
instance a fingerprint for the antineoplaston fractions. It is therefore
apparent, that the respective product antineoplaston fractions purified
according to the methods of the invention, will exhibit the characteristic
chromatograph corresponding to the figures illustrated herein when
developed, according to the conditions described above. It will also be
appreciated by those skilled in the art of chromatography, that the
relative height of 45 the peaks will vary with the concentration of the
component elements present in each fraction, however, the distribution of
the peaks will not vary substantially from batch to batch of each fraction.
Referring now to Figure 1, a chromatograph is depicted wherein
antineoplaston fraction Al exhibits a discrete sharp peak in the region of
first water wash. Further, antineoplaston fraction Al exhibits a broad peak
distribution comprising a series of moderately defined peaks concentrated
in the region of the end of 50 acetic acid wash and of the second water
wash. In addition there are sharply defined peaks occurring after 450 ml of
methanol wash. Figure 2 depicts the chromatograph of antineoplaston
fraction A2, wherein a series of sharply defined peaks are apparent in the
region of the end of the acetic acid wash and extend into the region of the
second water wash. Further, there are sharply defined peaks in the methanol
wash. 55     Figure 3 depicts the chromatograph of antineoplaston fraction
A3, which exhibits a small peak in the initial water wash and a
concentrated band of peaks in the region of the end of acetic wash and
extending into the second water wash. In addition, there are well defined
peaks in the methanol wash. Referring now to Figure 4, there is depicted a
chromatograph of antineoplaston fraction A4 which exhibits a small peak in
the initial water wash and a broad peak resolved in the acetic acid wash
and second 60 water wash. Further, there are sharp peaks in the methanol
wash. Next, turning to Figure 5, there is a chromatograph of antineoplaston
fraction A5. The chromatograph depicts a small peak in the initial water
wash and a broad peak comprising a series of moderately defined peaks in
the end of acetic acid wash and extending into the second water wash. There
are also well defined peaks in methanol wash. 66     Further attempts were
made to isolate and identify the component elements of each antineoplaston
6    fraction. The component elements of antineoplaston fractions A1-A5
were separated by high performance liquid chromatography on a column packed
with sulfonated polystyrene. A system developed by Glenco Scientific Inc.
for amino acid analysis was used. The elution was effected by 0.2M citrate
buffers at three different values of pH, namely 3.25, 3.80 and 4.10 and at
temperatures from [err] to [err]. The 5  changes of buffers and temperature
were selectively controlled according to Glenco Scientific, Inc. program
for amino acid analysis. The luates were reacted as they came offthe column
with ninhydrin at [err] to yield absorption peaks simultaneously measured
and recorded at 470 nm and 440 nm. In order to standardize the procedure, a
mixture of 18 amino acids was separated establishing the retention times
presented in Table 1. 10 TABLE 1 Standard Retention Times of Amino Acids
Amino             Retention Times Acids             (Minutes) Aspartic Acid
18.0 Threonine                 21.5 20 Serine                    22.7
Glutamic Acid             26.0 25                             Proline
30.0 Glycine                   38.4 Alanine                   38.9 30
Cysteine                  42.0 Valine                    47.0 Methionine
49.0 Isoleucine                52.2 Leucine                   53.8 40
Tryosine                  59.2 Phenylalanine             64.0 



45                             Lysine                    72.0 Ammonia
78.0 Histidine                 80.2 50 Arginine                  93.5 55
Each of the antineoplaston fractions Al-A5 were separated into discrete
homogeneous components under the same conditions as the standardized amino
acid mixture. Table 2 summarizes the retention times of the discrete
components making up each of the heterogeneous antineoplaston fractions. 60
65 7    0 069 232 TABLE 2 Retention Time of Alpha-Amino Components of
Antineoplaston Fractions Al-AS Antineoplaston Fraction 5
(mM/L of alpha-amino nitrogen) Retention Time Min.)          Al
A2            A3            A4            AS 10   10                 0.12
1.57          0.24          1.97           0.20 15                  0
0.78          0.05           0.82           0 26                  0
0.22            0            0.75          0.13 15 37                2.44
0.25            0            0.59          0.08 48                0.12
0.47          0.30           0.77          0.20 20   53                  0
0.12          0.04          0.43           0 63                  0
0.23            0            0.63          0.10 71                  0
0.17          0.07           0.30           0 25 76                0.13
0.14          0.45           0.87          0.13 79               39.50
9.39          4.44          16.35         14.88 30   82
0.22          1.01          0.92          1.09          0.21 85
0.07          0.62          0.65           0.45          0.14 101
0           0.01           0             0.10           0 35 The
preparations of antineoplaston fractions Al, A2, A3, A4 and A5 do not
contain either amino acids or proteins. The peaks recorded during analysis
of the antineoplaston fractions correspond to the different compounds
reacting with ninhydrin, namely amino acid derivatives and peptides. As
denoted in Table 2, 40  the relative concentration of each component
compound within the particular. antineoplaston fraction is measured
relative to the reactivity between ninhydrin and the alpha-amino nitrogen
of the component compound. In accordance with the chromatographic analysis
described in this section, each antineoplaston fraction exhibits a
significantly prominent peak at a retention time corresponding to 79
minutes. Further, in accordance with the methods of preparing each
antineoplaston fraction embodied by the present 45  invention, the relative
concentration of the component corresponding to a 79 minute retention time
is at least two times the relative concentration of any other residual
component compound. It is to be appreciated, however, that the relative
concentration of each component compound constituting an antineoplaston
fraction will vary with the source of urine. Indeed, depending on the
source of urine several of the component compounds within an antineoplaston
fraction might not be evident. Applicant makes no 50  representation that
each component compound within an antineoplaston fraction possesses
antineoplastic activity; rather antineoplastic activity has been
demonstrated for each antiplaston fraction Al-A5 and for the component
compound characterized by a 79 minute retention time obtained by the
above-described separation technique. The major common active component of
antineoplaston fractions Al, A2, A3, A4 and A5 was finally 55  purified by
high performance liquid chromatography and thin layer chromatography.
Applicant has termed this compound antineoplaston A10. Its chemical
structure was determined by mass spectrometry, 13c(NMR) spectroscopy, and
infrared spectrometry. The structure is depicted below and termed
3-(phenylacetylamino)piperidine-2,6-dione. [ERR] 65 



0 069 232 G. Synthesis of Antineoplaston A10,
3-(phenylacetylamino)piperidine-2,6-dione Sodium bicarbonate (4.7 mole) and
L-glutamine (2.3 mole) were dissolved in water (13.5 liters). Phenylacetyl
chloride (3.0 mole) was gradually added to the reaction mixture and
vigorously stirred for 90 minutes. After completed reaction, the pH of the
solution was adjusted to 2.5 with acid and the solution 5  filtered. The
filtrate was extracted twice with dichloromethane and the lower organic
layers were discarded The upper aqueous layer had the pH adjusted to 7.0
with base, typically 1 N NaOH. The upper layer was then further purified by
mixing with Norit (Registered Trade Mark) A (20g) (available from American
Norit Co.. Jacksonville, Florida). The mixture was filtered after 30
minutes contact with Norit A. The resultant filtrate was evaporated and the
residue redissolved in methanol. The recovered methanolic solution was
filtered to  and freeze dried or evaporated. The dried residue was
redissolved in water and the pH adjusted to 2.5 suitably with HC1. Two
layers were formed after standing at room temperature. The lower layer was
heated until it turned dark brown. This viscous brown layer was redissolved
in methanol wherein crude antineoplaston A10 precipitated upon cooling. The
crude antineoplaston A10 was redissolved in hot methanol and Norit A was
added to remove any color. The solution was filtered while hot. On cooling,
15 white crystals of antineoplaston A10 formed. The structure of the
synthetic material was elucidated by mass spectrometry, 13c(NMR)
spectroscopy and infrared spectrometry was found to be identical to the
major common active component of antineoplaston fractions Al, A2, A3, A4
and A5 having a 79 minute retention time. Antineoplaston A10 is most
suitable for pharmaceutical applications in the form of salts, sodium salt
20 being preferred. In order to prepare sodium salt, antineoplaston A10 is
suspended in ethanol and heated with a solution of sodium hydroxide water
until all material is dissolved. The reaction mixture is then freeze dried.
The solid residue is kept at room temperature until the salt crystallizes
out. Ethanol is added and stirred. Filtration yields a white crystalline
solid corresponding to the sodium salt of antineoplaston A10. Suitable
solutions for parenteral administration are prepared by dissolving sodium
salt of antineoplaston 25  A10 in pyrogen free water up to a concentration
of 100 mg/ml and adjusting the pH to 7.0. H. Degradation Products of
Antineoplaston Al 0 The initial hydrolysis of antineoplaston A10 yields
phenylacetyl glutamine, and when carried further produces phenylacetic
acid: 0 O [ERR] 3-(pheny lacety lami no)-                N-pheny lacetyl-
piperidine-2,6-dione                     glutamine H 0 [ERR] 0 0 55
Phenylacetic acid                               Glutamine
N-Phenylacetylglutamine was first described by Thierfelder and Sherwin [see
J. Physiol. Chem. 94:1 (1915)] as a constituent of normal human urine. In
later investigations of the compound 60 N-phenylacetylglutamine was shown
to have a slight effect on the growth of murine tumors [see Lichtenstein et
al, Israel J. Med. Sci., 13:316 (1977)] but there was no indication that
the compound was useful in the treatment of human cancer. The sodium salt
of phenylacetic acid was used by Neish in the treatment of Rd/3 sarcoma in
rats but failed to inhibit tumor growth. Indeed, the results suggested that
the treatment with phenylacetic acid caused some enhancement of tumor
growth [see Neish, Experientia, 65  27:860(1971)]. Applicant has
demonstrated in his clinical studies that N-phenylacetylglutamine alone and
a 9    0 069 232 mixture of N-phenylacetylglutamine and phenylacetic acid
are each useful in the treatment of human cancers. A mixture of the sodium
salts of N-phenylacetylglutamine and phenylacetic acid in the ratio 1 to 4
is the preferred formulation for use in the treatment of human cancer.
Solutions for parenteral administration are prepared by reconstituting the
respective chemicals in form of sodium salts in pyrogen free water to the
desired total concentration, for example 100 mg/ml. The pH of 



the solution is adjustd to 7.0 with 1 N NaOH or 1 N HCI. Sterilization of
the reconstituted solution is done by filtration according to the
guidelines of the U.S. Pharmacopeia. The sterility of the material is
tested as required by the rules and regulations of the Food and Drug
Administration, Section 610.12. The resulting 10 sterile formulations are
suitable for parenteral injections. I. Pharmaceutical Applications for
Antineoplaston Fractions Al-AS, Antineoplaston A10, and Degradation
Products Solutions for parenteral administration are prepared by
reconstituting each respective antineoplaston 15 fractions, antineoplaston
A10 and degradation products in pyrogen free water to a desired convenient
concentration, for example 100 mg/ml. The pH of the solution is adjusted to
7.0 with 1 N HCI or 1 N NaOH. Sterilization of the reconstituted solution
is done by filtration according to the guidelines of the U.S. Pharmacopeia.
Alternatively, the lyophilized powders of the respective antineoplaston
fractions can first be gas sterilized, for example with ethylene oxide, and
the powders subsequently incorporated into the 20 pyrogen free water which,
of course, itself is sterile. The sterility of the material is tested as
required by the Rules and Regulations of the Food and Drug Administration,
Section 610.12. The resulting sterile formulations are suitable for
intravenous, intramuscular, subcutaneous, intracavital and intratumor
injection. If the reconstituted lyophilized antineoplaston fraction is not
to be used immediately,the prevention of 25 microbial proliferation can be
attained by the addition of various antibacterial and antifungal agents to
the antineoplaston solutions, for example, parabens, chlorobutanol, benzyl
alcohol, phenol, sorbic acid or thimerosal. In many instances it will be
desirable to include isotonic agents to the injectable solutions, for
example, sugars or sodium chloride. The antineoplastic activity of the
antineoplaston fractions Al-A5, antineoplaston A10 and 30 degradation
products was first evaluated experimentally by observing the cytostatic
effects the preparations would have on a tumor line as compared to the
overall toxicity the preparation would have on experimental animals.
Accordingly, the preparations having the greatest cytostatic activity and
the lowest animal toxicity are said to have the better antineoplastic
activity, or therapeutic effectiveness. The cytostatic activity of
antineoplaston fraction Al was tested in a culture of human carcinoma of
the 35 breast line MDA-MB-231 obtained from M. D. Anderson Cancer
Institute, Houston, Texas. MDA-MB-231 is a fast growing line of human
breast cancer established by Cailleau et al, J. Natl. Cancer Inst., 53:661
(1974). The estimated doubling time of these cells is 18 hours when grown
in the original medium described by Beall et al, Physiol. Chem. Physics,
8:281 (1976). Briefly, to summarize the preferred medium and method, the
cells are grown in monolayers at [err] in Leibovitz L-15 medium
supplemented with 20% fetal bovine 40 serum, 1.6[err] g/ml glutathione,
0.25 U/ml insulin, 100[err] g/ml disodium carbenicillin and 100  g/ml
gentamycin. For the bioassay, antineoplaston fraction Al was dissolved in
the above-described medium at four different concentrations selected
arbitrarily with the range of 0.5 to 50 mg/mi. Monolayer cultures were
incubated with the antineoplaston fraction Al - containing medium for 96
hours. The cells were counted 45 by visual method at 24 hour intervals.
Control cultures were grown in the standard medium without added
antineoplaston fraction Al. Antineoplaston fraction Al in concentrations of
5 mg/ml produces a cytostatic effect in such human breast carcinoma
cultures. The cytostatic effect is determined as a stable number of cells
(within the limits from 80% to 120%) counted after 24 hours from incubation
and persisting for at least an additional 48 50 hours. The cytostatic
concentration of the antineoplaston fractions A2-A5 and antineoplaston A10
and degradation products were determined in the same manner described
above. The cytostatic concentration for each antineoplaston fraction is as
follows. 55 60 65 10    0 069 232 Antineoplaston             Cytostatic
Concentration Fraction Al                                5 mg/ml 5 Fraction
A2                                 5 mg/ml Fraction A3
5 mg/ml to                   Fraction A4                                 2
mg/ml Fraction A5                                 2 mg/ml 



A10                                         2 mg/ml 15 Phenyl acetyl
glutamine                    10 mg/ml Phenyl acetyl glutamine and Phenyl
acetic acid (1:4 mixture)            3 mg/ml 20 Above these concentrations
all antineoplaston fractions produce cytotoxic effect in   [err] carcinoma
cultures. Acute toxicity studies on experimental animals reveal that
antineoplaston fraction A1 [err] toxicity. For example, experiments
involving twenty-five HA/ICR swiss mice injected [err] 25 antineoplaston
fraction Al resulted in a [err] of 1.35 g/kg. The autopsy and microscopic
[err] tissues of the animals which died during the experiment revealed
congestion of the liver [err] pulmonary edema. The animals which survived
were kept for one week under close observator [err] noted to carry on
normal activity. After a week, a select number of the mice were
sacrificed.-- and microscopic examination of the tissues of these animals
were identical to those of [err] 30 subjects. Acute toxicity studies
involving antineoplaston fractions A2-A5, antineoplaston [err] degradation
products were carried out in the same manner described above. The
respective  [err] for each fraction is as follows: 35
Antineoplaston                LD50 Fraction Al                     1.35
g/kg 40                        Fraction A2                      3.55 g/kg
Fraction A3                     3.55 g/kg Fraction A4
5.33 g/kg 45 Fraction A5                     5.11 g/kg A10
10.33 g/kg 50                        N-Phenylacetylglutamine          2.90
g/kg N-Phenylacetylglutamine and Phenylacetic acid (1:4 mixture)  2.83 g/kg
55  J. Clinical Evaluation of Antineoplaston The definitions of remission
associated with neoplastic disease are as follows: complete - the
disappearance of all clinical evidence of disease and partial remission is
reduction by at least sum of the products of two perpendicular diameters of
all measurable disease lasting at least -- Patients are considered
stabilized if measurable tumor regression occurs but does not meet the 60
partial remission. Human neoplastic disease was treated with the various
antineoplaston fractions. For [err] disease studied, each tested
antineoplaston fraction, antineoplaston A10 and degradation phenylacetyl
glutamine, and a combination of phenylacetyl glutamine and phenylacetic
[err] effective to some extent in aiding the regression of tumors. As would
be expected, some 65  compositions exhibited more effectiveness for some
forms of neoplasia than other fractions. 11    0 069 232 The dosage of the
selected antineoplaston fraction for the teatment of the indicated
neoplastic condition depends on the age, weight and condition of the
patient; the particular neoplastic disease and its severity; and the route
of administration. A dose of from about 0.5 to about 12 g/[err]/24 h. or a
total dose of from about 0.9 to about 20 g given in divided doses of up to
6 times a day embraces the effective range for 5 the treatment of most
neoplastic conditions for any one of antineoplaston fractions A1-A5,
antineoplaston A10, and degradation products. Example I To date, fourteen
patients with advanced cancer have been treated with antineoplaston
fraction A2 and 10 followed for up to one year. The preferable route for
the administration of the preparation is intravenous injection given every
12 hours through a catheter inserted into the subclavian vein. Direct
intrapleural or intraperitioneal injections can also be given. The average
dose given was 0.85 g/[err] and the maximum was 2.2 g/m2 intravenously
every 12 hours. Full dose intravenous treatment with antineoplaston
fraction A2 was usually given until the complete remission was obtained and
then continued for at least 6 weeks to 16 eradicate any remaining
microscopic disease. Afterwards, IV injections were discontinued and the
maintenance treatment was started. Maintenance treatment consisted of IM
injections of 2 to 3 ml of 50 mg/ 



ml antineoplaston fraction A2 initially given every other day. If no sign
of cancer recurred, the frequency of IM injections was reduced every 6-8
weeks, tapering from one injection every third day to one injection once a
week. 20    In the group of 14 patients treated with antineoplaston
fraction A2 four obtained complete remission. These four cases included
undiferentiated large cell carcinoma of the lung, stage III [err]; poorly
differentiated metastatic carcinoma of the liver with unknown primary; and
two cases of recurrent transitional cell carcinoma of the bladder, grade
II. In an additional case involving adenocarcinoma of the breast with
multiple bone and liver metastases, stage IV (TONOM 1 OSS, HEP) a complete
remission of large 25 liver metastases and stabilization of bone metastases
was obtained. There was also one additional case of transitional cell
carcinoma of the bladder, grade 11 in which complete remission was obtained
with help of antineoplaston fraction A2. In this case antineoplaston
fraction A2 was given as a maintenance treatment after the complete
remission was obtained with "antineoplaston A" as described in Physiol.
Chem. Phys, 9:485 (1977). 30     Partial remission was obtained in three
cases: peritoneal mesotheliomal; carcinoma of the breast with multiple bone
metastases, stage IV, TONOM1OSS; and squamous cell carcinoma of the
esophagus with multiple long metastases, stage Ill, T3NOM1PUL.
Stabilization of the disease was obtained in four cases which included
glioma, stage IV; adenocarcinoma of the kidney with multiple lung
metastases; carcinoma of the breast with multiple bone 35 metastases, stage
IV, TONOM10SS: and carcinoma of the breast with lymph node involvement,
stage IV, TON3MO. Overall response rate to the treatment with
antineoplaston fraction A2 is 93% with only one patient (7%) showing
continued progressive disease. The treatment is very well tolerated. Few
side effects were evident including stimulation of the growth of epidermis,
stimulation of bone marrow and very infrequent 40 fever. Stimulation of the
growth of epidermis was evident after 3 weeks of treatment as more rapid
growth of nails and thicker skin on the palms. Stimulation of the bone
marrow was shown as elevated white blood cells and platelet count. These
side effects are beneficial in most cases because of poor healing of the
skin and myelosuppression present in large number of cancer patients. 45
Example II The following case history  illustrates a successful method of
treatment employing antineoplaston fraction A3 for the treatment of
adenocarcinoma of the prostate with bone metastases, stage IV (RONOM10SS,
G3). Treatment of a 72 year old white male was initiated with
"antineoplaston A" above mentioned for three 50 months. The initial
treatment with antineoplaston A resulted in the stabilization of the
disease and some questionable decrease of the size of the metastases. After
three months antineoplaston A was discontinued and the patient was started
on antineoplaston fraction A3. He received a first injection of 1 ml of
antineoplaston fraction A3, 100 mg/ml given through a subclavian catheter
followed with 3 ml of normal saline and 250 units of heparin. The dose was
further 55  increased up to 5 ml of the same preparation given
intravenously every 12 hours. Such a treatment regimen corresponds to the
dosage 0.47 g/[err]/24 hour. After approximately 7 months the frequency of
the injections was decreased to 2 ml of antineoplaston fraction A3, 100
mg/ml, given intramuscularly every third day, and finally after 4 months
the dosing regimen was further decreased to 2 ml of the preparation
administered intramuscularly once a week. so     The treatment with
antineoplaston fraction A3 resulted in the complete remission of the bone
metastastes as judged by bone scans. The treatment was very well tolerated
without any apparent side effects. Patient is continuing a maintenance
treatment with antineoplaston fraction A3, and has not shown any recurrence
of his cancer at the present time. 65 12    0 069 232 Example III
N-Phenylacetylglutamine in the form of its sodium salt was given in two
routes of administration - intravenous and oral. The observed effective
dosage range was between 1.1 g/[err]/24 h to 3.0 g/[err]/24 h IV and 0.5
g/[err]/24 h to 2.87 g/[err]/24 h po. The intravenous injections were
usually given in divided doses 5 preferably every 6 hours. Oral
preparations were given in the form of 500 mg capsules every 12 or every 6
hours. Six patients were treated with the sodium salt of
N-phenylacetylglutamine. Complete remission was obtained in two cases which
included squamous cell carcinoma of the larynx, stage 11 and large cell
undifferentiated carcinoma of the lung with lymph node and liver
metastases, stage 111. Stabilization of the 



disease was observed in one case of adenocarcinoma of the lung, stage Ill.
Progression of the disease was 10 noticed in. three patients who were
suffering on adenocarcinoma of the sigmoid colon with multiple liver
metastases, stage IV and adenocarcinoma of the colon with multiple
metastases, stage IV and carcinoma of the breast with multiple lung and
bone metastases, stage IV. The treatment was usually started with
intravenous injections and continued until complete remission was obtained.
Afterwards, the maintenance treatment was implemented by using the oral
preparation. Oral administration of N-phenylacetylglutamine 15 sodium salt
often produced mild irritation of the stomach, which was relieved by the
concomitant administration of antacids preparations. Example IV In clinical
studies involving the therapeutic assessment of N-phenylacetylglutamine and
phenylacetic 20 acid a 1:4 mixture of sodium salts was selected as the base
formulation. This mixture reconstituted in sterile, buffered water was
primarily administered through the intravenous route in the dose range from
0.24 g/[err]/24 h to 5.3 g/[err]/24 h. The daily amount was usually given
in divided doses preferably every 8 hours. Ten patients with various
advanced neoplastic conditions were evaluated. There was only one case in
which complete remission was obtained but the N-phenylacetylglutamine 25
and phenylacetic acid mixture was used after patient received radiation.
Therefore the beneficial effect of the treatment could be due to the
combination effect from radiation and chemotherapy. This patient was
suffering on carcinoma of the uterine cervix, stage 1A. There were four
cases of partial remission obtained during the treatment with the mixture.
In three of these cases there was no other conventional treatment given in
addition to the mixture. These cases included: carcinoma of the breast with
multiple bone 30 metastases, stage IV, lymphocytic lymphoma, stage IV, and
chronic myelocytic leukemia. In an additional case of adenocarcinoma of the
lung with multiple brain metastases, stage Ill the treatment with phenyl
acetyl glutamine and phenyl acetic acid mixture was given after radiation
therapy. Stabilization of the disease was seen in three cases which
included carcinoma of the sigmoid colon with multiple liver metastases,
stage IV, glioma (primary malignant brain tumor) and carcinoma of the
larynx with multiple 35 lung metastases, stage IV. Implementation of the
disclosed antineoplaston fractions Al-A5, antineoplaston Al0, N-
phenylacetylglutamine and a combination of N-phenylacetylglutamine and
phenylacetic acid has been directed with success in the regression of
tumors associated with human cancer of esophagus, breast cancer, bladder
cancer, colon cancer, large cell undifferentiated carcinoma of the lung,
mesothelioma, 40 adenocarcinoma and squamous cell carcinoma of the lung,
oat cell carcinoma, brain metastases, bone metastases, lung metastases,
prostate cancer, pancreas cancer, lymphatic lymphoma, uterine cervix
cancer, primary malignant brain tumor. Further, each of the antineoplaston
fractions Al-A5, antineoplaston A10, N-phenylacetylglutamine, and
combinations of N-phenylacetylglutamine and phenylacetic acid are useful in
the treatment of other 45  forms of neoplastic disease including myelocytic
leukemia, cancer of the larynx, cancer of the uterus, lymphona, cancers of
thee colon and sigmoid. Claims for the Contracting States: BE CH DE FR GB
IT LI LU NL SE 50     1. A pharmaceutical composition for inhibiting growth
of neoplastic cells in a host having neoplastic disease,  characterized  in
that  the  composition   contains  as  an  active  ingredient
3-(phenylacetylamino)piperidine-2,6-dione;   N-phenylacetylglutamine;   or
a   combination   of N-phenylacetylglutamine and phenylacetic acid; or a
pharmaceutically acceptable addition salt thereof. 2. A process for
obtaining from a volume of human urine a fraction having antineoplastic
activity, 55 characterized by separating from the urine matter having a
molecular weight greater than 5,000; fractionating the remaining urine to
obtain a peptide fraction having antineoplastic activity, the peptides of
said fraction having from 2 to 9 amino acid residues and including
3-(phenylacetylamino)piperidine-2,6- dione; and recovering the said peptide
fraction having antineoplastic activity. 3. A process according to claim 2,
further characterized in that the urine is acidified prior to said 60
fractionating step. 4. A process according to claim 2 or 3, further
characterized in that the fractionating step is accomplished by
chromatographic fractionation. 5. A process according to claim 4, wherein
the chromatographic fractionation comprises introduction of the urine to a
chromatography column containing polymeric resin, C-18 bonded phase silica
gel, or 65 sulfonated polystyrene. 13    0 069 232 Example III
N-Phenylacetylglutamine in the form of its sodium salt was given in two
routes of administration - 



intravenous and oral. The observed effective dosage range was between 1.1
g/[err]/24 h to 3.0 g/[err]/24 h IV and 0.5 g/[err]/24 h to 2.87 g/[err]/24
h po. The intravenous injections were usually given in divided doses 5
preferably every 6 hours. Oral preparations were given in the form of 500
mg capsules every 12 or every 6 hours. Six patients were treated with the
sodium salt of N-phenylacetylglutamine. Complete remission was obtained in
two cases which included squamous cell carcinoma of the larynx, stage II
and large cell undifferentiated carcinoma of the lung with lymph node and
liver metastases, stage Ill. Stabilization of the disease was observed in
one case of adenocarcinoma of the lung, stage ll. Progression of the
disease was to noticed in. three patients who were suffering on
adenocarcinoma of the sigmoid colon with multiple liver metastases, stage
IV and adenocarcinoma of the colon with multiple metastases, stage IV and
carcinoma of the breast with multiple lung and bone metastases, stage IV.
The treatment was usually started with intravenous injections and continued
until complete remission was obtained. Afterwards, the maintenance
treatment was implemented by using the oral preparation. Oral
administration of N-phenylacetylglutamine 15 sodium salt often produced
mild irritation of the stomach, which was relieved by the concomitant
administration of antacids preparations. Example IV In clinical studies
involving the therapeutic assessment of N-phenylacetylglutamine and
phenylacetic 20 acid a 1:4 mixture of sodium salts was selected as the base
formulation. This mixture reconstituted in sterile, buffered water was
primarily administered through the intravenous route in the dose range from
0.24 g/[err]/24 h to 5.3 g/[err]/24 h. The daily amount was usually given
in divided doses preferably every 6 hours. Ten patients with various
advanced neoplastic conditions were evaluated. There was only one case in
which complete remission was obtained but the N-phenylacetylglutamine 25
and phenylacetic acid mixture was used after patient received radiation.
Therefore the beneficial effect of the treatment could be due to the
combination effect from radiation and chemotherapy. This patient was
suffering on carcinoma of the uterine cervix, stage 1 A. There were four
cases of partial remission obtained during the treatment with the mixture.
In three of these cases there was no other conventional treatment given in
addition to the mixture. These cases included: carcinoma of the breast with
multiple bone 30  metastases, stage IV, lymphocytic lymphoma, stage IV, and
chronic myelocytic leukemia. In an additional case of adenocarcinoma of the
lung with multiple brain metastases,.stage Ill the treatment with phenyl
acetyl glutamine and phenyl acetic acid mixture was given after radiation
therapy. Stabilization of the disease was seen in three cases which
included carcinoma of the sigmoid colon with multiple liver metastases,
stage IV, glioma (primary malignant brain tumor) and carcinoma of the
larynx with multiple 35 lung metastases, stage IV. Implementation of the
disclosed antineoplaston  fractions Al-A5, antineoplaston Al0, N-
phenylacetylglutamine and a combination of N-phenylacetylglutamine and
phenylacetic acid has been directed with success in the regression of
tumors associated with human cancer of esophagus, breast cancer, bladder
cancer, colon cancer, large cell undifferentiated carcinoma of the lung,
mesothelioma, 40 adenocarcinoma and squamous cell carcinoma of the lung,
oat cell carcinoma, brain metastases, bone metastases, lung metastases,
prostate cancer, pancreas cancer, lymphatic lymphoma, uterine cervix
cancer, primary malignant brain tumor. Further, each of the antineoplaston
fractions Al-A5, antineoplaston A10, N-phenylacetylglutamine, and
combinations of N-phenylacetylglutamine and phenylacetic acid are useful in
the treatment of other 45 forms of neoplastic disease including myelocytic
leukemia, cancer of the larynx, cancer of the uterus, lymphona, cancers of
thee colon and sigmoid. Claims for the Contracting States: BE CH DE FR GB
IT U LU NL SE so     1. A pharmaceutical composition for inhibiting growth
of neoplastic cells in a host having neoplastic disease,  characterized  in
that  the  composition   contains  as  an  active  ingredient
3-(phenylacetylamino)piperidine-2,6-dione;   N-phenylacetylglutamine;  or
a   combination   of N-phenylacetylglutamine and phenylacetic acid; or a
pharmaceutically acceptable addition salt thereof. 2. A process for
obtaining from a volume of human urine a fraction having antineoplastic
activity, 55  characterized by separating from the urine matter having a
molecular weight greater than 5,000; fractionating the remaining urine to
obtain a peptide fraction having antineoplastic activity, the peptides of
said fraction having from 2 to 9 amino acid residues and including
3-(phenylacetylamino)piperidine-2,6- dione; and recovering the said peptide
fraction having antineoplastic activity. 3. A process according to claim 2,
further characterized in that the urine is acidified prior to said 60
fractionating step. 4. A process according to claim 2 or 3, further
characterized in that the fractionating step is accomplished by
chromatographic fractionation. 5. A process according to claim 4, wherein
the chromatographic fractionation comprises introduction of the urine to a
chromatography column containing polymeric resin, C-18 bonded phase silica
gel, or 65 sulfonated polystyrene. 13 



0 069 232 6. A process according to any one of claims 2 to 5, further
characterized in that the urine is oxidized prior to the fractionating
step. 7. A process for synthesizing the compound
3-(phenylacetylamino)piperidine-2,6-dione, characterized by reacting
together L-glutamine and phenylacetyl chloride in a weakly alkaline aqueous
mixture 5  containing  sodium   bicarbonate  for a  period  of time  to
form  the  reactioon  product 3-(phenylacetylamino)piperidine-2,6-dione. 8.
A process according to claim 7, wherein the product
3-(phenylacetylamino)piperidine-2,6-dione is recovered from the reaction
mixture by acidifying the reaction mixture; contracting the acidified
reaction mixture with an immiscible organic solvent and extracting into the
orgaic solvent the excess. reagents and 10 by-products; and recovering the
compound 3-(phenylacetylamino)piperidine-2,6-dione from the aqueous
reaction mixture. Claims for the Contracting State: AT 15    1. A method of
making a pharmaceutical composition for inhibiting growth of neoplastic
cells in a host having neoplastic disease, characterized in that the
composition contains as an active ingredient
3-(phenylacetylamino)piperidine-2,6-dione,   N-phenylacetylglutamine;   or
a   combination   of N-phenylacetylglutamine and phenylacetic acid; or a
pharmaceutically acceptable addition salt thereof. 2. A process for
obtaining from a volume of human urine a fraction having antineoplastic
activity, 20 characterized by separating from the urine matter having a
molecular weight greater than 5,000; fractionating the remaining urine to
obtain a peptide fraction having antineoplastic activity, the peptides of
said fraction having from 2 to 9 amino acid residues and containing
3-(phenylacetylamino)piperidine-2,6- dione; and recovering the said peptide
fraction having antineoplastic activity. 3. A process according to claim 2,
further characterized in that the urine is acidified prior to said 25
fractionating step. 4. A process according to claim 2 or 3, further
characterized in that the fractionating step is accomplished by
chromatographic fractionation. 5. A process according to claim 4, wherein
the chromatographic fractionation comprises introduction of the urine to a
chromatography column containing polymeric resin, C-18 bonded phase silica
gel, or 30 sulfonated polystyrene. 6. A process according to any one of
claims 2 to 5, further characterized in that the urine is oxidized prior to
the fractionating step. 7. A process for synthesizing the compound
3-(phenylacetylamino)piperidine-2,6-dione, characterized by reacting
together L-glutamine and phenylacetyl chloride in a weakly alkaline aqueous
mixture 35 containing  sodium   bicarbonate  for  a  period of time  to
form  the  reaction  product 3-(phenylacetylamino)piperidine-2,6-dione. 8.
A process according to claim 7, wherein the product
3-(phenylacetylamino)piperidine-2,6-dione is recovered from the reaction
mixture by acidifying the reaction mixture; contacting the acidified
reaction mixture with an immiscible organic solvent and extracting into the
organic solvent the excess reagents and 40 by-products; and recovering the
compound 3-(phenylacetylamino)piperidine-2,6-dione from the aqueous
reaction mixture. Patentansprfiche fOfr die Vertragsstaaten: BE CH DE FR GB
IT U LU NL SE 45     1. Pharmazeutische Zusammensetzung zur
Wachstumshemmung neoplastischer Zellen in einem Wirtsorganismus mit
neoplastischer Krankheit, dadurch gekennzeichnet, daB die Zusammensetzung
als einen aktiven Bestandteil 3-(Phenylacetylamino)piperidin-2,6-dion,
N-Phenylacetylglutamin oder eine Kombination von N-Phenylacetylglutamin und
Phenylessigsiure oder ein pharmazeutisch zulassiges Additionssalz derselben
enthilt. 50     2. Verfahren zur Gewinnung einer Fraktion mit
antineoplastischer Wirksamkeit aus menschlichem Urin, gekennzeichnet durch
Abtrennen von Substanz mit einem Molekulargewicht groer als 5,000 aus dem
Urin; Fraktionieren des zurruckbleibenden Urins, um eine Peptidfraktion mit
antineoplastischer Wirksamkeit zu gewinnen, wobei die Peptide besagter
Fraktion 2 bis 9 AminosAuregruppen aufweisen und
3-(Phenylacetylamino)piperidin-2,6-dion einschlieBen; und Aufbereiten der
besagten Peptidfraktion mit ss antineoplastischer Wirksamkeit 3. Verfahren
nach Anspruch 2, weiter dadurch gekennzeichnet, daB der Urin vor besagtem
Fraktionierungsschritt angesguert wird. 4. Verfahren nach Anspruch 2 oder
3, weiter dadurch gekennzeichnet, daB der Fraktionierungsschritt als
chromatographische Fraktionierung ausgefOhrt wird. 60     5. Verfahren nach
Anspruch 4, wobei die chromatographische Fraktionierung das Einbringen des
Urins in eine Chromatographiesaule umfalt, die Polymerharz,
C-18-Kieselgelumkehrphase (C-18 bonded phase 



silica gel) oder sulfoniertes Polystyrol enthalt. 6. Verfahren nach einem
der Anspruche 2 bis 5, weiter dadurch gekennzeichnet, daB der Urin vor dem
Fraktionierungsschritt oxidiert wird. 65     7. Verfahren  zum
Synthetisieren  der Verbindung  3-(Phenylacetylamino)piperidin-2,6-dion, 14
I 1!1111! 1   lI  111131 111    0 069 232 gekennzeichnet durch Umsetzen von
L-Glutamin und Phenylacetylchlorid in einer schwach basischen wassrigen
Mischung, die Natriumhydrogencarbonat enthAlt, Ober einen hinreichenden
Zeitraum, um das Reaktionsprodukt 3-(Phenylacetyiamino)piperidin-2,6-dion
zu bilden. 8. Verfahren nach Anspruch 7, wobei das Produkt
3-{Phenylacetylamino)piperidin-2,6-dion aus der 5  Reaktionsmischung
gewonnen wird durch Ansauern der Reaktionsmischung; Zusammenbringen der
angesauerten Reaktionsmischung mit einem nicht mischbaren organischen
Ldsungsmittel und Extrahieren der uberschOssigen Reagenzien und
Nebenprodukte in das organische Losungsmittel; und Gewinnen der Verbindung
3-(Phenylacetylamino)piperidin-2,6-dion aus der wassrigen Raktionsmischung.
10 Patentanspriche for den Vartragsataat: AT 1. Verfahren zur Herstellung
einer pharmazeutischen Zusamtnensetzung zur Wachstumshemmung neoplastischer
Zellen in einem Wirtsorganismus mit neoplastischer Krankheit, dadurch
gekennzeichnet, daG die Zusammensetzung als einen aktiven Bestandteil
3-(Phenylacetylamino)piperidin-2,6-dion, 15  N-Phenylacetylglutamin oder
eine Kombination von N-Phenylacetylglutamin und Phenylessigsaure oder ein
pharmazeutisch zulissiges Additionssalz derselben enthalt. 2. Verfahren zur
Gewinnung einer Fraktion mit antineoplastischer Wirksamkeit aus
menschlichem Urin, gekennzeichnet durch Abtrennen von Substanz mit einem
Molekulargewicht grdBer als 5,000 aus dem Urin; Fraktionieren des
zuruckbleibenden Urins, um sine Peptidfraktion mit antineoplastischer 20
Wirksamkeit zu gewinnen, wobei die Peptide besagter Fraktion 2 bis 9
Aminosauregruppen aufweisen und 3-(Phenylacetylamino)piperidin-2,6-dion
einschlielen; und Aufbereiten der besagten Peptidfraktion mit
antineoplastischer Wirksamkeit. A-,/          3. Verfahren nach Anspruch 2,
weiter dadurch gekennzeichnet, daB der Urin vor besagtem
Fraktionierungsschritt angesaluert wird. 25 4. Verfahren nach Anspruch 2
oder 3, weiter dadurch gekennzeichnet, daB der Fraktionierungsschritt als
chromatographische Fraktionierung ausgefuhrt wird. 5. Verfahren nach
Anspruch 4, wobei die chromatographische Fraktionierung das Einbringen des
Urins in eine Chromatographiesaule umfa~t, die Polymerharz,
C-18-Kieselgelumkehrphase (C-18 bonded phase silica gel) oder sulfoniertes
Polystyrol enthilt. 30k    6. Verfahren-nach einem der AnsprOche 2 bis 5,
welter dadurch gekennzeichnet, das der Urin vor dem Fraktionierungsschritt
oxidiert wird. 7. Verfahren  zum  Synthetisieren  der Verbindung
3-(Phenylacetylamino)piperidin-2,6-dion, gekennzeichnet durch Umsetzen von
L-Glutamin und Phenylacetylchlorid in einer schwach basischen wissrigen
Mischung, die Natriumhydrogencarbonat enthilt, Ober einen hinreichenden
Zeitraum, um das 35 Reaktionsprodukt
3-(Phenylacetylamino)piperidin-2,6-dion zu bilden. 8. Verfahren--nach
Anspruch 7, wobei das Produkt 3-(Phenylacetylamino)piperidin-2,6-dion aus
der Reaktionsmischung gewonnen wird durch Ansauern der Reaktionsmischung;
Zusammenbringen der angesauerten Reaktionsmischung mit einem nicht
mischbaren organischen Losungsmittel und Extrahieren der uberschussigen
Reagenzien und Neberiprodukte in das organische Losungsmittel; und Gewinnen
der 40 Verbindung 3-(Phenylacetylamino)piperidin-2,6-dion aus der wassrigen
Raktionsmischung. Revendications pour les Etats contractants: BE CH DE FR
GB IT Li LU NL SE 1. Composition pharmaceutique pour inhiber la croissance
de cellules n6oplastiques chez un h6te 45 atteint d'une maladie
n6oplastique, caracteris6e en ce qu'elle contient comme ingredient actif de
la 3-(ph6nylacetylamino)pip6ridine-2,6-dione, de la
N-phenylacetylglutamine; ou  un  m6lange  de N-phenylacetylglutamine et
d'acide phenylacetique; ou un sel d'addition pharmacetutiquement acceptable
correspondant. 2. Proced6 pour tirer d'un volume d'urine humaine une
fraction dou6e d'activit6 anti-neoplastique, 50 caracteris6 en ce qu'il
consiste a separer de l'urine la matiere ayant un poids.mol6culaire
superieur A 5000; a fractionner l'urine restante pour obtenir une fraction
peptidique dou6e d'activit6 anti-neoplastique, les peptides de ladite
fraction ayant 2 a 9 residus d'amino-acides et comprenant le
3-(phenylacetyl- amino)pipdridine-2,6-dione; et A recueillir ladite
fraction peptidique douee d'activite anti-neoplastique. 3. Proced6 suivant
la revendication 2, caracterise en outre en ce que 'urine est acidifide
avant 55 l'op6ration de fractionnement. 



4. Procede suivant la revendication 2 ou 3, caract6ris6 en outre en ce que
I'etape de fractionnement est accomplie par fractionnement
chromatographique. 5. Proc6de suivant la revendication 4, dans lequel le
fractionnement chromatographique consiste A introduire l'urine dans une
colonne chromatographique contenant une resine polym6rique, du gel de
silics 60 a phase lise C-18 ou un polystyrene sulfone. 6. Procede suivant
l'une quelconque des revendications 2 a 5, caracterise en outre en ce que
l'urine est oxydee avant l'operation de fractionnement. 7. Procede de
synthese de la 3-(phenylacetylamino)piperidine-2,6-dione, caracterise en ce
qu'on fait reagir ensemble le L-glutamine et le chlorure de phenylacetyle
dans un melange aqueux faiblement alcalin 6c  contenant du  bicarbonate de
sodium  pendant une durne permettant la formation  de ia 15    0 069232
3-(ph6nylacetylamino)pip6ridine-2,6-dione comme produit de reaction. 8.
Procede suivant la revendication 7, dans lequal la
3-(phenylac6tylamino)piperidine-2,6-dione obtenue comme produit est
receuillie du m6lange reactionnel par acidification de ce dernier; mise en
contact du m6lange reactionnel acidifie avec un solvant organique non
miscible et extraction dans le c  solvant organique  des  reactifs en
exc6s et des sous-produits; et isolement de  ia  3-
(phhnylac6tylamino)piperidine-2,6-dione du m6lange r6actionnel aqueux.
Revendications pour l'Etat contractant: AT 10     1. Procede de preparation
d'une composition pharmaceutique destinee 3 inhiber la croissance de
cellules neoplastiques chez un h6te atteint d'une maladie neoplastique,
caracterise en ce quo la composition contient comme ingredient actif de la
3-(phenylacetylamino)piperidine-2,6-dione, de la N-phenylacetylglutamine;
ou un melangs de N-phenylac6tylglutamine et d'acide phenylacetique; au un
sel d'addition pharmaceutiquement acceptable correspondant. 15     2.
Proced6 pour tirer d'un volume d'urine humaine une fraction douee
d'activit6 anti-neoplastique, caracterise en ce qu'il consists A separer de
l'urine la matiere ayant un poids mol6culaire superieur a 5000; a
fractionner l'urine restante pour obtenir une fraction peptidique douee
d'activit4 antineplastique, les peptides de ladite fraction ayant 2 a 9
residus d'amino-acides at comprenant la 3-
(phenylacetylamino)pip6ridine-2,6-dione; et A recueillir ladite fraction
peptidique douee d'activit6 20 antineoplastique. 3; Procede suivant la
revendication 2, caracterise en outre en ce que l'urine est acidifiee avant
mloperation de fractionnement. 4. Procede suivant la revendication 2 ou 3,
caract6rise en outre en ce qua l'etape de fractionnement est accomplie par
fractionnement chromatographique. 25     5. Procede suivant la
revendication 4, dans lequel le fractionnement chromatographique consiste A
introduire l'urine dans une colonne chromatographique contenant une resine
polymerique, du gel de silice A phase liee C-18 ou un polystyrene sulfone.
6. Proced6 suivant l'une quelconque des revendications 2 a 5, caracterise
en outre en ce que 'urine est okyd6e avant l'operation de fractionnement.
30     7. Proc6d6 de synthese de la
3-(phenylac6tylamino)pip6ridine-2,6-dione, caracteris6 en ce qu'on fait
rdagir ensemble la L-glutamine et le chlorure de phenylacetyle dans un
m6lange aqueux faiblement alcalin contenant du bicarbonate de sodium
pendant une duree permettant la formation de la 3-
(ph6nylac6tylamino)pipiridine-2,6-dione comme produit de reaction. 8.
Proc6de suivant la revendication 7, dans lequel ia
3-(ph6nylacetylamino)piperidine-2,6-dione 36 obtenue comme produit est
recueillie du m6lange r6actionnel par acidification de ce dernier; mise en
contact du melange r6actionnel acidifie avec un solvant organique non
miscible et extraction dans le solvant organique  des  reactifs en  exces
et des  sous-produits; et isolement de  la  3-
(phenylacetylamino)piperidine-2,6-dione du m6lange reactionnel aqueux. 40
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