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Claim }
1. A compound represented by the formula: ‘

) ) E P *r T
HN - oH - CONH - $'ﬁ:§Hw .
i 1
Sty CG, /3 () Eenchyl ‘E
Co,H ,

and food acceptable salts thecreof, wherein

carbon is an asymmetcic or chiral center, the configuration g
around said carbon is in the D focm. "

OL ~L~Aspartyl-D-alanine [55 (+)fenchylliester.

A is hydrogen oc methyl,
with the provisoc that when the double asterisked

2. The compound accordinc to Claim 1 which is

.../2

b
%
}
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3. The compound according to Claim 1 which
CK -L-Aspartyl-2-methylalanine [8 (+)fenchyllester.

5. An edible composition according to
Claim 4 which further comprises a food acceptable

carrier.

11. A method of sweetening an edible composition
which comprises adding to the edible composition
a sweetening amount of a compound according to Claim 1.

12. A process for the preparation of a compound
of Formula I herein which comprises reacting a carboxylic
acid or derivatives thereof of Formula II herein with an
amine of Formula III herein under amide forming conditions
and removing the protecting groups when present and
optionally forming pharmaceutically acceptable salts of said

compounds.
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This invention relates tc a novel group
of compounés and more particularly to a novel group
of compounds particularly well suita2d as sweeteners
in edible foodstuffs.

This invention provides new sweetening

compounds represented by the formula:

L * %

H2N - C|2H - CONH - c(.zx)ca3
?Hz Cozye (+)fenchyl ‘
COZH

and food acceptable salts thereof, wherein

A is hydrogen or methyl,

with the proviso that when the doubls asterisked

carbon is an asymmetric or chiral center, the configuration

around said carbon is in the D form. The specific

compounds of this invention are 5{3 (+) fenchyl esters

of d -L-aspartyl-D-alanine and oK -L-aspartylmethyl-
alanine.

These novel compounds are effective sweetness

agents when used alone of in combination with other

sweeteners in an ingesta, e.g., fcodstuffs or pharma-
ceuticals. For example; other natural and/or artificial

sweeteners which may be ‘used with the novel compounds

of the present invention include sucrose, fructose,

corn syrup solids, dextrose, xylitol, sorbitol, mannitol,

acetosulfam, thaumatin, invert sugar, saccharin,

thiophene saccharin, meta-aminobenzoic acid,

D e

g

;
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meta-hydrobeenzoic‘acid, cyclamate(‘chlorosucrose,
dihydrochalcone,; hydrogenated glucose syrups, aspartame
(L—aspartyl-L—phenylalanine‘methyl ester) and other
dipeptides, glycyrrhizin and stevioside and the like.
These sweeteners, when employed with the sweetness
agents of the present invention, it is believed could
produce synergistic sﬁeetness‘responses.

Furthermore, whén the sweetness agents of the
present invention are added to ingesta, the sweetness
agents may be added alone or with nontoxic carriers such |
as the abuvementioned sweeteners or other food ingredients ‘ E

'such as acidulants, natural and artificial‘gums,‘bulking

~agents such as polycarbohydrates/ dextrins; and other food

approved carbohydrates and derivatives. Typical foodstuffs,
and pharmaceutical preparations; in which the sweetness
agents of the present‘idvention may be used are, for example,
beverages including soft drinks, carbonated beverages,‘

ready to mix beverages and the like, infused foods (e.g.

g -

vegetables or fruits), sauces, condiments, salad dressings,

juices, syrups, desserts, including puddings,‘gelatin énd %
frozen desserts, like ice creams, sherbets, icings and i
flavored frozen desserts on sticks, confections, chewing ‘ ‘ '
gum, cereals, baked goods, intermediate moisture foodé ‘ l

(e.g. dog food),toothpéste,‘mouthwash and the like.
‘ In order to achieve the effects of the L

present invention, the compounds described herein

it
iz - -

are generally added to the food produét at a level

4

which is effective to perceive sweetness in the foodstuff
and suitably is in an amount in the range of from
about 0.0005 to 2% by weight based on the consumed
product. Greater amounts are operable but not practical.
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Preferred amounts are in the range of from about 0.001 to
about 1% of the foodstuff.
provided by the present compounds are experienced over a wide

Generally, the sweetening effect

pH range, e.g., 2 to 10, preferably 3 to 7, and in buffered
and unbuffered formulations.

More preferably, ifcc—-Efaspartylﬁg-alaine
[/Zg(+)fenchyl] ester is used as a sweetener, the amount of
sweetener can range from about 0.0005 to 0.005% by weight of
the foodstuff. Whenc(:-é—aspartyl-2—methylalanine [JZ?

(+) fenchyl]
can fall in a broader range described above but it is highly

ester is used as a sweetener, the amounts used

preferred to be used in amounts from about 0.0005 to about t
0.01% by weight of the foodstuff. ‘

It is desired that when the sweetness agents of
this invention are employed alone or in combination with
another sweetener, the sweetener or combination of sweeteners
provide a sucrose equivalent in the range of from about 2
weight percent to about 40 weight percent and more preferably
from about 3 weight percent to about 15 weight percent in the ;
foodstuff or pharmaceutical.

A taste procedure for determination of sweetness
merely involves the determination of sucrose equivalency.
Sucrose equivalence for sweeteners are readily determined. H
The amount of a sweetene:r that is equivalent to a given
weight percent sucrose can be determined by having a panel of
tasters taste solutions of ‘a sweetener at known
concentrations and match its sweetness to standard solutions , ﬁ

of sucrose. o
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1 In order to prepare compounds of the present
invention, several reaction schemes may be employed.
In one reaction scheme, compounds of general formula
II (protected d—-aminodicarboxylic acid) and III

5 (amino-ester compound) are condensed to form compounds
of general formula IV. Subsequent removal of protecting
groups B and Z from compounds of general formula

IV give the desired compounds of general formula

I:
lo i{
Z - N - ?H - COOH NH2 - ?(A) CH3
St |CH2 L C0275(+)fenchyl
o COOB
n" l‘.: 15
Ao I ITI
§' [ RO E
\
20 H ﬁ H * %
Z - N-CH-C-N - C(A) CH s
Lt ¢ ] I 3 ‘ ‘”
(IZH2 002)5 (+)fenchyl 13
COOB !
25 i
IV i
Y
30
35
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In these, group Z is an amino protecting group, B
is a carboxyl protecting group, and A has the same
meaning as previously described. A variety of protecting
groups known in the art may be employed. Examples
of many of these possible groups may be found in
"Protective Groups in Organic Synthesis" by T.W.
Green, John Wiley and Sons, 198l. Among the preferred
groups that may be employed are benzyloxycarbonyl
for A and benzyl for B.

Coupling of compound with general formula
III to compounds having general formula II employs
established techniques in peptide chemistry.  One
such technique uses dicyclohexylcarbodiimide (DcCC)
as the coupling agent. The DCC method may be employed
with or without additives such as 4-dimethylaminopyridine
or copper (II). The DCC coupling reaction generally
proceeds at room temperature, however, it may be
carried out from about -20° to 50°C. in a variety
of solvents inert to the reactants. Thus suitable
solvents include, but are not limited to, N,N-dimethyl-
formamide, methylene chloride, toluene and the like.
Preferably the reaction is carried out undeér an inert
atmosphere such as argon or nitrogen. Coupling usually
is complete within 2 hours but may take as long as
24 hours depending on reactants.

Various other methods can be employed to
prepare the desired compounds. The following illustrates
such methods.

P e e
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For example, U.S. Patents 3,786,039; 3,833,553;
3,879,372 and 3,933,781 disclose the reaction of
N-protected aspartic anhydrides with amino acids
and amino acid derivatives to yield the desired products.
These N-protected aspartic anhydrides can be reacted
with compounds of formula III by methods disclosed
in the above patents. As described in U.S. Patent
3,786,039 compounds of formula III can be reacted
directly in inert organic solvents with L-aspartic
anhydriuse having its amino group protected by a formyl,
carbobenzyloxy, or p-methoxycarbobenzyloxy group
which is subsequently removed after coupling to give
compounds of general formula I. The N-acyl-L-aspartic
anhydrides are prepared by reacting the corresponding
acids with acetic anhydride in amounts of 1.0 -=1.2
moles per mole of the N-acyl-L-aspartic acid at 0°
to 60°C. in an inert solvent. The N-acyl-aspartic
anhydrides are reacted with preferably 1l to 2 moles
of compounds of formula III in an organic solvent
capable of dissolving both and inert to the same.
Suitable solvents are, but not limited to, ethyl
acetate, methyl propionate, tetrahydrofuran, dioxane,
ethyl ether, N,N-dimethylformamide and benzene.
The reaction proceeds smoothly at 0° to 30°C. The
N-acyl group is removed after coupling by catalytic
hydrogenation with palladium on carbon with HBr or
HCl in a conventional manner. U.S. Patent No. 3,879,372
discloses that this coupling method can also be performed
in an aqueous solvent at a temperature of =-10° to
50°C. and at a pH of 4-12.
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Another method for the éynthesis of the desired
compounds is the reaction of compounds of formula III with
suitable aspartic acid derivatives in which protecting groups
have been attached to the amino and beta-carboxy groups and
the alpha carboxy group has been converted to a reactive
As disclosed 'in U.S. Patent 3,475,403 these
coupled products may be deprotected as described to yield the

ester function.

desired compounds of formula I.

An alternative scheme to the desired coupled
compounds involves reaction of compounds of formula III with
L-aspartic acid N-thiocarboxyanhydride by the method of
Vinick and Jung, Tet. Lett. 23, 1315-18 (1982). An
additional coupling method is described by T. Miyazawa, Tet.
Lett., 25, 771 (1984).

| Compounds of general formula III are synthesized

R AR

using art récognized techniques. For example compounds of

formula IIXI can be synthesized by standard esterification

r~t+=ods known in the art by reacting the free acid or acid

fusccional equivalents, such as esters or anhydrides, with

the corresponding alcohols under ester-forming conditions, as !
for example in the presence of mineral acids, such as 3
hydrochloric or sulfuric acids or organic acids, such as E
p—toluene-sulfohic‘acids. Reaction temperatures are in the
range of -78° to reflux. The reaction is carried out in a
solvent that will dissolve both reactants and is inert to
both as well.

methylene chloride, diéthyl ether, tetrahydrofuran, ' ﬁ

‘Solvents include, but are not limited to

dimethylsulfoxide, N,N-dimethylformamide, and the like. ‘ y
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With regard to the removal of protecting
groups from compounds of formula IV and N-protected
precursors of formula III, a number of deprotecting
techniques are known in the art and can be utilized
to advantage depending on the nature of the protecting
groups. Among such techniques is catalytic hydrogenation
utilizing palladium on carbon or transfer hydrogenation
with 1,4-cyclohexadiene. Generally, the reaction
is carried out at room temperature but may be conducted
from 5 to 65°C. Usually the reaction is carried
out in the presence of a suitable solvent which may
include, but are not limited to water, methanol,
ethanol, dioxane, tetrahydrofuran, acetic acid, t-butyl
alcohol, isopropanol or mixtures thereof. The reaction
is usually run at a positive hydrogen pressure of
50 psi but can be conducted over the range of 20
to 250 psi. Reactions are generally quantitative
taking 1 to 24 hours for completion.

In any of the previous synthetic methods
the desired products are preferably recovered from
reaction mixtures by crystallization. Alternatively,
normal or reverse-phase chromatography may be utilized
as well as liquid/liquid extraction or other means.

The desired compounds of formula I are
usually obtained in the free acid form; they may
also be recovered as their physiologically acceptable

salts, i.e., the corresponding amino salts such as

hydrochloride, sulfate, hydrosulfate, nitrate, hydrobromide,

hydroiodide, phosphate or hydrophosphate; or the

alkali metal salts such as the sodium, potassium,

sty o

o M T~y
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lithium, or the alkaline earth metal salts such as
calcium or magnesium, as well as aluminum, zinc and
like salts.

Conversion of the free peptide derivatives
of formula I into their physiologically acceptable
salts is carried out by conventional means, as for
example, bringing the compounds of formula I into
contact with a mineral acid, an alkali metal hydroxide,
an alkali metal oxide or carbonate or an alkaline
earth metal hydroxide, oxide, carbonate or other
complexed form.

These physiologically acceptable salts

o e

can ‘also be utilized as sweetness agents usually
having increased solubility and stability over their
free forms.
It is known to those skilled in the art
that the compounds of the present invention having
asymmetric carbon atoms may exist in racemic or optically

active forms. !

A

The compounds of the present invention
have one asymmetric site, which is designated by

an asterisk (*) in the formula below, and one pseudoasymmetric g

site which is designated by a double asterisk (**),

?ooa
(ICHZ)m * % ,
CH - CONH - ?(A)CH3 b
*

C02‘/$ (+)fenchyl

- e
i
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1 All of the steréochemical configurations are encompassed
within the above formula. However, the present invention
is directed to only compounds of the formula:

5 L .
H,N - CH. - CONH -~ C(A)CHy
I
(CHy ) c02)£3 (+)fenchyl
COOH

10 in which the dicarboxylic acid group is in the L-configuration
as depicted in formula I and, when A is H, the pseudoé
asymmetric center is in the D-form. |

In the production of compounds of formula

. I, the L, L diastereomer, though not sweet itself,
::‘; 5 may be admixed with the L, D stereoisomer. The
v | admixture of the L, L and L, D stereoisomers exhibits
f"’ sweetness, but said mixture‘is not as sweet as the
:.ﬂ:' L, D stereoisomer in its pure form..
e ‘ The follbwing examples further illustrate _%

0 the invention. In the following examples, the sensory ‘ A

‘ evaluation wa$ obtained by a panel of experts using f
nee known weight percent aqueous solutions of the exempiified ‘ ﬁ
compounds which were matched to sucrose standard ‘ %

LY »r

“w e

¢ w4

. ‘ solutions. ‘ : ‘ -
0. L

[ ) .
®sdang ‘ . i
o L] . W

-
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EXAMPLE 1

A - L-Aspartyl-2-methylalanine [Ag(+)Fenchyl] ester

7
N-CBZ~ protected amino isobutyric acid

(Chemical Dynamics, Inc.) was dissolved in l,2—di¢hloroethane
(50 mL) at 0°c under argon. A solution of N,N-dimethylamino-
pyridine (0.5 equiv.) and {4(+) fenchyl alcohol (1

equiv.) in l,2—dichloroethane(lo mL) was added. Lastly.,
dicyclohexylcarbodiimide (1.1 equiv.) was added as a

solid. After five days of stirring at room temperature

the urea was removed by filtration and the filtrate

was diluted with petroleum ether (50 mL). The solution

was clarified again by filtration and the filtrate

was hi-vacuum rotary evaporated to a paste. Column
chromatography on silica gel with 15:1 petroleum ether/ethyl
acetate gave the pure product in 75-79% yield as a

white crystalline solid. NMR (CDCI3$JO.90 (s(3H), .05
(s,3H) 1.10(s,3H), 1.20~1.80(m,7H), 1.60(s,6H), 4.20(s,1H),
5.10(s,2H), 5.55(s,1H), 7.40(s,5H). [cA]%>=~ 11.65° (MeOH)
mp. 83-85°C. ' D o
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The ester from above was deprotected in the usual
manner by hydrogenation with palladium on carbon
(10%) irn methanol to give a quantitative yield

of the free-amino ester.

The amine was immediately dissolved in
DMF and coupled to an aspartic acid precursor by the
Copper (II) chloride procedure to give a 90% yield
of N-CBz&X-L-aspartic acigd A -benzylesterer 2-methyl-
alanine[ B(+)Fenchyl]ester. NMR (cDCQBJJb.9o (s,3H),
1.05 (s,34), 1.10 (s,3H), 1.20-1.80 (m, 7H), 1.6 (4, 6H)
2.70-3.15 (m,2H) ,4.1-4.2 (m, 1H), 4.20
(s, LH), 4.60 (s, 1H), 5.10 (s,4H), 5.60 (4, 1H),
5.90 (d, 1H), 5.90 (4, 1H), 7.40 (s, 10H).
The product was deprotected by hydrogenation and

purified by Rp C celwmn chromatography with

18
85:15 methanol: water‘eluant,[o(]gz- 3.30°(MmeoH)

mp. 121 - 3%, E
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Sweetness determination with this compound

gave the followihg results:

Sweetness relative

Concentration  Sucrose Equivalénts to Sucrose (X Sucrose)
0.00750 8.5% : _ 1133
0.00375 6.0% 1600
0.00185 - 5.7% ' 3100
0.00692 3.5% 3800
0.0025 . 6.0% - 2400
0.0025 4.3% _ 1733
0.0025 . 4.25% 1700 ;
0.005 7.37% . 1475 !
0.005 7.0% | 1400 7
- 0.005 ' 6.0% _ 1200
0.01 | 9.25% 925
0.01 _ | 9.0% . 900
o
l
1
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EXAMPLE 2
6&-{rAspartyl— D - alanine [/5(+) Fenchyl] ester
7
A, exo—gﬁ - (+) - Fenchol
7

To a refluxing suspension of 72.65g aluminum

isopropoxide in 300 ml of freshly distilled isopropyl
alcohol, was added dropwise, 27.1g R—-(-)- fenchone in 50 ml
isopropanol. The reaction was halted after six days when it
was determined by gas chromatography (Carbowax 20 M) that
more than 50% of the ketone was reduced. It was also
determined by capillary chromatography (Supelcowax 10) that
the exo/endo ratio for the fenchol was 3/1. Upon cooling,
the mixture was filtered and washed thoroughly with E
dichloromethane. The precipitate was dissolved in 5% HCl
(100 ml) and extracted with dichloromethane (50 ml). The
combined dichloromethane solutions were washed with 5% HC1
(50 ml), saturated NaHCO3 (50 ml) and water (50 ml) and dried
over Mg SO4. Filtration and removal of the solvent afforded
23.44 g of an oil that was 40% unreacted fenchone and 60% oA
and/6 fenchol isomers.

A mixture of 12 g (0.78molJ/£g and A - }
fenchols, 11.9 ml (1.1 eq) triethylamine and 15.9 g §
p-nitrobenzoyl chloride (1.1 g) in 500 mls dry
dichloromethane was refluxed for 24 hours. The mixture of
/Zg /c7§ esters was separated by silica gel flash
chromatography using hexane: ethyl acetate (40:1). 6.0 g of

S TS S,

g 7

the exo-fenchyl para-=nitrobenzate was isolated. ( [CXJ25= -
17.1° (in benzene). 3 g of fenchol (9/1;/6/03\13) was
obtained upon basic hydrolysis of the nitrobenzate ester

(refluxing excess NaOH in methanol). - (+)-fenchol; :
) = + .4° t
[ ‘]25 23 (neat),
D
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* NMR: S 0.95-1.8 (16 H, m, CH
3.0 ppm (1H, s, CH—O).

27 CH3);
B. N- Cbz D- alanlne\zg —(+) fenchyl ester

To a stirred solution of 1.3 g%g (+)-fenchol in 20
ml dry dichloromethane was added 1.9 g (.0084 mol) N- Cbz

D-alanine, and the solution was cooled to OOC. Then,
0.113 g p~-dimethylaminopyridine and 1.91 g dicyclc=-
hexylcarbodiimide were added.After 24 hours, the

10 reaction _waé stopped. and filtered. The solvent

was evaporated and the oily residue was dissolved in

SO die.thyl ether, washed with 5% HC1 (25 ml), saturated

NaHCOB (25 m1), water (25 ml) and dried over MgS0,, -

P A TR

After filtration and solvent evaporation, the product

‘was purified by silica gel chromatography to yield_ 1.86 ¢

:,‘C;“ls N-Cbz-D- alanlneg (+)-fenchyl ester; [o(]25 = +3.86°
':"}‘” NM SO 8-1.8 ppm (19H, m, CH Hy, CH3), 4.2 ppm _ :
_ (1 H, s, CH-0); 4.4 ppm (1H, m, CH-¢);5.1 ppm (2 H, s, CHZ—Ph) _
5.4 ppm (1 H, d, NH); 7.4 ppm (5H, %, Ph). - o o !
:..::"20. C._ _D-a'lanine,sg—fenchy..l ester : ' ‘*
o tee’ _ The N—Cbz—D—alanine,ﬁ-(+)4feﬁChyl ester, (1.86 g) was
m - dissolved inISO.ml methanol and hydrogenated over 0.1 g
5% Pd/C in a Paar shaker. After 2 hours the r;eaction _ t.'i

- was over; it was filtered through Celite, washed with
.25 methanol, concentrated and the CryStallized residue

was dissolved in dichloromethane.

30
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D. N-Cbz-/g-benzyl—L-aspartyl-D-alanine ,O-(+)fenchyl ester

To the dichloromethane solution containing the
D-alanine ester (0.00355 mol) was added an equimolar amount
of B -benzyl~-N-Cbz-L-aspartic acid (1.27 g) and 0.526 g
Cu(II)Clz, Upon solution of the CuClZ, DCC (0.81 g)
was added.  After 24 hours, the reaction was complete, the
urea was filtered and the solvent was evaporated. The
yellow oil was dissolved in diethyl ether (25 ml) and
washed with 5% HCl1 (25 ml), saturated NaHCO3 (25 m1),
and H,0 (25 m1). The ether layer was dried over 4gso,
and evaporated to yield 0.95 g of product. NMR: J° 0.85-
1.80 (19 H, m, CH,, CHB), 4.2 ppm (1 H, s, CH-0); 4.5-4.7
ppm (2 H, m, N-CH-¢); 5.1 ppm (4 H, s, OCH,, - Ph); 5.95 ppm
(1 H, d, NH); 7.050ppm (1 H, d, NH); 7.4 ppm (10 H, s, Ph).

& AT

E.e¢-L-aspartyl-D-alanine, 8- (+)-fenchyl ester

4.5 ppm (2H, m, N-CH); 8.8 ppm (1H, s, NH-C).

0.95 g protected dipeptide was dissolved
in 50 ml methanol to which O.1 g 10% Pd/C was added.
This was hydrogenated in Paar shaker for 2 hours. The l

solution was filtered and evaporated to dryness to yield 1

: 2 le)

0.194 g solid; [of ]%7 = - 0.867 .
D

The product was purified on reverse phase HPLC 't

(85% methanol/water) to yield 75 mg L-aspartyl-D-alan:ine, :

2.4 ppm (2 H, m, CH, - E); 4.2 ppm (1 H, s, OCH);

I i T

0

%




Sweetness determination with this compound

=17~

~gave the following results:
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Concentration

Sweetness relative to
Sucrose Equivalence Sucrose (X Sucrose)

0.00012
0.00024
0.00047
0.00092
0.00185
0.0025
0.00375
0.005

0.005

0.0075
0.01

0.6%
1.42%
2.28%
4.7%
6.5%
6.0%
8.6%
9.3%
10.0%
9.0%
11.0%

5000
5900

4900

5100

3500

2400
2300

1860

2000
1200
1100

The compounds of this invention possess

greater sweetness and higher stability in comparison

to cprresponding esters of the prior art.
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EXAMPLE .3

c,:‘—E—Aspartyl-z-methylalanine[‘Ag (+)
fenchyl]ester (Example l),ci:-@rﬂspartyl—g—alanine—
[ 4é3(+)fenchy1]ester (Example 2) and aspartame
(L-aspartyl-L-phenylalanine methyl ester) were studied
for stability at pH 3( 5 and 7 in buffer solutions
maintained at 50°C, 75°C. or 10%7°C., the following
results were obtained:

Half Life Hours

at 100°cC.
pH3 pHS5 pH7
Example 1 8.4 33 67
Example 2 3.9 14 10
Aspartame 5.3 5.3 <1
Half Life, Days
at 75°cC.
pH3 pHS5
Example 1 3.0 15.0
Example 2 1.3 5.1
Aspartame 0.9 1.1
Half Life, Days
at 50°cC.
pH3 pH5
Example 1 64 150
Example 2 22 131

The sweeteners of Example 1 and Example
2 have outstanding stability in buffered solutions
at pH's 3, 5, and 7. Example 1 and Example 2 compounds
have better stability in the buffered solutions studied

than does aspartame, except at pH3 @lOo°C. where aspartame

it
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has an intermediate stability between Example 1 and
Example 2 compounds. The compound of Example 1 is
more stable than the compound of Example 2. - The
half'life.of the Example 1 compound is 2 to 3 times
longer in buffered solutions at 75°C. and lOO°C.

at pH 3 and pH 5 than that of Example 2. The half
life of the Example 1 compound in é buffered solution
at 50°C. and a pH 5 is about 1.1 to about 2.9 times

longer than that of Example 2.
The claims form part of the disclosure of this specification.
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The claims defining the inventicr are &s “ollcws:
XXX XX X CXOSE Y EXX XX R AX

1. A compounc z=pressnzt=Z ov Tn2 Saroulza:
L T X
H.N - CH - CONH = Cl:x,CH,
2 I | A I
CH ZC, 2 (=,Zzzcny
|2 Z 2
CO,H
2
and food acceptable sal:zs tnersci, wnersin
A is hydrogen oz =2thvl;,
with the provisc that wnsn .ns Zouzle aszarisk
carbon is an asymmetzic cr chiral csater, tnsz conligurat

around said carbon is in the D Izoz=.

chis

Pete

2. The compouné accordinc o Claim 1 wh
C)C.-E-Aspartyl-g-alanine [ye (+)Zancnyliester.

3. The compound acccrding to Claim 1 which
CK -L-Aspartyl-2-methylalanine {%B(edfenchyl]este:.

4. An edible compositizn comprising a
sweetening effective amcunt of a compouné according
to any of Claims 1-3.

5. An edible coampositicn according to
Claim 4 which further comprises a food acceptable
carrier.

6. An edible composition according to
Claim 4 which is a beverage.

7. An edible composition according to

Claim 4 which is a gelatin dessert.
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1 8. An edible composition according to
Claim 4 which ié a milk-based composition.
9. An edible composition according to any of
Claimé 4-8 which further comprises an additional sweetener.
5 10. An edible composition according to
| Claim 9 wherein the additional Sweetener is sucrose,
fructose, corn syrup salids, dextrose, xylitolﬁ sorbitola
mannitol, acetosulfdm, thaumatin, invert sugar: saccharina
thiophené-sacdharin, meta-aminobenzoic acid, meta-hydroxybenzoic
10 acid, cyclamate, ch}orbsucrose{ dihydrochalcone,
‘hydrogenated glucosé syrup, aspartame or other dipeptides,
glycyrrhizin or stevioside or mixtures thereof.
| 11. A method of sweetening an edible composition

which comprises adding to the edible composition

b=
N

a-sweetenihg amount of a compound according to Claim 1.

12. A process for the preparation.ofeacompound
of Formula I herein which comprises.reacting a carboxylic
acid or derivatives thereof of Formula II herein with an
amine of Formula IiI heréiﬁ under amide forming conditions
and remOVing.the.protecting groups when present and
ogtiqnally:forming pharmaceutically acceptabie salts of said
compounds.

| 13. The process of Claim 12 wherein the compound
formed is: |
«-L-Aspartyl-D-alanine[ B (+)fenchyl]ester.

14. The process of Claim 12 wherein the compound
formed isﬁ _

«-L ‘Aspartyl-2-methylalanine[ B (+)fenchyl]ester.

15. ‘An edible composition comprising a sweetening
effective amount of a COmpound_produced in accordance with

the process of'any of Claims 12-14.
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16. A compound in accordance with claim 1, an
edible composition containing same, a method of sweetening
using samre and a process for preparing same substantially as

hereinbefore described with reference to any one of the

Examples.

T2 T
1 T

features, methods, processes, compounds cCompositions

referred to or indicated in specification and/or claims

of the applic i Tndividually or collectively, and any and
o

camhinahianes of apnv twg or more of such
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